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METHODS AND APPARATUS FOR SELECTI NG BETWEEN MULTI PLE
CARRI ERS BASED ON SI GNAL ENERGY MEASUREMENTS FI ELD OF

WO bEsSHONENTI ON The present invention rel ates tBCT/US2004/034226
comuni cations systens and, nore particularly, to the
present invention is directed to nethods and apparat us
for determning the availability of carriers,

SEEPEGDS AND AFPAR ATUSTORSELHCTING BEEWEEN VUL BPdLE
CARRIRRS BASRDUR SIENWL Nt RESTWEIK SOREMENTS

associ ated, e.g., associated with one carrier, to
anot her network attachnent point, e.g., associated
FIELD OF BHAB{UINVENRI@Ner . . BACKGROUND Fr om an
i npl enent ati on perspective, it may be beneficial to
use different carriers in different portions of a
C AFERISERALh AgioR YSIhR o @ntmuniBARAY SHtEhIANE nfe particularly, to the
different frequencies are owned in different
preselgeoganaph ua:dlmmtto omshalsdnd apmﬁe@auﬁé determinineiie asplability of

cameEﬁ ]s‘?lgerc]:rtlé%tc% aee%&]gggg gvlgtglrg rl& havﬁt $ gﬁml“clis £ to rom one network
attacrﬁxwmp&hf:@stsb@ﬁtad S8t K98ciNBY with®ndichfrRr, @8 in@BEN Ae@W8rk attachment
t hroughout a system w th each carrier being
point, 5% oassegietad wihianpdeesari¢t.equency band. I n sone
W rel ess communi cati ons systens, different cells
and/ or sectors use different carriers. In some
BACKGROUND t he sane sector or sane cell uses different
carriers each with an associ ated frequency band, e.g.,
where the total avai | abl e bandwi dth in a cell or
S %%IH an. l Pfé?rfeh{a 1bH écrﬁtvg if! }nfagl Be %Qﬁeffcﬁa‘-f %Swff@éﬂgecamers in
I stinct bands: Wreless termnals
differérWE&ﬁ;ore ofa conmbmllcmtlnnﬁ:isystemm;g ;tbecause rlghWSdiQI gifﬁintnttft@guenmes are

onmuni cati ons t em and ablish. a, co tion wt
owned T BHTE BTN o S VLB PaHRb G SIS A P ige oTenal
mterf&%ﬁée‘ Bfouloh SRIER QY dAfFerTaR ek Al SfedPipectrfn Svirelds® communications
downl i nk SI gnaling. As conditions vary, e.g., due to a
systeroheay ais¢ diffecentcargictsdhwughang sysen, withsaeh easserdeingnassorsated a

dlffCrFrﬁrflrééﬁ?lér}Cfé/LegH gcéld&% W{er%lte?%c%?@#gnﬁ%aﬁoﬁsg l’s?s\ée%s.s, ’dﬁfferent cells and/or

sector@R¢ Biddnd gardie el dom@cdystenBothe darhy sedidr dBYmbeEell uses different
advant ageous or necessary for the WI to transfer

to
carricg GaF B MARHATGRFIGIEP0 HPRACAEY BN .8 4YGTS he fatplkavailable bandwidih in a
I
cell of:gércré‘rzgg&glﬁé{geﬁ 1Bﬂoecf1 Earéggfg t%?(c el a% (%ltﬁlénct frequency bands.
Typically, in knovvn syst errB many wirel ess term nal

r elver i npl e tions s I
TokS 7 8PS0 e ber 2P0 RO S L EHORERE o

comrrHﬂl‘idahoBso 3@?::% Afd e%\Mbhﬁha c@rnﬂctlorp%tﬁ‘ a@hvehWBttoRBell Pase statlon using a
comruni cdations with the base station. This ap?r oach
i

particular carrier frequency and associated band, e.g., for downlink signaling. As condmons

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
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undesi rabl e since the WI experiences breaks in
comruni cati ons at boundari es and experienceschanges in
wo emepbdesn quality, e.g., fading, as the WI noRE€BUS2004/034226
t hroughout the system O her known receiver
i mpl enent ati ons use a single receiver chain, where the
recei ver interrupts comunications wth the connected
chang@@ﬁﬂesé@bhqmaﬁﬁyaaFdeﬁxeg“ a@thd Wlirheves shrbughiout iR syseiml @ther
I n use orari to search and eval uate
knowg qucewﬁatmpﬂéms@t@té@n& usp asHIE 18Fe verphpis, Whpiedhe Frepiyer interrupts
comﬂﬁﬂ%ﬁﬁbﬁsa\p ﬁth%' &ﬁﬁ%ctt&eba\@— L84 Hﬁ)ﬁsﬁnp&r mlsvﬁf&ﬁ@’ﬂbﬁ%é irier in use,
I ons e search rnterva expends
tempd’raﬁlymol’@aﬁch (antﬂ el/ztltmte akergatj veRiotdnitial @rriers 0 Ta] apptoafslm is undesirable
each_search frequency, .expends. ti

since et W tcefupis mprrasl co Ll"é“cafloaﬁ%ﬁs’é\'?égﬁ%%th&ﬁﬁarf"éHE?RY@& expends time

retumﬁ%%ka{ill?er EgIRF fmelr ab aaiugtnt%} Sach&Btch @%Hu@?&?%n&d t'i?ﬁe tPwait for a
tune tO t he orlglna carrier settin

detectbth eaxalbo\cellahtaudu swiloate any receivegppignante.g. hIaiottsig@ale ansi tlaen expends

f Qv thods and apparatus directed to

time t8ir‘f‘ 3ﬂtthe\r/r?pr}gé?a§§§n_‘(eépﬁﬁf recei ver design and

operation. It would be beneficial i f such appar at us

and nethods allowed for estimating the quality of two

alln Bghifitheabayadiserssians itigapnareng F}@htheFFallS @inggd ¥qreqmécr¥@9 methods

| .

and a%p%]ﬂﬁs éﬁtr%:ltghgtﬁ S??l;@égi’t \%fﬁelél!g'ﬁ ttcl}?]gﬁarl géscé[\}éf’ %lé{]\%n ?\1&1 %Heratlog. It would be
benefiRéll afuak) appisatué asdimbthods klttd)ﬁed[fbﬂwndlmﬂmgmhe q:tmhﬂty ofimusalternative

tracki ng_ of alternat|ve carrlerg al
%

f
channgs tsinga U TeTep oS AIERD bHICDA! (i arge e dfthout disrupting a
I O PRABEISAR pfU aﬁttagmm ReMods provided

comMR%EQMAng %&hsﬁﬁggklng be?ore dlethl ns |nuc oes provide
for condnmusiteaking g altethatowi cagidrg rallDWmm waklengyterminat salectian of the

a_conve t point, and allow wi.t ching.in.
cartie] BEQHOH et S Er S RATGAPE PRGOS, Yo its by ariching befor
disrufidRdid ¢ RBuniSkRR10WiRg R @ifeeditdhieaBioceit dt 8 c@hvé@idngoint, and

to nmethods and apparatus for determning the
allowingdpt switdhing/ingespoase foentker cordidarationg, ©as FYEes lepddyopditions.

determ ning when to initiate a handoff from one

networ k attachnent point associated, e.g., associated
SUMMARYoOne carrier, to another attachnent point, e.g.,

assocl ated with another carrier. Each carrier

corresponds to a particular carrier frequency and to a

b [ t [ ' h

1908 pigsBhe 7B A0kifeciid UL o aBpordtl 65t deRAmBfing he
avaﬂdbﬂrtyuﬁbamtetsonﬂ;edmag wanriersvind/ca dmierrajrﬂgwbmmjnitia&it a lamdoff from one

| j nk. The attachnent point

netwagk g&t@qyﬂlenép%lga%?m@pd &- g)ag‘séocg%/tgc%) yvgh onglcalglcr to another attachment
point C@%“&é@b&%%&l Vih B} Sarkibi I'EarE!h @aﬂ?ﬁ? Borfdspbhdto %%hﬂfular carrier

. In the cases where nul tlp e carriers are used in
frequalcs{@otl o 2 bmastatnos ngtveatk atagharent peiat whigh@en pe ysaddry a wireless

i 3 AU BTy EHE BB RTat L AERBRY R 5 g nk. The
attachiRinb péisit MAY baRPaT abake seitioh 'EseploR D€ A badelbvRidh| 6ia €@imbRications

used in wreless
module within a base station sector, e.g., in the cases where multiple carriers are used in a sector,

that is used to generate and/or process signals corresponding to the particular carrier frequency

used by the network attachment point.
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comuni cations systens, e.g., spread spectrum OFDM

and/ or CDMA systens, using nultiple carriers in the
WGEY®sameSE. g., where the total avail abl e bandwedt/i1S1084/034226

di vided into different frequency bands, each band with

an associ ated carrier fregdency. Different cells in

the system nmay use different carrier frequencies;

diThkeh@hddsae apparal of the peas® ifedntioi@yn bs asedi if fvafebers
carrier frequencies. |In sonme enbodi nents, the sane

COMIYRNEGAHPNOFYSEMSeE ., ﬁﬁryaqjgg‘ecgpmf(yflgm ndgrGIAMA systems, using multiple
o SOHERALE s £ s e SR LARIGEA B0 g

frequéicgtbands, eaohriemtivdth &l dsesoiatd vaser feequencyal Ddfenatticelds in the system
attachnment points for link tra fIC channel . .
may p GRETTRG SRR GHRRGHS) GHCHT} SO UF GBS GOl Bt iferont carrir
frequ#rﬁ?a%' Y& Sorh® e BB R nRNthe s8mE YRGS aQRAMRdY G dféreht@arrier
requency band, and still receive information from
frequautmcegi; asditfersnt powi¢rdeveds providing additionad dlwer%ﬁysaﬂdtaﬂémgnal base

can be sed to t he carr.i

statiof b gR6PT A RREDre b EBT 5 N HEBT A b S gt channe
Slgnapnc;gadlfferent carrier should be made. In a system

using the invention, base station transmtters in

different sectors and/or cells periodically transmt a

h| 0

"I%g ﬁ)\%\ﬁﬁg? éfl%\g%%: Wu% e%&:@%l g%c%, & ﬁ)eljlggﬁ@o% ﬁég &g‘gelnt o?eratmg

came@ fre@@dnlcy bBﬁﬁ@ﬁﬂl stSlIl gieaive uﬂfbﬁnzﬁl(glrf&brﬁ adjacmh séqiott ardidor@rB base station

nore narrow (in terns of freque
traml@ﬁﬁfﬁo‘ﬁ@ﬁb gan e ysed tQ idsAlY the fagier wwﬂiw the %elek%.ﬂm& sgetggior cell and
deterﬂ}nerﬂeﬂté s\(ﬁ ch JQ 'aQi?ffé}QWanﬁ? @P&Il@ e haget her signal s

such as user data signals. In sonme enbodi nents beacon
signal s each i ncl ude one or nor e si gnal conponents
where eac nal conmponent correspo a diff

Ina SYHem. uswgﬁ ea@a ntéqqg ﬁ%sle 5%1% (tjrﬁgmnttleﬁ 18 ergrmjsscotlo or cells

penoc'h@ﬁl VSR PRiGh %@W@r Sk AonRARHe ¥alMal L8EatSn diOnals ZiQIto 3 frequency
nmore tines the average Egr tone signal enérgy of

band gseglnalthet ngnghbotisg @ectt@r arrcalis Beaconsignalgaresignds sihich include one or

more %ﬁ%\"’gﬁ‘ctgﬁ?scﬁ%}tﬁ tI]cyl) glr%gllg comMé) Ht le:%gﬁgé:a? ?((531 ew@iﬁh are transmitted
at rel @ARB RikBowe diphisiied 0 dﬂl’wﬁylgﬁmb @dctlﬂ:ﬁﬂisﬁr &dta Bigails.aln some
singl e beacon signal is transmtted by a transn1tter

embogimentybegromsighaafachi B Hémone eranqse siegal cosppnents yisen each signal
| r T S .
comb RS ER00, B 0 cn B IR EBRPE AL i B rmbodimens
inclu@ﬁbqﬁ:'r tﬁilﬁtsﬁgnahcrfeegy \hhl@h ipEnen, Iboesorelands the avayage per tone signal
nal onent is transmitted e.g., at a .

encrg R glenEh ATGOHOR IodENs I NEh At B S Tisietton st sigidicy

of the beacon signal conponents to be used in convey

information, e.g., cell, sector and/or carrier

i ﬁﬂmlmpmbeamnsl 12s o merbiglipewiet ones ¢an becisansmitssdpi dhe same time

e taone, Beacon SI

NG KR TIERCTN e e T

any given transmission time period, e.g., symbol transmission period. The single beacon signal

may include a single high power signal tone or, in some embodiments, a few high power tones.

Each beacon signal component is transmitted e.g., at a predetermined frequency thereby
allowing the frequency of the beacon signal components to be used in convey information, e.g.,

cell, sector and/or carrier information. In some embodiments, the beacon signal corresponds to a
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transmtted at different points in tine at different
frequencies, e.g., according to a predeterm ned
wealoseessssuch as a particul ar hoppi ng sequencePCT/US2004/034226
corresponding to a cell or sector. In accordance with
the present invention wireftess termnals, e.g., nobile
nodes, detect beacon signal conponents transmtted by
singléckohé. eB@J&)n REnMRddmoRAkitE %a@fbe&'bded(ﬁh reeb of fit@uenBg or they can be
freg lﬁé band bei ng used % noni tored, by the
transmistsH lpediffsErat paiREs ip simg at f%rem iTEPURRSIRSF ©-Be PO flg %aea’ﬁetemmed
[ - e
partesB0E%s £RRATR N bpIEREuen e R B P e AL Bt orSLiRR
timng synchronization with the transmtting base
station. The frequency of a detected beacon s

c dhperosdance mﬁhéhe P@S‘%"ﬁ INVEPRRLRHESSOEPIRaIShe&e Hﬂ)‘@? ghdgs, detect
beaco‘nt @af cdrﬁ?&r@ﬁtsgﬁlﬁﬁnﬁfed By HifpdbH &W&k%ﬁﬁ@@f ﬁta@ﬂﬁl&mt ih® the
det erm ne he wreless termnal, e.g., by
frequdmyehami heing usdik efgr, eupnetecad, by thelmelyiletnglee Toe gglatmel)ahlgh power level

detected b t
o et S PR PR PR e PR AR SR o s
not regBird b amBag Oy icBPoriA8iSN W thuhe ARG itthgtHae Wati®l. €Btfe frequency of
termmnal has determ ned the carrier frequency or
a deteg;gqq’:ﬂmpcqrq sngrmg comppongng gvhieh is e frequeney ofthe pegcon signal itself in the
case Of aasr1]11s %gaéola%ﬁ%ﬁ?ﬁoﬁlleﬁ d&g%n?g Bg tlfervglgé‘lggg%ﬁﬁnﬁf é
"escon onen in variots

detenﬁn@ﬁgjlhmffehﬁerﬁ‘lyat wthﬁxhdhé enedgy eff nilaectédibeas e klgnalosbmpehént is
fromwhi ch the detected beacon signal conponents wer
concanfrated mine defealiy ¢fithe heacem pompenent gra%ﬁesy% 3B inaagy Cases often

does El%cﬁ.lp befifte Me%gﬂégsttér%gmﬁ $al BLteMhinEPlHe cafder 38642y or symbol timing,

grnat i on out recel ved beacon conponent “si gha
related ttes ehegieH ,or eecgor, tramemviiting thrrbeeampsagriahgThdhre@teneieg bhreoived beacon
Eeacon Si naI o onent s carres ondi n tgﬁdiffe e
signa

t
RGNS OP8d o VA Qs £he ISP LSRRG Sgotor or cell

from %fcrh' thé dtf:tE&Q&‘ 88&¥n §i@nBRoHPRH RS VR trHRMAEH B/ OMIRS carier frequency
handoff shoul d be performed. The carrier frequency to

assocmcb\hltln He treasnigfing sestarer bell.nBy etociag ntfend@tt@rabphb@ccﬂvmeacon

f
comnbf SGE AT BB LT o RS L BSBIR g componens
corre$§ONBIAR &6 Hiffddrit Retwork g&hﬁbﬂaﬂ@cmﬂcﬁiﬂ(ﬁ ﬁlol@lﬂlﬁéa’ﬁtsb&lt a l:diiner frequency
many cases the carrier g@fncg of the nelghbon

to be geaskand/ap ﬂe@emne.@ea@t!@nﬁvfﬁ § Berpestesmedl The Gt fragency to
whlcﬂ ng h%l%dfp & c}% %8 rr?a%iF cbr? E) oﬁ%t@r%iﬁ&fﬁo Stﬁ@ﬁ@é{ue%:%gﬁ%hfe@%es considered in

sectors an ransmt eacon sl g
combirtion athi therbﬁo&an)fof mmrbﬁﬁmalrbead:cgfmgnat oomporemt Slhlch triggered
transmtted by nelghborln tors or _cells, intot

the handgtiAPAEAOBaMARY F25Es WajC e ireqisdiey f B neighporing R or cell s
deter&ﬁd‘feﬁlfﬁ)ﬁii s V\,ﬁ{e 1 aﬁbﬁtlémmﬁnﬁtlﬁgih@%%r ERGlty Abe ) (Ihfite{%nt sectors

oundary region i s being approac ed
and/onbdis to lienswnit be@&es sigaalsi nal shoul d perform a hand- off
and what new carrier frequency should be used
The information obtained from beacon signal components transmitted by neighboring
sectors or cells, into the frequency band of the adjacent sector or cell, allows wireless terminals
in the adjacent sector or cell to identify when a boundary region is being approached, when the

wireless terminal should perform a hand-off, and what new carrier frequency should be used

follo'wing the handoff. This can be accomplished without having the wireless terminal switch its
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foll owi ng the handoff. This can be acconpli shed
W t hout having the wireless termnal switch
w0 t@saewsver to a different frequency band i n BET/US2004/034226
attenpt to identify the carrier of the neighboring
sector and/or cell. In oneSparticular exenplary
enbodi nent, nultiple frequency bands are used in the
receive® Wﬂiffé@éﬂt Preguéey bemd inhedttR R e idefitefy R catriBedTthe! ﬁ@ghbonn g
a different carrier frequency. A wireless termna
Sedb@ﬁ%ﬁmxﬁﬁblle node |listens to one frequency band at a
time, e.g., the frequency band corresponding to the
carrier which the nobile uses for recei vi ng and/ or
t TRbs&pirticulgr exeaiplagembsdintenasnudpledrequendy, banilgla® voed in the
ot her. application da%a As the rel ess term na
commuBiCa{igBLSYstegh A1heTs ¢ach freguengy ARG, psgs éﬁ@ﬁrﬁmaﬁawef frequency. A
wirelQTROHI AR o | obRERERY 11FerB & bﬁ@fr&@lcﬁé)egéiﬂnﬁ)é TR the frequency
converS|on ‘operation, e.g. by performng a Fourier
band d'asrmsp()mimg tpibe atirienwbithdhe mobile ests $orgmedi ving @hd/as transpRTing user

The resul ti .0 fre e or m
cata Py K oARELE AR ) BR A T el e oceives
signaR-if this parfiB@br &x@nflary ebbaisRAndi drﬁhs dit#nheet uency domain
frequenci es of the signal band nmoni tore Ener gy
convemso@ epsratiorn, §- &by perrfmngm FopgerdF rﬁﬁfé@%pp@fﬁ@@fﬁm a received signal
such % rflgggrg fr?gil‘t ?’g%ggsﬁlgﬂlgetnﬁgtoef%dgwef?ﬁsf% quPz?Leypéﬁéuces a plurality
of sighfll cR&POnes, edg. pligiiadkdricy, cofrespgondingitd Hiffeeerit f&lqgﬂaﬂlestafmhmegnal

Eresent in the received signal is genﬁﬁgted Bases on
band pejag giagitarede &%m&%eceﬂ%rwrfogn%%% Tegisignal fageonents to

generdie ah%sﬁ‘@g%%?rthet J}l%rgé/ cg""é%h QB&?BnéﬁQ rd. %Sﬂpmzﬁ@o@the energy in

receive eacon si beacon det®rm nati on step
each, way phealityof ehe d'tfﬁ:dem)yl goairtpmm pn@etnhm th¢ rpoailved sigpalnie generated.

y.to a threshold en eve ch, wh .
Bases Gy BRNiEHS] SORARCER JDcENeh P ERRETs Thich B i R hgriap sienal
comp¥fish érr§é SR& 10GARRING Beab&H {iSsOTHisHaddh detd¥B@eAdn step may be

si gnal |s detected, the frequency of the sugna

1mplewmpedrtemorrmdng mpsslgrtaé c¢me<weh@y:rg»f totabragbeld energy level which,

s t hen u to det e Ge I e
when 2565%8P S s 8 pisSF e ey B Soleeh S5l
correspotling fo k hadwRl sl gl islderttet]] 18 S lidnedl of th% shent O(Bmpdng:ﬂﬁhnd thus the
whi ch was detected. In various enbodi nents, the

frequensty et tledeserascyjeapen sigral hetien Hsesi tg HsleramiGsElesselor and/or carrier
mfonfn% &Q{é?]gdrns%%g;tg tﬁcﬁp@zgaﬁg @tgltlf)rggrghs\ﬁ%ﬂerf %?mrzgfsfﬂzl cﬁﬁ& beacon signal

rrier se tion
whicthaagdddtéctele cinsiadings ernbodimertd, the detheted es&rgy obfhetbeacon s1gnal
beacon S|g&%| stren arisons.

t
compQRYISFQSFFSP l%ioéwé%qnsae%‘%ééf@n Ftfhbens oA bisra pmpared. Carrir
selectg(%{ déﬂicll lﬁ)lﬁl??f? %Q&E‘i@%@&etbgse@ dnl thé feshR 6 EiNd TR aRRAG AT %&&ﬁ{ e.g.,

erent attachnent point corresponding t
energgyainewisbesach decsign & 1rm1ﬂ9m¢:m ajagdeff 6nrraarvataCbmyntqfomt

core R RS s RO P Essppsponin
anoth8f bR0EH figMahay b Based 51 a Ghiidt e BE fRRRE M addition to the relative beacon
signal strengths including, e.g., changes in relative beacon strength over time, the current beacon
signal strength dropping below a predetermined threshold or exceeding a predetermined
threshold, and/or a beacon signal strength corresponding to a particular transmitter remaining

above a predetermined threshold level for a period of time.
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signal strength droppi ng bel ow a predetern ned
threshol d or exceeding a predeterm ned threshol d,
w@nasa09687 beacon signal strength correspondi ngpeDUS2004/034226
particular transmtter remaini ng above a predeterm ned
threshold | evel for a peri-6d of tine. The above
exenpl ary enbodinent is intended to be exenplary. Some
| QBB elehPley eifbolignend kdnteageal ©fbeteRempIagF eSdme implementations
invention wll performall, nost or many of the above
takingjadyapiage af die@esentiaygnsion willpeefaem pl, Bestios magy ©of gie above described
0 I f
steps. digg%?“lbgg s@@g{g@}]gt‘éggh \fv:onﬂgf Hﬁoﬁc%ﬁt%ité&lsst\ﬁlw RE o hlB)ZE{/ f?-:gchfethe above
described eteps B dondrimdtion wiiikssaititachieviagtbenefits fMomethe lpsesent 1nvent10n
addi tional features, benefits and enbodi nents of the
present invention are discussed in the detail ed
dQGhdrBhd Qﬁht%'apféafu?ésl Qé’iﬁﬁts%tﬁhl:e’ﬁl%Mtf Jﬂ thBlpds er-ﬁ"ﬁventlon are
FIGURES Figure 1 is a draw ng of an exenpl ary Wi rel ess
discussedinuthe clatalloth dessyiptiemwdighpgollawng nultiple carriers
i npl emented in accordance with the invention and using
net hods of the present invention. Figure 2 is a
BRIE PUSCRIPTION OFEIHEFIGYRES station inplemented in
accordance wth the present invention and using
nmet hods of the present invention. Figure 3 is a
dr, n ' - I -
e G A B Aot 3R BB R bRy R floring
multipRicanitss @ipléhentd Bsenbrdanosenith ti.invengur andiusisg anethods of the present
draw ng of an exenplary enbodi nent of a receiver that
invengigh process two conponents of a received signal from
the same selected carrier band at the sane tine, each
conmponent conveying different information, e.g.,
[ rFﬁgurerﬁtis’; odrasang eﬁm@mpj;ary d)amwatinin imptenmﬁmtddeinelntordance with the

carrier bands, the recﬁf ver Ierrent ed i n accordance
preseq Ipyerion ap( ysing methads s Preseht B ¢S et hods of t he
present invention. Figure 5 is a drawing illustrating

exenpl ary base station signaling associated with an
eﬁgmb énya dmvehggfsart exemphary varerselfereinal implemenigg impaccordance with

di nent . of t sin ei ver chain
the prrege@g})r{y rlglo U}gemithoﬂs tllg%Pr(fg%éénvenf%n.t he i nvention.
Figure 6 |s aflovvchart illustrating an exenplary
comuni cati ons met hod of operating a comruni cations
syHgwRTing iaving obn eseamiry cpbpiinant 85a fespiyPhifat can process two

compldbér{g &t 2[11%0%06@ %ﬁgfmlff%r the! sBgk %ﬁl%@tﬁ&k?{rﬁér 19.';{?1@1' 4t tl{ees%ﬁ‘le\&ﬁﬁe each

gur e ccordance wt rese
comploﬁMﬁ nbnmn@ differen¥/infarmation,avg. rngfarfna&orpomltespnnchﬁg anone of two
npl.ary wireless co ni cati.ons systens IH‘?' enen

differE R CAGEPHAG: 16 P e V& HEPICHPBIRE B ACCOFHBCE Yaiha PW&M&W@W and
usingHetRSENRY Yre¥ink flveRGon.

Figure 5 is a drawing illustrating exemplary base station signaling associated with an
exemplary wireless terminal embodiment utilizing an exemplary embodiment of the single

receiver chain receiver of Figure 4 in accordance with the invention.

Figure 6 is a flowchart illustrating an exemplary communications method of operating a
communications system including an exemplary wireless terminal utilizing an exemplary single

receiver chain receiver of Figure 4 in accordance with the present invention.
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termnal in notion and is used for purposes of further

explaining the invention. Figure 8 is a draw ng of
wanwshesssexenpl ary enbodi ment of a receiver i npdBOBIWEMB4226

in accordance with the present invention, the receiver

may be used in the wirel es% term nal shown in Figure

7. Figure 9 is a drawing illustrating exenplary base

station sector transmtter signaling including beacons

corresponding to a sector transm tter, the beacons
b&igwge ¥ Andimtingef 2 PRIHORAT 1 Hreambaly A4raless SeRBIEaGEanSs systems

' implemeg%gﬁlhﬁ?%c%g@aﬁiggtviﬂhQHcﬁmvérﬂ[ﬁn, rﬂ%%g§tb§ﬂﬁélb&‘i9§ %Béxﬁfg%ar){ \F]vireless

romthe exenplary base stations s
termirkadl gumetidn akd Fursed fiod pugpoaesdyfduiting eixplainsng dieiimgenénn.
exenpl ary received signal at the receiver of the
exenplary wireless termnal shown in Figure 7. Figure
1¥id Se 8194 aMiwigl of dridBer 8kdriflaS @B dahdnt Wf h@ER$%r implemented in
term nal receiver processing of the exenplary recelved
accoréinge alithghe piegent énvedtiomnibl wxeivgr mey boused is dicekir¢less tepninal shown
0 Fi acc&r dance with the present invention. Figure 12 is a
1 1A i ng illustrating exenplary base station sector
transm tter signaling including beacons correspondi ng
to a sector transmtter, the beacons being transmtted
i Fignredliis 3 grawingillustratingexemphan baserfatign tSngorp‘F%E}ﬁttter signaling
. i t i ] ' :
inctad Y B b copt dForR AR o BekoPBncRiue AU R Sl ifced into
multiple bahdssia at@rdancalwithake prekat imentdomehe kignadingndaybamgrethitted from
the_ attachnment point, Figure 13 is an illustration of
the exgmplary Bateaitafone sy g‘i%ﬁ%e Mith a timng offset with
respect to an adj acent sector, used for the purposes
of further explaining features of the invention. Figure
1Figwse 40 is 4 drawingillustratiof aa ewemplagseceizedipigadl abthg receiver of the
various, el ements . included in the wireless terni nal
exemPléfya‘P'g%lefsoteﬂ’é‘P@f%‘)WPﬁ@ {8yee g\/ai lability of a carrier
whi ch can be used and for determning when to initiate
a handoff fromone carrier frequency to another. ,
Fifigure 115 4 drawing illugisatingexemplory wireleselepnianalregpiyen pragessing of the

e 080l 651 K215 s BE 555 Rl LR

presemtSifivkntiont he wirel ess termnal of Fig. 14. Figure 16 is
a flowchart of an exenplary nmethod of operating a Wr
in an OFDM conmuni cations systemin accordance with

t tii?gu% ¢ Y driau/Y@itlliu&Pating exemplary base station sector transmitter signaling
including beacons corresponding to a sector transmitter, the beacons being transmitted into
multiple bands in accordance with the present invention, the signaling may be transmitted from
the exemplary base stations shown in Figure 7 after the wireless terminal has selected a new

band and changed the attachment point.

Figure 13 is an illustration of an exemplary beacon signal with a timing offset with
respect to an adjacent sector, used for the purposes of further explaining features of the

invention.
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DETAI LED DESCRI PTI ON QF THE | NVENTI ON Figure 1 shows
an exenplary wreless comuni cations system 100,
wGeappaodssng nmultiple carriers and spread spectPaIUS2004/034226
signaling, inplemented in accordance with the present
i nvention. The system 100 -8ses apparatus and met hods
of the present invention. Figure 1 includes a
PlRunAaE 114 Vs 4F i1 1eXefRh dF ¥ witdldsk t&ReAD an@ ehdicus efedhdntslindided in the
cell 2 104, cell 3 106. Each cell (102, 104, 106)
wirelgss garminah relatgd ¢ ¢@¢I@§gmeélmvag}éblawe<a° ¥ GEpTigy vdaglécgt b wsgA and for

deterrg,ﬁﬁqgewsgsqo ifl0fe Hnpadd {on?eac ﬁ%@ff@c{fggaﬁ%m% .0

|ncludes three sectors (A, B, C. Cell 1 102 includes

sector A 114, sector B 116, and s ctor C é ..éﬁaL 2

1 G 4F iAo ofan BEeThRlaR, ireless fommindRCei e fgriakprocessing
moduilczlﬁl 1&hedte Binld2Bord Al UABS the PedsBht ifvektidn tRRChiPbe BselidR the wireless

sector C 130. In other "enbodi nents, different

termiml wbEirgs 16f sectors per cell are p033|ble, e.g., 1

sector per cell, 2 sectors per cell, or nore than 3

sectors per cell. In addition, different cells may

| Tedurel @6 & £ flewemit stumRRESpREy SRfHoaI0F opdihfifs €3BT in an OFDM

termnals (Ws), e.g Blle nodes KMB may nove
communtatightotysterhia @Mmea"ﬁd‘ ke mﬁliltdaf@twlt h peer nodes,

e.g., other MNs, via wireless links to BSs. In cell 1

102 sector A 114, WIs (132, 134) are coupled to BS 1
DETADSERI BESCREPEEONI ORKHHE ISVENDE)N respectively. In

cell 1 102 sector B 116, WIs (136, 138) are coupled to

BS 1 108 via wireless |inks (137, 139), respectively.

| Ry I

" %1%@% ] s%%\%gé é’&%a ersr?e g&élge]ré é%ﬁ}@iciagonslé/@enﬂ@) SOMRIEE multiple
carrieremdeptdad apgctrunnsigedling2inifdémerged oracAortiafice Wills thelptdsent invention.

e shiSh 10D 5GP S e e b g 3P ces
plural(t%%@exéx?i@)arﬁhﬁlt@&@@)‘r%let e1BB182, %40 2vioa, wrs?h@@SEAdhrﬂeﬂ (102, 104,

respectively. In cell 2 104sector C 1
106) W&‘smsa wnt:my cavegagecugd foda basepsition(BS) \)(B§1vﬁ08eB§%é10 BS 3 112),

g 3R BRI B TN BB g s .

B, C)f @;fen\Mm%&lbm sactgt Men4¢elctort®1 I and sdcesral eg. Oﬂél$l2de4 mcludes
iven cell. In systen1100 BSs (108, 110, 11

sectorc@ dégewc&oo Bnle’42w@rpd<sqqts><§€ 128 Galls3 Kt wsl*»@w pekas A 13%3 sctor B 128,
and séczgr 'C :1'36]' ) In Jtﬁé%%%&d{rﬁér}f% ﬁgf?érmrdﬁn[q%pseofg?g&ors?eg cell Qreﬁ)osmble e.g.,

uter; net wor
1 sectbﬂﬁﬁ c&tlal semﬁrs pémelleﬁﬁmofeahm Bggndrs pecied], IA\AAdlsen mbfferent cells
nodes e Internet via network link 176.

may‘Rl’e‘P%ij‘If@rqrﬁtﬁR@bif‘?@ SeCYIS. 174, 176 may be, e.g., fiber
optic links. BSs 108, 110, 112 i ncl ude sectorized
transmtters, each sector transmtter using a
Wireless terminals (WTs), e.g., mobile nodes (MNs), may move throughout the system

and communicate with peer nodes, e.g., other MNs, via wireless links to BSs. In cell 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
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specific assigned carrier frequency for ordinary
signaling e.g., dowlink traffic signals directed to
WG pwesitbdes7 WI(s), in accordance with the inventPOnUSIHNEL034226
sector transmtter's assigned carrier frequency used
for ordinary signaling al sB conveys broadcast signals
such as, e.g., assignnent signals, pilot signals,
sectoP0db9 rwtleapm 154malc§up1éd 0BS he 1BSiatvoirdds. links (153, 155),
addi tion, in accordance with the invention, each base
respeaiivgly.on sector transmitter transmts additional
downl i nk signals such as, e.g., pilot signals and/or
beacon signals within the carrier frequency bands
aBSsgmecbe @)ualijdacmlherc/ed 4 hawotlg thuspamading tcensecigity for WTs within

B TR AT el EOSL Lol 1 112
coup l?@% RewHERE Q68 VR e ErkalHiks @Pﬂj de2 Wiy 'Fes%@étwe‘?f Network node

requency to select and whi ch correspondi ng base
168, sg.aa rcumerssc:boplbd & bthtxmauwerkamdam eat toslagribese stpiednst roukns home

s 5, 80 AL B ot B, gy i 170

172, m:hzlwﬁﬁybetergnﬁmrtdpqeq;mm ovi ding informati on on
alternative carrier frequencies bands that may be used

for ordlnary communi cations, e.g., dowlink traffic
%b f’f(? 1% i&g{de%ggo}i{@lttr tt%‘f‘ %gclhes%tc ? tIQXs igtgr I}Mng a
gure 2 u es an exenplary base sta
specxﬁd mr dnad edryier Ré@ieheyfdrordisar@nignaliess.ghn dd@nlmlmrhﬁmrgrmtt directed
i n.accordance with the present |nvent|on The BS
to spegiq Wl (A n-2E6danseauith Wecm FaHoR + Thisegias tagsmitigys assigned carrier
e
B e e L S
signalsepitot mgnelsd:atdanl beelccmesmgrmiﬁe flt)aI thoBSab Véihy. Tnfadditeonh HS:Ecordance
tations 10

- 100 of . F
AL R TR LTI .

such &g, PIILEGEANEin G behtil dish aOw Rhifl eRPEl@ferd@ueRcy bands assigned to
sectorized transmtter 208, a menory 210, and an I/0O

adjac¢mitcell/senter tmamcttﬁypfcmhetlwémaer signaking. $ueb dewpliok signals provide
mfonpmhodlrhtﬂ%%eg};[ar Iq.gg%}{'g &g q}lél&%%? blg ﬂ%e t&egglgﬁtc a%ﬁ%egilag which carrier

frequérR§ o kd1EQ Aaa tWidhaco2Opaidich gCfite KGO SeRtoticeNad Gsef ds@iMattachment
wireless termnals 300 (see Figure 3) in each of the
pointsde 8YEs, e @uaV Ed 3Byinelyde Frssiverstvaith B cMﬂﬂyﬁ@ process information from

M@CLiV
BSs logdﬂe()xtﬂ%c cg(ﬁ‘ct e?r?untgepé Ao g%qg%c{:rglgﬁ‘%ﬁ/ Eﬁjal%ét% &grg%‘q}eﬁuenmes
bandgxhatanay e ﬁsrealﬂsmﬂmaqncon’ﬁhemsams,ra g,edbwmmhstmfﬁt eharid@Bsignaling,
incluggs a Plgrﬁgi of transmitters, a sector 1
and that Ry berselerted Py heWdect or N transmitter 220. Each
sector transmtter (218, 220) includes an encoder
(222, 224), for encoding downlink data/infornmation,

arkiigure 2¢burtlated ah @xemplanyt e ata(IQmBQO zlzfa)nateikgﬁfwtdi to@b gn access
antenna 22 228 rres

E
node QRS TEMER P PECH OISR P BF PERTBAMEBUOR aRRTPD T (il gocess node
becauS€fisefved & MV THpdiitofaRtwHRatEEHMES BAD Povaled tHEW Tb&cess to the

| ocat ed. Antennas 226, 228 may be
network. The base station 200 of Figure 2 may be a more detailed representation of any of the
base stations 108, 110, 112 of the system 100 of Figure 1. The base station 200 includes a
processor 202, e.g., CPU, a receiver 204 including a decoder 206, a sectorized transmitter 208, a
memory 210, and an I/O interface 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
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separate or may correspond to different el enents of a
single multi-sector antenna which has different
waniosnomsel enments for different sectors. Each BeDUS1004/034226
transmtter (218, 220) has an assigned carrier
frequency band to be used-Her ordinary signaling,
e.g., downlink traffic signaling. Each sector
antenﬁaf @Hﬁziﬂdtctaﬁ rrec(e%ﬂe&ngr&@om%lfe?&@@rﬁm%s 30@?5&?{?&6@) in each of the
downl i nk si . assi gnment  si ta and
sectorggAvared by @starmn 0. STherrasaiversdagasier BaGdesiodss geaived uplink

sont o R PR SR G YRLEE R o By, o

sectoﬂlsz‘d&fahblﬂﬁter 208 includen a plurslitaddirbnsametrsgovatdrikraismigdr2 18, a sector
il ot signals and/or beacon signals into her

N transighitfred20f Bedhusrioy transmaider @18, 220) Hgludss pp @?COﬁF%@%én%%ﬂ) for

| R i
o5 A B Bk BN AR Sk (25, 18 el
Each saenlae226t P28 basspatdatto adifi@enttsectot drekis netmd hykorramekalsto transmit into

e.g., other access nodes, ter servers
the segighi st She TAFTSCAB SIS HEL Mo R IRy AneT5s Aad adBanay be
separ£t9 Bt 2§ orePoRd th Siffernt BleREARLEQ @m%%zmul-ﬂjﬁ:cﬂﬁ QARAARPWhich has
executes routines 230 and uses the data/
dlffercntfamenma lemenBfor differeat sastass. yEachGeetor rargmier A8, 220) has an

sssiantandios gl Pt Rk AP RPaa HaAE 08, SEPPR, LR

signalR@VEEach@¥@bsrar@itdr (20811220} is chpabldgf eaiinitting downlmk signals, e.g.,
communi cati on, signaling, and beacon signaling

assignimert SEARScdaid el QaRETO] GRS PURL SIS, sBH/erbeacAy Signalg in its own
asmgr%ﬁr ttaH: lﬁ%p ?rban(?. ?ach s%ctB?frBﬁs‘ﬁHlt@xr (2\1’@ 2?2%9’m ‘BE‘ccfi‘dance w1th the
ul a rier frequency, may be I'n response t
mvenﬁierh ealbo &B]nspﬁtsfzxdﬂﬂmda]b@oﬂdhmk\ﬂi@nﬁﬂﬁe gi, plletmatkaandéor\headon signals
ot e B 424 20l UL 1L S0, 2220 8 1S IR
cells/gef:%?sc‘mrftﬁe%dol{iﬁla%nﬁ%ﬁa@ﬁ ' ‘fﬁg bﬁge%@ti@nrlﬁb fRSrtdc@PT2RBUSles the base
, sector infornatio 36 1 ncluding carrier
stauoﬁ 260 teobeestaskowides, e ,wrtludr aecesh nedest mrlteam A AYAtservers, home agent
n1SS|on ower cla ach arrier
nodes; PG BEARG R R PRELEIT 07 L0 BR3P g P rgetist 232. The
procefdof QUL BLdtuted kOUtTRE DOMarkEdes tHRrdale/ infbana bR, 2304H theShemory 210 to
i nfo 240), beacon information 242, and system | oadin
contrglhoepraatiarofaagbasestaiipe 209 etpsne: ychedpbingraseroen digtggent carrier
I f
i AR AR TSR 0 R 3p cion,

mgnalnﬁﬁ andrbédcon sighdlingial dsc@saiceneitt the dmveatiomnThe scheduling of a particular
i nformation associ ating beacon signal s .in each
user, & 80 8GRI Whegdranca w%aﬁ@rf@ﬁéeg EeAHenSYr FRY PE In Eggponse to a

select?&x?é?{b‘f‘r% 8fhg]ts Wi 3u I’oa @grdﬁﬁcet»('ﬂ?ﬁfé‘lﬁvénﬂgnbeacon

Ing I nformation 243 incl udes
conposi te Ioadlng i nformati on on each of various

SH0 Rl DA PR B 31 A W B B doer Bl o be

transrhﬂféd kaafy RbatéPorORirdISssttéeniNAS 366) Qe&@i @iforfYiol 986 fteuding carrier
information, in sone enbodi nents, in the decision
frequgrcm@g@cm’ced with each sector and data transmission power levels associated with each
carrier frequency within the sector, a plurality of carrier frequency information (carrier 1 info
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.,
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the selection of carrier band to set wwthin the W
receiver. The data/information 232 in nenory 210 al so
WO nipsaakes7 a plurality of WI data/i nformati on 2Pd1T/881084/034226

a set for each WIm WIr 1 data/info 246, WI N data/info

248. WI 1 data/info 246 irfldludes user data in route

fromto WI 1, a termnal ID associating the WI to the
mfonﬁﬂfcﬁn a‘éE(ﬂ:‘idtﬁl@ b2ébn stgria®Cih @bcH deciod &ithi dpitife fichBert@Bta@d carriers, and

which W' '1 is currently |ocated and carrier

sequenceeqwscrqiﬁt@d tpetranomitaBe é@acam sigpalyr The systean kgsdingfipformation 243

arrier r g
mclués:ets aC % ! (}ﬁ%ﬂggﬁpf%%%%%n o) cg{ (gflo\;mll%lﬁ)ﬁ? g%rﬁ%dgﬁg (s) L}ﬁ)%ﬁgd by the base

statior 300. 8ywlerh dceelirfy iafdronatiow 1a43 ly be uandigiste@ fidm thh®ase station 200 to
conmuni cati ons routines 250 inplenent the vari

the Ws0nvhich mak ¥sqthg drfepnalians Kponie apRodiyaenis.dp e %qlsmrocess of
| 52 include a
thegégﬁgggf&MﬁE Jﬁ@g°§§§%§ﬁ%”§9§2a |n52rout|nes 256. The
base station control routines 252 control base station

operatian |nclud t he recei r .204, trans
B Batg Bt R B AR P e s
data/1§fcﬁ1‘91§!16rf‘%4 Rt20GO AR Wt W Daad/ifeeat, WIVRNMatPinfo 248. WT 1
The schedul er nodul e 254, e.g., a schedul er, is used

data/ififsr 246cheldddsi usgr data inl fonte frcas/@w@éé a tgrrginablh astpeietingierWT to the
e S kR ST Db PO LB 20D, P APy g ond comr
frequéiRy iffobrati d1CAsWEtRatEigOWAl 1 G patitit kegie? H6qwdhic ¢ sk bﬁlmary
the receiver 204, the decoder 206, the transmtters
signalingt8, 220), the encoders (222, 224), ordinary signal
generation, data and control tone hopping, and signa
recepti on. The beacon routine 258, also included in
t Basstgriad fougnesn2B0 inelad&d@mmusie stidns eoltarms @00, and base station control

information 242 to control e generation.and
routiner 4Rg 1T 6% PO BT ICHRRTSGRILIAG A30 i EMERCIBF GRS SqrrPurgations

proto&c?r% ﬁ%ﬁ#ﬁﬂhe Bﬁbe%%%ﬁ 390C FhdbisR stdlen 'thYt?é]trblﬁ’t‘fhes 282 $RII&de a scheduler

beacon signals, e.g., high power signals
modtﬂmwﬂmmlmgnahhgmmbwifarTltwbaBm stegomennsiol faudineeRE3/contney base

e transmtted in each tor in e he carrier ..
o Bpb B b 5%y T5E e let i ool AT Fntng. anc
beacohtki @faf n%lrﬁzﬁ‘ébf&aﬁé‘ee\k/ th thE2ERNDIAAEGRDNS IThB ALiedaled mddile 254, e.g., a
sonme enbodi nents, used by the WI's 300 to conpare

schedalerdis nsad foesehedilingrieliniaiesousees, FE oA wirth OVeisiTnRte svirgless
termlpﬁ%?‘(g(#r@ B(Jgiémnk gﬁc?&dc‘wr]il k@o%urﬁ%a?mg? ﬁas‘e %'nlcgm'?&drSutmes 252 also

In accor ance W sen Inventi

mclu@dﬁgﬂbﬁh pgoutiich a8 whichtdogtrol: &ﬁ&ﬁ&ewdﬂ\%ml thedecolee206, the transmitters
|l ess term nal 300 of Figure 3 may be a

(218, daphiheerncpdast E2n2Di GHITGFY SHBRA GnaTHion/ata £38 contsol tone hopping,
and s%@@ re%%gon 1@6 b%%ﬁn rc_}lu‘tgwe 2§§ se&glglgltdér?}?rltgé §%}paﬂ1rrggnlj)}lé§&. 1256, uses
the bébaen wiforeaion 242 tortoratol 8R(Eenamtiomasd @ansesssioneof B8N ggnals in
accorEizrm%gSwrPthtt e mv?éntlon aIn accordance with the invention, in some embodiments, beacon
signals, e.g., high power signals which are relatively narrow in terms of frequency, may be
transmitted in each sector in each of the carrier frequency bands used by that sector/cell or by an

adjacent sector/cell. These beacon signals are, in some embodiments, used by the WTs 300 to

compare alternative available carriers.
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processor 306, e.g., CPU, and nenory 308 coupl ed
together via a bus 310 over which the various elenents
W@ 2005i10068T change data and i nformation. The recPiwEs2080@34226
is coupled to an antenna 312 through whi ch downl i nks
signals are received fromla-plurality of base station
sector transmtters and correspondi ng sector antennas
22%5ur@ 3 BlustiRs he eLéniSlary30idelbRabial sl 3B0s¢.pYhdbSPMBa¢ implemented
spectrumrecei ver chain 314, and a band sel ection
in accetslneawith thearesentieentinmeand usisednethedsrefdes pigsend iaeptign.4The

PR 8, B L SSHSRBH TR ABa iy of v W 2

134, Bﬁe[iﬂ 11005142741, FRE6Jmk$ullﬁ) 330, i5cl 3aldS8.al 6o héZ, dl6k1ahﬂﬁeof the
sband filter 321 for rejectin frequenC| outs
systerg 108 peEteste bahbe WHFles fﬁgg@%%goorlflglae%wee%lver ,a pggmiter 304, 2

[ 808 Te. 5] @P@! andf AbhdBOYblpIRd tpeiREL A RA 3%%@ hich th
p“megﬁdgtfo % nodul es 32 are ?so(gﬁc Fuded in the o onTe
variousest@nengs caphiatenchdfige ddtamgd imformagionli gi t al si gnal
processi ng nodul e 324, and an energy detection/ SNR
detection nodule 334. Digital signal processing nodule
3qfeirirelvedes A &Sﬁgl@ﬂ% asdfterdad 12 tﬁﬂoﬁgl@bvhib%&id\ﬁrﬂmks signals are
det ector nodul e 328. The RF nodul e 3 recei ver chain
receivgd difom @ phiralitp @fibass sBRIPN sefitef tragismatiegs arpd s pylipgysector antennas
226, %2 e g’cﬁegvéeagp 1n%;h2cfggx 31%2 e s% déaﬁ@ée% ﬁnglﬁeé:glggﬂr 8{%{@% 3ﬁd a band

selectﬁ)ﬁéﬂo‘xﬁlﬁrbllérgi 16arThe Ypread Qﬂﬁlrﬁm I‘edeﬁJ/dtd:hﬁhg 31¢.igcludes a RF module
assi gnnent signals, downlink traffjc channel data and

(frequepgYo¥yPabTOBizalpRypiagut) 380 ferpesioginedilicaaa A Oweéeematlons The RF
o] A1 08 OO EEL 1 B BLipBfcncis o
selectedl barehwhije p&slsmgtfmquénclest e. Qathé a6l gaab ﬂalh\mg tvithin the selected band.

speci fic fjrst cr r fre Ban cti
adaiBal eier S5 e ahosuaticed SRty TAE T SOt agigial signal
proce&dith fi‘lgﬂlh’ié Bab! a%dfa'nleB@ng%%%c!16WSNﬂ%técﬁ@ﬁ Soduted33se Mightalaignal
specific carrier frequency: the RF nodul e 320 passes

processageinodale S24 imwlludes aploeasiet §26Miltdn¢ signd qusletly sletestor erndulecd28.
frequency band and rejects at |east sone of the
signals outside the selected carrier frequency band.

RAhERIUMEdAE 82@! recei 8 chaih rEdiaidgal trhadvdds 32208igasl sighal processing
e.g., signals are m xed to baseband. Qutput signals

modufsaEXe andbgner gedactiophiy R dggglchrr@ocig}l@ 33t gr@dlse(gqu receiving, decoding,
meas%ﬁrl gd G F %al?LYaéL?l 5 &gﬁ&&%ﬂ% C?fl éa d‘f&ﬁ{dﬂgﬁ% %V,sar % llqungrqt%ggng{}?g&gnhnk traffic

chann@i Gath ahd fofbrineation bignhls epitce signyley andfmibeacndigriatsn béing communicated
ul es 322. Then, si.gnals are output fro

t he _
by a Rloralt ) l Shese 86 SGBEN ARITR B AGPARA LEOT Seprd Lgst band
assoc k@i QE%%@?%&&?{?%&@@{% Mdtsgﬁc§&?&91¥rolller 316 outputs a signal

etection 334. Sone sign
to thedtﬁmmdelnﬁéo aad gdjusthblefilmr 82T sicluded thestimta sehect a specific carrier

oo Sy B AT SO R B LA i
frequ&fc?%%ﬁ@ h@refR et ea3Pbmebi th€sighd18 butSide e sefetaaAidrSrequency

e.g., froma second cell/sector
band. RF module 320 also performs additional processing, e.g., signals are mixed to baseband.

Output signals passed by the RF module 320 are processed, e.g., filtered by a baseband filter,
converted from analog to digital signals, and additionally filtered by a digital filter, by the
receiver chain additional modules 322. Then, signals are output from the additional modules

322 and forwarded to the digital signal processing module 324 and the energy detection/SNR
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transmtter corresponding to a different carrier band
are processed by the energy detection/SNR detection
wonashee3B84. The digital signal processing nodedBUS2004/034226

i ncl udes decoder 326 which can decode downlink traffic

signals directed to a speeli3kic WI 300; while energy

det ecti on/ SNR det ecti on nodul e 334 does not include
detect%i‘Pﬂodlﬂé adit NgomeRAAAI dombon&tt Ik Sfrod-alfirst BHdakiatiyn cell/sector

i ndi cator val ues, from the signal qual ity detector
transrnmuccem;e@cbmg torthe @imenthy] sebp@g éwmbar@@é@@iswg byghe digitgbsignal

ad f ! de '
transrﬁ@t@f 6(Qfé‘spbri‘cﬁn @&i £diffesnt czfméﬂ‘tﬁanﬂramqpmn@yed)aw meméltglymgtectlon/SNR
he RF nodul e (frequency synchroni zation circu

detects%moﬂwe éé@o?é%ﬁtﬁéab\ﬁlgfrﬁl PHSeSSHgRPHWR Incrydes, éﬁqq%ﬁ%whwh can
decode WOWAARR é@@ cesrgl%jse&re%?é@ t@rdqlgééﬁ@w‘ph@@ \i@fﬁleté'n@fg%frﬂeiécﬁE)n/SNR
ant enna

/1 nformati g., blocks of "uplink
detecti@t mbduif 3B4rebesamt mmpjudessuein dembdhgoapanbyder 336 and
then transmtted through antenna 338 to base station
200. The menory 308 incl udes routines 340 and

d@idpi i r@fa'h%nmaﬁgtor TR8e HRGEHS QS gnap@ah@y @otectér bldile 328 of the
execut es e routi nes 340 and uses

digitabisigadlipnéasssieg modulg$24jand ﬁ@n’bfrh? eBO8Y ﬁgtegtmrv SR defpstigyr module 334

e P AL R N Sl E 50508 ot ey b

setting NEihd REBMUERE (FédurnSdynchivalzatey tl@@fl@ 836, iAnctadmnite Gdth the
Informati on 346, current selected carrier infornation

inven84®  al ternative carrier information 350, cell/sector
i nformati on 352, carrier frequency information 354,
detected signal information 356, and carrier selection
i Mrarsiaiterd043bQudddsmrendaden 336 dnd Bebupled tal@ammitter antenna 338.

information and files jntended to be sent ta/ . or
Data/jnGeioht: 46 oo I Al du A O GhiGAY Batresned Bl sasagipr 336 and
then WnsHhidtda&niy %ﬁlatertﬁﬁnat SidoMake 3bn ddper / devi ce/ sessi on

resource I nformation 346 includes, e.g., term nal ID
i nformati on, base station IDlnforrration sect or

ornatlo sele ted car Jnf
wﬁr&lg s ST S8 B A SRRSO oA T 8“’“55“ 306,
g., aOBUt &lethd@the! Butits 340RAd Oks MY ddQiidGmh ¥R BYL i@ nemory 308 to
assigned to the WI 300 by the base station 200 to

operamhc KWVT Be0 wd gogemgnidhapictgds ohdie iperspmtiinyesionhe
wireless termnal 300 to the base station 200. Base
station ID information may be, e.g., a value of slope

aswpeleat etninhl datd/ingorbasien St 2trchnle? 0&ralaa 34dedkerr device/session

i ng uences. Sector ID informati n i ncl udes
r t
esourq@flam@aﬁmr%%d eweT yFlAged RATISBIR{IMalieN gf8 alfgmative carrier

mfonﬁvﬁt?cgrﬁfﬂoz eq1RRss ishAhARR 52t 5%@?{%@{ uehéy mfsH4EHn BBA, Qié%ted signal

ordlnary signaling is ontiuni cat ed, ~and
informayon 356, and carrier selection information 358.

User data 344 includes data, information and files intended to be sent to/ or received
from a peer node in a communications session with the wireless terminal 300.
User/device/session 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
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correspond to the sector of the cell in which the
wireless termnal 300 is |ocated. Selected carrier
wo e@gueasy | nformation i ncludes information i deeit/U$20041684226
the carrier, e.g., the carrier to which the RF nodul e
has been tuned, being used4by the BS for downlink data
signaling, e.g. traffic channel signals. Mde
identifiBd @ NBEIAB tdrieid] 300 @sthetbaidwtitidnMDOWBast gasort HD Mfoghation may be,
is in an on/hold/sleep state. Current selected carrier
e.g., 4 Yalusr ofesl QPSS BB G chith ghesbapastatiopmGand; usechin henping seprences. Sector
10 inf e AL oA NGt s P F P4, HE Sl P Sation'
transrﬁﬁtbf/te‘ééwbﬂ’%ﬂfdg&twmm Saltharnsiphding is béing mihmmmcated and may

correqlpggcgtpc;-ggg :s%%orhgfﬁhgééﬁér\%é{;l\égmegg;e{léé rtg%)g?sé@(ﬁ I?s ltolge?ted. Selected

carrief! ﬁ{eﬁ%mhg HraNR et Ediémnmytllcﬁl ﬁg’lﬂlf?ﬁgrtﬁé%ﬂgﬁ e.g., the carrier to

tor IDinformation udelnf’ormatlon
whichube RR modide iy beeh tiredpbeing a@dmbeyrtbeBSlfee@bwmntM@ta signaling, e.g.

R VT TR T A TN T

on/hofe§leddtatk r equency information 354 nay include
infornmation associating each sector/cell of the base

st ations in the conmuni cations systemw th a specific
rie uenc C f.
b SALCH %eﬁeé %lca’m in ogrtqét?oql?& hglﬁdem r L Iggc?r}/ @Rpﬁrf‘n&the selected

carriek & @hitRRIFOMoSHE 3ad) a6k baed |tw1$65bthlabaddyseleﬂddnc adgrfoller 316.
associ ation information 355 which associ ates each

Altergpliae ictyier Hdpwaation 308 inrdudss infosmatioaddentidying the gferative carrier to

whicH {h‘é%fg ation tekaeb R @&tr?)ddg ctfotﬂPSP@[@'agteét?&?ﬁlBHﬂ@ 334
Contro er 3 tecte Si gna ormati on

correspoaddl C[écﬂl/mcgmdD isfoemngtyori 3f2omamincbide JEFOrMBNR used to construct hopping

i nf or n 362, .estimted error |nfor on . a
sequepegs ‘ﬁg@m § Prafatsing JANYRIFYRN. 48 fecaﬂ‘athfiﬁaa QW%%PH control -

signals"gHdAh&6n é(gﬂdl'se Chfier FELRRE LR GHIRBA 354‘frﬁ&mlh&€‘m§§§1auon
al so 1 ncl ud synchroni zati'on i nformati on”370 and
assoctatlogdmét&tectsr/gq:ihbf thebaserntations irBhg communihatiens wdtes withla specific
or mat i udes i.nfarnmation. wh
camie ey PR RaCkD g YAR Yy CHRBOIAsS Sl s Jghes. Carier
frequétic@iiARImati ¢34 NPRERTESGualiBrinbirRaid? 4ssacidtibn Mfdrinfi@ion 355 which
enérgy detection/ SNR detection nodule 334 in the
associagasrdtequatiopindgiagmaplugurh 2 spegidiceatmisr fiegaency. whighmaay be selected
r gnal energy 360, SNR 362, and/or
by thgg%‘%% feg@&g?cing&ﬂ&d%lzé 364 of a signal conponent from
the first transmtter and determne a 1st quality

i ndi cator val ue 366 indicative ofthe uality of
c Ratpréad signag inforpationi3aR ipcludep ignekeRr INfasERtR ﬁ&? RNR

inforhtici 32" aﬁl??t%cg é{‘v%riq}gﬁ)rr:nﬁlgonv%@gqﬂ\ﬁﬁﬁﬂE WsdiOflort VHue 366, and a 2™

carrier receiver 302 is currently
qualityendicEoevajye e dottecied Shirl deforpatian Smdiel ieclddes syaghronization

informrrz?t?osnubrﬁ a%g%r(ga%%gsrt %ilgglalgi Pclnngtri]gnr 9}’ 2. 360 and /or SNR

The detected signal information 356 includes information which has been output from
the signal quality detector 328 of the digital signal précessin g module 324 and from the energy
detection/SNR detection module 334 in the receiver 302. Signal quality detector 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
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362 of a conmponent signal fromthe second transmtter
to determne a 2nd quality indicator value 368

w0 nbsaedesve of a potential channel, e.g., downbdmksS2004/034226
traffic channel between the second transmtter and WI
300 on a alternative carrilé band. Synchronization
informati on 370 may include, in sone CDVA enbodi nents,

the qtﬁthf of tAé biRinnél, © ga|do%ﬁﬁﬂ trhffi¥l oR@nifel ek &uhl tB@Fits@ ransmitter and the
i nformati on used and/ or obtained by the receiver,

WT 380 gvhen whing ghqrasierdand ép whichitbe sseeiger 392gmaprrently sebnignergy
{ t t r
deteci MR TR fofuic 18 YNGOLN FRirkO SEHAYIRRI OOTRN for SR
362 of Elf:@xhp&idnt)ﬁl gidal Zramyhel sBC(bndldmnsﬁmtg:r to thdnasﬂ"drcpiaht)elddlcator value
nformati on used and/or o t a| n d@'kt)lycb the r e| ver

368 lr&l%léfegf Agosny#ghannel eg., O teTi o, chanps] e ey th {ecofid
transriitef il WSS RES Btérﬂit%%e?ﬁaﬁﬁs i ncl udes
predeterm ned threshol d information 374, pre-selected
interval information 376, rate of change information
378, quality .of serv for mat i 0, ,and .
o ShetPReAglarR i) B TsuidiefiSaie PV Sapfinents. o e piot
s1gnal' w8 R g4y nSRnizatidn@driti bR Bsedn@/or oblaide@Mbyahe receiver, e.g.,
limts, etc., used by the W' 300 i n maki ng band
whﬂemwwnm CERAgtiton sighdle An sume QDM gmbRéingats ficegynchronization
naI i nf
mform t may }nc@gn%éﬂr@@él 1n%£ec(§)‘0@1§ﬂpfot%3igﬁ‘%ﬂd P]gg)tjagéasgfﬁ%@a}ﬁon 372 may
mclucfc@ 8.-g. Bf@d&is@ FdTht8€ thibimaaoh akel amf@rovedinaibydihié rédedien déile
| evel s used to conpare agal nst quality indicator
procegsing €enas 6,2-JBWVL PH eaﬁﬁ‘kﬁlﬁ@a band sel ecti on deci sions.
Pre-sel ected interval information 376 includes tine
intervals of a fixed duration and intervals of a fixed
nhipedr sefecsorgimédrnatias G5 & mehtdss pﬂ:dcthrminbd threshpldiafersmaton 374,
to define a predete ned erval. in
pre-selehied wieyal IRfgBRYq sf%%?ﬁfq@%"s‘t“for@a&m ng&lﬁﬁty of service (QoS)
mforrﬁ&tﬁln' 380, hitdye@hPloa@t g 8 dti dnSI20 udk ichifiek Bélb&RInQhformation 358 is
- before the band sel eétion controller 316 changes the
inforratiam e igomrifesia, kimés.rete cised by e Wddif10ein3pakingeand sglection decisions
7.8.1 ncl.udes crlterl
when-eﬁglﬂgtin}gytﬂs\ﬁgﬁatpﬂ élgflfl 1g{or1§1| gé?lr};ll entcynll aggg i 8r8a11t¥|mdlcator
value366 t62€TRaABEIn@vR6r Vdlhe368)i Pr@ddtélﬁnﬁéﬂ?tﬂfuih@tlgﬂf@kmanon 374 includes
qual ity 1 ndicator value 368 increases over tjne

and
levelsgispd & eqmeparg agaiess AualiE indicaser vahies 3660108 fqumpking band selection
dec1s1()E§ Sfr%ts% ecf’eﬂl fVaPQxZ(%QIE '3%] ch&?L 'uh%é 19€er\§?§c\(f' fxed délratlon and

orrm udes I nformation pertai ni
intervialy df h&lx@ﬁumbet/d)fd@ghaﬂ mensudénendsiahcluwbich, m;t)dmilsed to define a
sel ect.ion a a qucti on of th@gl evel

predefBIddReral it WaEh & CORIEN SABBLOR Sheud Feeth 68 seraad qualit
indicgtﬁlsé%céeﬁffir&r@ﬁﬁﬁﬁpﬁl@atb?\b%fo?e e bQH@sécht% dBhe¥ides] 6'cBanges the
the user. Syste

oadi ng I nf or mat 1 on
selectioncfiou theseed wr\Retimodidle 320t Rete Oéehar@ennﬁ@gnatmrsilﬁtlecﬂudes criteria used
base st

.. | oadi o b 1on 200 whi ch may.
o idep 3 u8eh R PR AERAL SHOCaRERGE F7NG DGArFr T GAITflp the second
signaP@RBtysRRGtor 9hlue 368 increases over time and a difference between the first and
second quality indicator values changes sign. Quality of Service (QoS) information 380
includes information pertaining to the QoS provided to individual users, band selection as a

function of the level of QoS to be provided to a user, and changes in selection as a result of

changes in levels of QoS to be provided to the user. System loading information 382 includes
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WP routines 340 include comuni cati ons routines 384
and wireless termnal control routines 386. Wreless
WO eoosilomsb7 conmruni cat i ons routi ne 384 i npl enent BCT/182004/034226
vari ous communi cation protocols used by the wrel ess
termnal 300. Wrel ess teflitnal control routines 386
performthe functional control operations of the
recei W bR & dnSieifaihddg BQYstemMabatihHEoRMRIcaled B aWase §tatidrO0 which
control, signaling control, data_ processing, 1/0Q,
may heaised e fupehen entrabingcdeeisions regarding banskselesHOR-unct i ons
in accordance with the invention. The WI contro
routi nes 386 include signaling routines 388, a
r a¢Eirdeines 840 freldde rcoﬁmdmhcﬁtlawoaﬁdesawaﬂhdi»ﬁrelé:samd‘minal control
sel ection nodule 392. The sig i ng raoutines 3 usi ng
routingef, 8¢y qVarelgsp fegmipay F‘Efﬁmgﬂlfaﬁlwsﬁﬁh‘ﬂr"% G@P&wﬁ%ﬁ et"ﬁ’éous
comnﬁfn%ﬂ})ﬁ B\q’t?c%ifused B? é AdNsirABg (SNl 306, GO £Ahi8dl control routines
signal's e 00. The receiver controller nodule
386 p8@arm mecfommbmmlactantml opet dtioms dfl IteswB2ldss t88dineglilriotleding power
peration o recelvFr 302 inclu t he dec

contdh GINE GBirBk SEBHIE PGP 4N FRCBUYS QI pEP PGP Tt O carrier band

selectl’(ﬁlcfﬁhé’tﬁﬁls $h SRRt Enandich i i9eaRIoat T8 WT cdftrolaBatimRA86 include
qual ity indicator values 366, 368, in accordance with

signalirgeroptineseiBs, i ragerver emtroftiemeditle 389 ardhgarsier band; slection module

392. %ﬁflgﬁﬁll%%%&gt?rg%%%gdl 1?1%% att%mt%{%lﬁ?o blﬁggm errﬁc\?/r&&%? control the

signalif}€ ele8 QMR an® @Atk ¢dmhmdca1@d @gﬁalamﬂ thseeWANB00q URtel rtcyewer
i ndi cat or_val ues 366, 368 as as carrier selection

contrqlisr sradile 399 IBsgOTdMaaR &1@&@@41%@4&%3% PRI cPeEation;of the receiver
302 n‘gcg@r?% %tde&%l O%‘éﬂé&%d%%@tuﬁl: alPAUNR 36QcRdn ;]Sé%Fbrﬁl‘é& oh Y&leived

n accor dance present | nvent Figure
signald ané tiexgenpdadon bf hshar&i@'ﬁnhairty inalicaedrembict 866y 368[ in accordance with the

recei ver 1/ ant enn 502 conbi na n 500..i
preseRinnLh 4 ANE G e eﬁ?%@ﬁfi&r@ﬁé’gm GGt Wi the band
selecti C%h&@ﬁé@l%%é@th@ Q)i AR M @Ri Vel flohDIE SetiVERY%iMls including 1%

used as the receiver 302/ antenna 312 conbination in
and s¢doad WialB9 dndi¢at i \lires 366, Fe8aeiwedlrassamrier s¢legiandnfosmation 358 to

ke S B IR B o35 GE B enREAE P BE e 302
accorl£e8 W@GhS batsalt inveatibgled in the sane selected carrier

band at the sane time, each conponent conveyi ng
different information, e.g., information correspondi ng

u@§4‘i’% {a‘#@lé’bf{ éx%%placrg%}e?er s &?&ﬂfal b v%PS(SU?xﬂe&\é 502

er en nsm ers and/ or eren ans

combﬂﬁtlsﬁ 506 impib@eitad irba@balancowilb tenireseBin vestione S]ﬂmrrdceﬁ‘mr/antenna
different sectors of a cell and/or different_ce

combipgion a@@ pl igursah may bg:p&graé the fgegiver 302/ ﬁlbtp@q:\?ﬁZ comsbmatlon in the
wT 300 F?’H@' RO fr 401 Gilstfel UAlERe i %%dﬁﬁ eRIPGRERNS, in

requency synchroni zati on
accordace iwit:hrthé Givenors chyp cardpriooess tan cempan@@sélof\mlecmved s1gna1 included in
nals.froma plurali

the sa;r%gsl% gggl\l\eg Ign %ttth‘? saine time, each component cc}/nveymg different

information, e.g., information corresponding to one of two different carrier bands transmitted by
different transmitters and/or different transmit antennas. The two signal components may

correspond to different sectors of a cell and/or different cells.

The receiver 501 of Figure 4 uses a single RF processing chain which includes a single

RF processing module (frequency synchronization module) 502. The receiver 501 is coupled to
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transmtters. The antenna 504 is coupled to the RF
processi ng nodul e 502. The RF processi ng nodul e 502

WO nipsaaes7 a sel ectable RF filter 506 and a m XBET/US2004/034226
circuit 508. The RF filter 506 nmay be inplenented as a
passband filter and servesl7as a frequency
synchroni zation circuit. The RF processi ng nodul e 502

an anteA®a SRENhicH R&divie® dowRRBHK §igfialé frEmUEplaliBRbRRtRE/cElY bake station
band sel ection controller 510. The RF filter passes

transrpigiensi Vi a8tegnafOtivmouplen tathaiRitpracesnias saadule Ag- cher R processing
o :
modupeai{{ﬁ gﬂq?% ed sggtCF‘ab %i:glztrgr IS(Zér) %%?klé&?{elﬁc eﬁl Ive J,SRF filter 506 may
be imprarhrdds aipgssbhnd filen dndgemvos mmﬁe@.(bﬁcy syrichyomization tiveuit. The RF
RF filter 506 and processed by_a m xer C|r it 50 .
procepsyag mesinlg 507 has wgéw&ﬁid%ucamr freqypacy sdgsed b t?&gis%{ ion
contréiled @f'(l) Tﬁe Rgtfmé} gé'sé’ﬁ‘e&h@eﬂ: %Iﬁﬂ Qgﬁﬁéﬁé‘l‘ﬂs \Uﬁﬁjﬂdltﬁe 0 t@Chrrier band
I nput aseb nd filter 512. The filtered output
and refjcabmttlb@t basesigma compoeantbdtsiils thersplettet camier phimal.
convertor nodul e 514, where analog to digital
conversion is performed. The resulting output digital

SiThRdceivedipabhnd Qgral diddn thalanfenhd 804 BlRpUtes (HRARIF filteN$06 and
filtering. Then an output of the digital filter 516, a

procefsed dy aghigantircaiidSeswtingiin a basepand signgli dieIrgsudéng basgband signal is

l
output f{gmttﬁ% k'Fr Sr(écegﬁﬁg ogﬁ%na aglrﬁ p Cﬂeuz EOF%] ggsrc%%%ﬁ{@'f% fé?r \/\Fﬁh ?%tered
outpu&ﬂ@ﬁll’tﬂé ba¥ebiid fll&fr 5t Dés whipgi toan A/D doanverbdrGnoduls 84 mzhere analog to

i gnal conponent 519, ori |naIIy sourced fro
dlgltake«wwc@elp PPY eEnesk %ges@terg& pitidigiked Nigpeles mpgtsm%ttal filter 516

for a ?190:3911 "Jflingﬁ Gh toh | ] m?ﬁpﬁlt% 1804 fﬂ's@ s%%@l colttfonent 517,

pr oce 518 ‘i ncl ude timng
e.g. cﬁggmdhllymnuxz:adl from abcubase 52Pion gelifeedataransi@Bier.amchpat to a digital signal

BT TC RPN T A TN L N p—

519, é?%o@rqi%aﬁiy @urodaltton?s s¥bnd RewAddtér Ba@é QEGH frf3miferds output to an
i nf orfati'on i ntended for the individual WI and not

energpdntectiiSNR detctipminegulsys36h b ﬂzgatal ganahpeesessiggmogdyle 518 includes

a tlmlﬁg ggrécilgcé)d%an?n élgod?l'ly Qg 621' q gitg \M%?B ﬁ\Ed é%ﬁéﬁ' chu%ligﬁﬁeck?&j 9%, Thus

digitalVSilshal §podebdiMé Bi5B0MEIST8 M Sapable omntyadaabaahg d»roaﬂbm hs Werl gs WT
synchroni zati on nodul e 522 in

speaﬁlmrf@mﬁpw &simﬁ@wt@@iﬂéé?retaa ilrrﬂngi% ﬁﬂ?@ﬂéélot qtﬁéf WTs.
timng synchronization nodul e 522 in OFDM enbodi nment s
may i nplenented as a synbol timng recovery circuit
usihe ginking wnchamiuitign @sdulei2 2de egdeor 62&hg syothrdeszaton of received

data bg;r%?{gggesétseéing %u lrﬁeggvéﬁﬁifogfrnbtglg (F:]%gélﬂglg pmg a\é Sy%llgars %glgﬁle[setmbodiments
are C(%('%?wnﬁl h@ ti i %fr bﬁroﬂ&qm)r?néalﬁe%@& 1ﬁ€%@)\%l§o@ﬁﬁérﬁ§ﬁ‘my be

ata mat i on, downlink traff '
implesiegted|usingi l«mbwmdkelspfqadlngheclmms f The Wnnm}(yn@htromamn module 522 in

recei ver 501 bel ongs. The signal quality detector 52
OFDYTERAIGEerSs Sy 2P EEEIEg B P TN EY et Grgisng known
technifBs. The decoder 523 includes a broadcast module 524 for decoding received broadcast
signals, e.g., beacon signals, pilot signals, etc., and a mobile specific module 525 for decoding
received downlink data/information, e.g., downlink traffic signals, intended for the specific WT

300 to which receiver 501 belongs.
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circuit 530, and/or an error estimator 532. The signa
guality detector 526 obtains a quality estinmate for
wo besabmsnel , from first base station cell/secPOr/US2004/034226
transmtter to WI 300, being used for downlink traffic
channel signaling. The qual8ty estimate i s based on
the signal energy neasurenment circuit 528 out put
(ehg s1gnht@aﬂtgadidtédoxeﬂt6nﬁah@esrﬁesygm ehdigy aRESEIYMIMAHYN€F28, a SNR
~in as nponent such as a beacon tone or is
circuip a3 @n@/%r fuhgrr@r,f@plgl)atqngB{Z héhg plganugktysqegqngr 526 obtains a quality
estlmgtg %ﬂﬂg rc]ﬁz)n%nelt lﬁ%msmlgt BASE %Hi'tlF) 5&’1%&%%% d)%lie? 'ﬂ) Wir 300 bamg used for
1on o s gn or a measur
downtifik asitficrm‘amél elrghmlmg aite qmﬁhtyeacs&nmeds dmed/omnhemgmﬂ ieaergy
s S E WA bRl b Sh SRR S SR Bk psured n
r t I
si gnal\b’é'l‘)'ngi’%ngﬁ)t s'hgl? 5\%? gée%gltl g&lte dg & lgdééd gg Fﬂee\éetn??n ngtéﬁjs}l %ﬁfl ok Signal
compbddht), thetENRisecuit mmnpwlaclb sredfusetiiancafi msd@dlsgn@henergv, and/or a

t he Fi gur i npl enent at i ond. si gnal onen
measiyPg pEeifled SR ERBR Beoheh Ay RER PR mi SRR estimator 532
Slgna$ §lalRy etBERE UEOMEMORGNSI. 8, a Gudlity 1mak&%luetdoﬂﬂe§%ndlng to the
nchroni zati on nodul e, optional broadcast deco

currers seleging carrear Pandias foarwpisigd fo Rikand seleqtionsonBellares 18 3@ be used in

r be appreciated that the el enents of
Inah?%é%%ﬁ% FC%OQE%éQI ‘processi ng nodul e 518 can be used

on a tine shared basi s where the flrst and second
S|gnal conponents are of the same ty

silyy g Beued implarenipianeseched §lé%r?8m§P@‘?Pé|PfQFG?P¢%’éﬁPOW§ as being
peﬁoﬂn&ﬁﬂf@ Sepatagn@h offe ?gg&edgn?oggﬂg éége&ﬁlotrlhm&&g sgacl%rgmzatlon

oni Zatl on an I ng e not requir
modu@ﬁe optiatad beoademt décpdentddcatdoenengy detgctibn mSN@ detection module 536.

nchronj atlon nmo 20 and br.qad
Howebo ot e B baglemrsdy O Got sud0itorsssing modute 518
can bé héz‘edfdnrasttlm§ kigad bAAWRGE e HOf {rfSe délﬁtl é‘mﬁp&%ts #E of the same
a first type, e.g., an OFDM si gnal, t he second

type, siggi@iDMorgnatsedn cesgs wéngwhd secppd alggalgwmpooﬁntas 8 beasad signal or

other ﬁéﬁ%ﬁ W er«? SP“@%?%OP}%EP Qn %rhdZ(PGI‘D c%[lg(ﬁmg %re%%? u?rng t %%nerate a quality

mdlczftd)lr Mu@ﬂﬂnﬁ%@@x@ﬁmﬁiz@ﬁ&h n@ama@ze ﬁh& bf@ﬂci&ﬁs@ﬁil&leﬁ@&& 534 may be
fective than using circuitr , re-configurabl e

omltt@d rldawwey mmawﬁ where the fies sianglLe qnénvffmﬁﬁ@néﬁ #pigngof a first

f f
e, S AT SIBGE 5o B SRESATRRS B By CFM s

seconﬁng&esged Ct]hM@uanzﬂ depanategsi gnahcandtmrinadul s fongahieting 2(nal quality

t h t dul e, 520
valucg {556 i TR LRET P BRBHTLIR P OFF Bt CHeciv than using

arcuﬂ’i égr RAdid? u?a%%l'éﬁﬂ?}swhfcﬂ c§@ﬁ@c§rﬂ%@ d"f%rhtaﬁdle Qidhals of different

enbodi nents, the sec si gnal conponent
types519 is al so

In some embodiments, e.g., CDMA embodiments, the second signal component 519 is
processed through a timing synchronization module 520. The timing synchronization module
520 in CDMA embodiments may be implemented using known de-spreading techniques. In
some embodiments, e.g., various CDMA embodiments, the second signal component 519 is also

processed through a broadcast signal decoder 534.
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processed through a broadcast signal decoder 534. The
second si gnal conponent, which may have been subjected
w0 o00sh@espt i onal processi ng descri bed above, |BCT/OP20D4/034226
to the energy detection and/ or SNR detection nodul e
536. The processed recei vel@-si gnal conmponent bei ng
eval uated by the energy detection and/or SNR detection
mthe lsecdnd Bi gial cditponenty swhidhrim$yoia e GeENVb ubivoet tﬁ&hlé Spucﬂlal processing

det ect ed beacon signal transmtted froma seco
describeg ARgHes tSéFPUtéO g‘le engrgy safesbenindiet W%életeévorba@éule 536. The

IS NR
procefRrl Ret A nett bchd SaRALG thnk Bferk: Bdketion and/or S
detectibrembduls 536 mgiyaie e.gyposuent OFDMismbodinsotsea detbetdd breatbs signal

timate i nformatjon 5

transrplﬁt&figual N cpH tréﬁ%m&? » &t é‘Etangc?quc ﬁ/ﬁi%cz%%}?\ég lﬁtéﬁgrp transmitter with

respe@-t8 the fersPRATRProk BAR stion PAAGHICPWHRE (RRSHAY t1RffirSt signal component.
beacon signal. The processed received signal conponent

Thus Geisoige embbdiateath thy quaiy estanayy indemention 547 analvdpe BNiRating the energy

ceteelfbibrERD e e acelpnsPre et b o e AR T Lhesppppjenal. The

processe8 @6@N@disighaBEBrhpddent Kirdh evabiatedit)yartie Bherg ? Ubestsit Md/or SNR
base station transmtter with respect to the first

detecden mpdeledp rrwa(sk@ egain e CRYrembedimgtse A detealied wilpssignal

transrégtgffffoﬁg%\ﬁsc ?Sﬁ%ﬁgﬁgg} an agggerggﬁgﬁraécttg@&asggﬂgﬁﬁna transrmtter with

respewhb che fﬁ:x@ﬂcdblésedl@& tasestagion tmuaimttbywbﬁ:hltrmtmlti tte fast si gnal component.

ential downlink channel n the se
The cBeiey Felsetiof TUENR S EOP PSR EI8 BFTeqHes MoTggijon which can be
used &Y & ‘313 Z{ﬁ%’sﬂﬂaﬁecfmt %g?téﬁ?a@ REw il SN anfQPRANEALhOEIBEd cell/sector

eval the sig quality estimate infornmation
base $@ibn tfinemieon @nd VD 300 edrrdsporbing trethe sécontaigoal component being

si gnal .ener nmeasur ene neasur enent. mhich .
evalufied it HREET A Gre P CaT B G- s s gorisa Aty B e is based
on tht%igﬁdl eMerg$ mdXBiBme it BTaHBINTO heashifernént vaiveds d&ftndtfont dFletected

sel éction controller 510 for use in making band
mgnah@e@t i SSgnad guility gpismate ugform#tmn 5d|ietarivarled é¢ thecrand iselegtion
contr alﬂea SEQE ond i ﬁ;gglﬁlg%nc? ?eggcglé)ggcagﬁg? %dgh " gecfecttl?lg bel v!;e%h first and
seconﬂrm@déﬂﬁs'rﬁaﬁds ¢dieespalingytodRd Bt btdseaomd wmlﬁiﬁnd&é@etmwhy
nmodul e 536 is sinpler in conputational conplexity,

e.g., either in nunber of gates or in executable

[ [

o SR Ry tcleflll Aiof sADB! SRR URE LS hodule 536 i
simplboingxempluameniilh:enqﬂmdmyt 8.g esﬂtfnemm pumbdraxf gates onin executable

corre ond| t.0 th second s onent

n
instru s Uy & Bt il PREC BT ylE $1enLIhe Bt bl eSaus in many
cases at%%enélﬂtec;(ﬁé Sal i) B4tEn AL GRS oh %oH@s%@ndlv\% t& 3 se€ond signal

ed to ecodlng of broadcast data ich is usually
compengit éiris hot rheessaley tt> ldacromm teeeisprbeighal comapaend andt m qabes where

e of  codi ed e_case f nobi
ot B Chan e RGO AR B T i B B PR fgasier o
decodehﬁarbﬁlagﬁ&ﬂﬁhfﬁaiaﬁa MR t6 Ithd t§p©bt @Nlity Wee toinpPared to the case of mobile
specific data and/or the power transmission level of the broadcast data which is often higher than
the power transmission level of mobile specific data since the broadcast signal is intended to

reach multiple mobile devices.
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t he power transm ssion |level of nobile specific data

since the broadcast signal is intended to reach
waondosiiples7 nobi | e devi ces. The signal conponent PaEIUS1094/034226

i nformati on (533, 537) forwarded fromthe digital

si gnal processing nodul e 808 and the energy detection

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

byrheR nQpJUilnlﬁ)%E uaBty 16%%9&1{ €933549)) FerwindR &R itsd &lgﬁal signal

concernln% the settings of the carrier frequency ban
processingmodele d 1 Byngrrhemnerza slstegiomprilioeSNR Zetegtion mogple 36,
respe%uve Syéasnlﬁjs Eigy?he @aﬁggglﬁéﬁéﬁ ogltr%ﬁ%lf)l‘? té?)lr?nanlr(u%n@e%:lg IEI% ﬁ&&%{‘“ ng the

settm@@@t&h@ﬁhﬂdt fredifesicy bl to e ekaby RP brocesdmgioduld 502, @g., which band
pread spectrumreceiver whi ch processes a spread

and tl‘sHﬁeI&SP Siaien SATHT, tra@srglttecemulsr?e/selﬁctejtfsmreq%vee Aevelni
comnfilip nts, the optional timng synchronization
noé%ﬁeﬂgzo corresponding to the second conponent is
not used In sone OFDM enbodi nents, the broadcast

nal er 53 be e i n other
AR ERDSSITERR. e CHRAE S0 g dble dar A 3G G ver which
proceskee%ﬁre@@ thelcfufSigda® Q. A @Mmmwm k6mk FTAGABbdiments,
signal conponent is a ignal, the timng
the ogipnahtiroinigssn¢hopnipasthnl remm@SZ%cqméﬂondmg 'IOethQ peeond component is not

e SRR A R IRE e e 24 B BBy

other OFIINIQehHodi rhkngd, ttisd br&h@ﬁéﬂ sigfaDE&DaEMBATD dblﬂ Iﬁieﬁécﬁand i9@mitted. In
ener gy det ecti on/ SNR det ecti on nmodul e 536, and the

embogupaniswhese theoyscenshiigrsl Femperent s YA sigoalothe timing synchronization
V.
modu‘iéqflo 1@(1 eQiuévhﬂ%: mhgc}ﬁg ngl %&?%u@%&%grﬁﬁggotbbg used.
coupled to other receiver conponents e g br oadcast

SRk BT i e gl M I L B Ay sen

proce%{f%ﬁxoﬁﬁl@ BB Re Qlflerg Get¥ri AN 'd@tckﬁ& anH@lEfSQG ean%QKe band selection

coupl es recefver 501 to bus 312. Decoded
contraltenall § mla bus &0 iovercibinh gie wirignatlsmanty nhve/ lo@m}@yg@daxa and
i nterfac nor e ternal devi

inforigih- 45 ooheRPEBP Sy aliaPr TBUREY RO BB &SR Bpgpents. e -

broadb§st %gnhﬂ dedSder 3Bit OMdRPGinMAE gyrfcﬂrcﬁﬁ(z&h@h ﬂe@iﬂeﬁﬂml&fﬁécel ver 501
i ment of the invention usi ng the Slque RF

may mmwsgatﬁ yithrodhdr slements afdhe B\@bmﬁ vigiliQuingeripce $(p which couples
rece1ver$ %‘3%0 ?r}% ({ledocp wﬂ‘ilhcﬁk%r%}ﬂc &%m@lr ?gaﬁ%% léegtg&neyed via

attac can Serve as
interfh&@ 5’07[16.@., $o and @thraktemul devices sack as\k dgplag and/or other WT
connection, to the network. The network attachnent
compgpgits 601, 607 can be in the sane cell, different
cells, and even within the sane sector of a cel
dependi ng
Figure 5 is an illustration 600 used to explain an exemplary embodiment of the invention

using the single RF processing module receiver 500 of Figure 4. Two network attachment
points 101, 607 are shown. Each network attachment point can serve as a wireless terminal's
attachment point, via a wireless connection, to the network. The network attachment points 601,
607 can be in the same cell, different cells, and even within the same sector of a cell depending
on the embodiment. Each of the network attachment points 601, 602 use a different frequency
band for communicating user data. Network attachment point module 1 601 includes a first BS

transmitter 602 and a first BS sector receiver 603. The second network attachment point module
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on the enbodi ment. Each of the network attachnent
poi nts 601, 602 use a different frequency band for
W@ oousoiesat i Ng user data. Network attachnment ppETIUS2004/034226
nodul e 1 601 includes a first BS transmtter 602 and a
first BS sector receiver 3. The second network
attachnment poi nt nodul e607 i ncludes a second base
607 ifdlddels QResEAEe §thtddiSdEciot BtnHhifteB6UH whdGiorRSHAtgBS Btor receiver
sector receiver 605. Use of first and second
605. transmitters 602, 604, corresponding to different
n . .
a?s\g&)‘i‘ @)r(%%{i‘%&%ﬁ@ Eraﬁﬁﬁmﬁgﬁ 60?"h$ed ??ﬁf’%stﬁ?rrldgﬁ g ?h{ {h?tg?eng Béét%rk
attacmﬁa"nt psInaN dz$ll how Be dtarribAd afing ¥eapéample echsebdierathd firkteransmitter
econd transmtter 602 corrﬁsgggg% to Sector B.of

602 C@S(%WBP%?S‘? Sestor Mefoexemplary set! i 612: seqqigl trangmitter 602 corresponds
to Seétf) %%{érﬁé\gr & Yl’rlemfra?szﬁ‘t‘?é@ 602180y q{entgansﬁntﬁné downlink signals

nary t c channel signals, e.g., user
incluabpg ieomadridinapy trafficshgmel sgnand. gns&codatglognahaily ﬂﬂv@ signals, and

transmtters 602, 6 se dif nt ant
beacqlBiRed "ESHAMALEE e POLEE Bo¢ OIS HUERTHS Mg A7 Y4 different
sectorfsrd? ReIRA g S 8nk Front ERRSEELbE ﬁﬁnshﬂﬁélﬂﬂ@iﬁd&rﬁﬁlﬂ&ry)’&gnalmg, e.g.,
ignaling, e.g., assignnent signals, optionally pilo

aSSlgrsmgﬁaig@alSafpmvooall)oplﬂm@rﬁllalSyanﬁé@mogalbhlzﬂagorl Sendle.on g
desi gna%sci &%Er fger%l%ﬂé)l l%{ndfa% %Efcr&%%h%%ﬁqn 3hd oPr%grc é? > 'rtlge,n&hg‘r two, carrier

frequ&ﬁiydﬁndlﬁ@jéd fima aelk: E‘BS sedBS /& @@hamitir Gwmaﬁnﬁﬁseb\wi@ﬁk s1gnals 606
) transmts downlink signals 606 including .,.secto
including sl seﬁwrﬁ%ﬁvrrrl@kérag Hasignalssegtar AAS%[&%IP@MWIS optionally sector

A pllc?t' %@‘SQHCP&I& Ql%ﬁllﬁ}y seRfRf WOBealol klgﬁéls ﬁ{t&Q‘?rle r g‘yaﬁd 618 with carrier

dctor A beacon signal's i nto a equency
frequhﬁ:lycfo 624 smtbhAcbaao‘dnSIgnfafséﬁlSemD)a frddjue ey, bamd @20 with carrier frequency

| s 608 f
Fi 626, 404 IO BB SPTAP OBD0 & HHUTED SRR L HEB ] fignueney T2 628.

BS se%Q H t%n%nﬁ‘ttérr@q%ﬁ%lt@@é\ﬂnlﬁﬁc%lg’ﬂaisrblQelﬁélh@ihg,fé gqg&&ﬁm downlink
BS sector B transnmitter 604 transnits downli nk

trafflcsm.mveu éecaaQB japsignnognt glgnéngOPUOselbt gpctoB Bopilat Isignklst angf drjqptionally

S| t.or assi gn nals tion
sectol AP RN odToga S D aro Y BRen i SRRy G bs.BS sector B
transrﬁﬁt%@ 804 8ls@ rahsmitsHebtof B%H&ﬁﬁé{ %Mhﬂtcﬁﬁquéhéﬁbmfd ligewith carrier
ency f2 628,. BS sector transmtter 604 also

u
frequmca?f A4, and seaterB Beasen signals6gh ante freavency bard 63 yith samier
carrier frequency fo 624, and sector B beacon
frequg 3%@1616 into frequency band 620 with carrier
frequency f i 626. Assune that a receiver 630 e.g.,

an exenpl ary enbodi ment of receiver 500 of ure ,
i Asumedhata recswer as0, fergewe%wlpgah gMBeE MmNt 1¥§rY00 of Figure 4,

is tunga UG qg@gc%r baﬁa%lg QG fier Frful ?% gE6 T%‘)re@élgé}%% receives
nponent s 4, the first signal conmponent
two si gmal eoaipoperts 32, Gﬁrtdthneﬁr;t ssgnghmmmema@@ gmlmlmg €. g ordmary
s1gna§%£trzllg§|1 gl}in ritléfgtgﬁf I%Eq?lm gnal%na%/ or bggcaocr:los?gn%ls ron|1 e sec{'n T A ansmitter
602 is processed by the digital signal processing module 518, while the second signal
component 634, e.g., the beacon signal from the sector B transmitter 604 is processed by the
energy detection / SNR detection module 536. From first component 632 and using digital
signal processing module 518, receiver 630 determines a quality estimate of the downlink traffic

channel between BS sector A transmitter to receiver 630 using carrier frequency fy 624 and

frequency band 618. From second component 634 and using energy detection / SNR detection



10

15

20

25

30

602 is processed by the digital signal processing
nmodul e 518, while the second signal conponent 634,
wWe2@5/10966e beacon signal fromthe sector B trapsnis1084/034226

604 is processed by the energy detection / SNR

detecti on nodul e 536. Frof2first conponent 632 and

using digital signal processing nodule 518, receiver
modufe3B 60 ficeivEE GBtBdelereiimdsi o JhafiSt dstiBiat ¢ffa foiéntdPuMdrhatk downlink traffic

traffic channel bet ween BS sector A transmtter to
channebbasvoesy B8 3ectorB ignemitter @4 andagerdvrnp3pusingsagiey frequency f; 628

d 618. From second conponent 634 and

andﬁ%éﬁ%%§§%§%§§fdetection / SNR det ecti onnodul e 536,

recei ver 630 determnes a quality estimte of a

potential alternate downljnk traffic channel between
Bdn seiae eMbedimenisiithe iByverdion. BERAOT HgRely 812y §8hde uietgand other

downfifik Ei%ﬁzﬂ% gr{él? G ?E&Yve%l?atnﬁ é&oc@&‘éd frsasinaRe¥c Mt cRishs. FBr example,

sonme”e ments o I nvention, beacon signals may

 each seotor bw/ousaHrarsndttarttiresmdosarhé deovsligragmlyeye. esignment signals,

e e s RA RSB 3E b 5, PBPS aD! SE TR FLBERS band e by
that tlah &%t fo? ofNERy deWnlihi krafFicORahifel si@nfling ARSI WRRits some
~signals, sectoi/cell base station identification _
additighg)dlavalink pighals, eug-| ssetosiceth hiss stationtdeatificatipnenignalh andfor pilot
. use th transi I r i.nary. ' i.C
sl e AT b G O B A S il e o
their st@waly ddividingnadffic signging. SEetiensmikion haeelifférait fasuency bands may
identification signals, and/or pilot signals, int?_ )
occurdy periqdimintery dg iy samerpons Hbldtﬁﬁtl%’( Reysmail gnount of time relative to
| t bdit itb &Ik jjnary
v ARt ARFTRGSFL Lo A SRR 88 Bl g
different frequency bands may occur at periodic

intervals and may correspond.in_quration to a small .

dbEE st TEICRF sBan geaciet st AEHiel b Brcoiippa pih the
inventih, Qs fABd 8LEAOrefulndY b4, bilt@edei 8 ABwhlifK _si‘gﬁilrc%ﬁg@ﬁ&ﬁs from

A'r'ecei ver, such as singie RF chain receiver 500 of -
multiple gell endfor seatca ¢ransdidtatsevihich ransmit inty thetfregnendydandndbe receiver

e R S B RS T o O reucnc
band, th@siApdsite kignihEl0ding TR HhE séddh@ coMmPoidneofiemay okiffietent
The recei ver receives and processes a conposite

transmitigrral Informatiemeands geaemiegfgam e fistandrsecengdragnal components that can,
fr od. ot h i, h : . et
R L T R
bandsd, Bidhrirgjuenuy lad cogegondingted diffeoent isipgmaf donsionamtd  second
signal conmponents that can, and is, used to ascertain
quality indication informtion concerning two

alrh §hé B‘%ﬁi}fﬁ af éﬁﬁﬂgﬁgﬁw&thgg&ﬁl i’Fe%ng%ﬂfqyivMMultinpéexed)

corresponding to erent signal conponent. In one
embogandnt,cabeacoresi gmg) lisimypl GRONE] & 4 tedegionk high pojuenad pignal that is

D vi.si on Ml t ?pl Iexed%lP eqr}godi ment. a beacon si gﬁng{ | Snes. When a
S e e B e S R R R T
beacdnSsignal is transmitted in the exemplary OFDM embodiment, most of the transmission
power is concentrated on one or a small number of tones, which comprise the beacon signal. In
some embodiments, the first signal component 632 includes a beacon signal component,
corresponding to a first transmitter while the second signal component includes a beacon signal
corresponding to a second, e.g., different transmitter which will normally correspond to a

different sector and/or cell. In one such embodiment, the carrier selection is based upon
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transmtted as a narrow signal in ternms of frequency,
e.g., using a single or a few tones. Wen a beacon
wer@sabess transmtted in the exenplary OFDM  PCT/US2004/034226
enbodi nent, nost of the transm ssion power is
concentrated on one or a $3all nunber of tones, which
conprise the beacon signal. In sone enbodi nents, the
evaludtionSdf t6d 88aabn §igNNONENEonfeMmbodiherts shabdeas signsls gftﬂiarrow in
conmponent, correspondlg% to a first transmtter whi

frequeniey vaddisRmparegriatheckand oh diee pasthand flisr. & Beh msst Yi2Emha frequency
0 a second, e.qg., different transmtter

\mdm&ﬁﬁ%ﬁ&§§ﬁﬁhﬁgfﬁally correspond to a different sector

and/or cell. In one such enbodi nent, the carrier

sel ection is. pased oneval uat, o of the beaco

s Ry Acpordange, wit RSB ITYERH, Thesbngessrond Sl sompenents may be

transiliged Qth rs‘arflé ﬁfﬂée@g){ oWldfttdiefi FRRBER W tHiR ‘ﬂﬁetlﬁﬁh%nﬂil sé1B&ed band.

passband filter, e.g., at nost 1/20 the frequency
Alterngitaly [thofirst hed greosbsigtalicompenents wndwctmam@ andtrpced vasl sequentlally

I T R T T T—

systerlfin 8édofdihetvith ROpIesEst B endidri M glﬁlﬁfﬁ Jﬂ‘rﬁéﬁ thy csﬁbﬁﬁheﬂi of Figures
band. Alternately, the first and secon na

6A anddR SARFTRBOTEHAIHA sfapatPLnivhete dheepmmupisationg System is initialized, e.g.,
base s?aql%%3 glte r?i tYa’hzg# grlr{:[ I%OPllé Rodds tcuL cf or? 08 érlcl 16’1'?‘&1"0‘3@&@ $rom step
an exe d operating a connun cati o
702usmspemnjn accordance W th the present invention.
Figure 6 conprises the conbination of Figures 6A and
GB Operation starts in step 702, where the
QIOUP 762 DRhARY $tafiFh trindnRitctd, Whﬁéﬁ%mﬁ’llg tran§AR€in a first frequency
statl ns are reinitialized and nobile nodes are
band, pooerateld mtrar@mtraaﬁmsomgmloomedsem irosnid fies freqrﬁ_?emca bgnd pOperation

704. |In e stati W0 transm t
proceggh o SeP BT §iob 7o Sep 18 sFaPL LS L BEN B ey, whien
primakify @RRNAEEH alSodntl FRGEdcyDahdli§ bp&rh@dad rERMAORYN pekiddically, a
sald first frequency band. Operation proceeds from
secondtsignalz@vnpopesitia saifdast fraquencypande In ger @%b saidfisibase station
ation t st §
tranmgli CLISSPFIA gﬂ r%rangrﬁlatl,ned Ps%ggcélpgaﬂé % L%( ltll% &g géctofld lfx@qfi‘ency band,
whicHois Idi fte gk dny the&u@ﬁ@ﬂﬂﬁn@i ol 16 sorpe met)dmrensatrﬂ séd:dnﬁtfrequency
frequency band. In step 708, said first base statio

band isicopmpigtely optside tbtf)gfséfréauqn@y i’?%fh Jrfyile in @tl@r embodiments tHere may be a
| I C r

I T e e L

transrsimeamhtthe déqoad tspsrhitter sredoxmobdfmeiaﬁﬁﬁnwetxamobfrtbe same cell; the first

sgna RRGIOTE RS HPRRTHES EHES & Mg isEn SO R P spRnding to a frst

sectoxt ol“esafd' dafife c@ﬂdarﬁiGcEQ Stohd SYHARGYPRARHSs trAldnf@EEusing a second antenna
nbodi nents, the first transmtter and the second

or antbmamecmcnt@prrasp@nﬂmgao edeqonddccft@tecvfemd S@m@tcélrls Irmortlmembodlments

; the n
the f"iﬁg{m?fbmﬂ tgriand dhesep %’Pfirtéarg% @?{tae?] atg? enrr%Irf] e (E) ?‘%}gss pIBrS] 'y
emboti@neht,f theFirst signal component is transmitted using a first antenna or antenna element
corresponding to a first cell, and the second signal component is transmitted using a second
antenna or antenna element corresponding to a second cell. Operation proceeds from step 708 to

step 710.



10

15

20

25

30

sector of said sane cell; and the second signa
conponent is transmtted using a second antenna or
wa@niosnomssEl enment corresponding to a second secPOT/UST004/034226
said same cell. In sone enbodi nents, the first
transmitter and the secone4ransnmitter are |located in
different cells. In such an enbodi nent, the first
SiIgB@p 7¢O, PADBIN ndde 'stréceneid dpeeatediongcavd a sighaldndleding the first
or antenna el enent correspondlng to a first cell, and .
compppgit aad Bisdeaqngrignak enmRATERt In $ome spbRinents, the signal is received over
r
@ e S e A P Y O L e B STt 4 RSO 2 R poiots in
time. 7h@omna eatbegintehls, the firstindesccmdesignat emepanentsiase wpeived eicthe same
to recg si gnal incl udi he first conponent and
time, ¢1ge o8 SL AN GHERCI PioAR I i} fredusgy Bibdi nent s, ¢ he
signal is received over a period of tinme and the first
and second signal conponents are received at different
pdihan ¢n $tep 712, passbasfbﬁherenb@ldumm&slod@ heeceivies ts apatited to pass said

first apﬁ %gc%%gsggnn]acorppd) ?tgfsgtcf flrfs{ fe éjq,\uj%{lw (hontlyhone{ats {ng within a
selecttd BRG@IMCY bBANAThelhi8Eband f%ﬁﬂj&%lglﬁil@@ﬁﬁb@ﬂﬁ firkt fefuehdy band. In
said nobile node's receiver Is operated to pass sald

some embedimanes, §&o GA @@wa@gﬁ% Aeheradn thefjrgt qndrssgondfgequency
c
comp G50 bR ATPRASHAS Dl AP SRR in ruency
widthawirgpackel tb hige Widtisof aieprsetany fimn,d: gja mm/%nb@ﬂeqmntﬁ width of the
e.%u an OFDM enbodi nent mher the flrs% and se
passbd{itimd) SeBRBEAEHMENS: BhETEIBR | &yt gRdpeson fiBdpncy angipre at least
1M}ﬁq9%&hsehg§aésbm@a%§§ padsBaPIEOWanh B MITEAHERAY, W dt h
conpared t6 the wdth of said passband filter, e.g.,
at nost 1/ 20 the frequency wi dth of the passband

RRMIN 0 R TOM L R S —

to per@&%rqp and sfgh!iltrﬁéasﬂéﬁqeﬁt MRS AR sigRSITo h‘]})@ﬂerﬁ t&@@ndrite a first signal
th. Operation proceeds fromstep 712 to step 71

quahtlynn@czépr Austepsdiesaisbmiobde nestteis pEeraisd taperdormoa proend ﬁlﬂﬂal
meas%rlslr[p%%tncznln i sean(;c‘?]l ég ngﬁlli)?ﬁ) fa e%er'at 3 Eec%h@??hal quality indicator.

Operelti’ﬁ)ﬂlm‘:@de@ds frd)ﬂﬁ s&peT1 644 6tep a8 dlﬁmbp VB i@ obige mﬂenabpedated to select
perform a second signal neasurenent on said second
betwe§n g’ﬂﬁﬂaUE& HpHA dingt fteeu@@ef&aaé andythe seeand fesayenay Ryndpesogiated with

said s é}g{dtf?éﬁgé?cgg%mhérﬁ%s R 91%.‘? %g b4 8 anscttaﬁe sg&)ﬁdgg?lgt&?@dlcators.

t he no e IS operate
Operg®ngtdcebéd fremrstappHiB8ad steg 720. t he fir st frequency band
and the second frequency band associated with said
second frequency conponent as a function of said first

ang s$Re endodinhtst el ré&mag QES 71(ﬂfﬁ{eﬁhg QRp AN OCAROReds1RMents steps
step 718 to step 720. In Sone enbodi nents, the

714, Hiécae wipagted metiplé Omes, dndéhd sedeceing petpegn sai (ﬂlrst and second frequency
b rrea%urﬁ%ents ste

ands of step is performe Sfter the second quality indicator exceeds said first quality
indicator for a predetermined interval, e.g., a time interval of predetermined duration or a fixed
number of signal measurements. This is done to prevent switching of bands in response to a

short term or transient change in conditions.

In some embodiments, the selecting is based upon a predetermined threshold. For

example, the selecting can include: selecting the frequency band corresponding to the lower
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714, 716 are repeated multiple tinmes, and the

sel ecting between said first and second frequency
whandaows7 step 718 is perforned after the secopdr/usS2004/034226

qual ity indicator exceeds said first quality indicator

for a predeternmined interv®, e.g., a tinme interval of

predeterm ned duration or a fixed nunber of signa

signalRAKHS @B W Een theifstiadd dedad signal @aEnt vawdstbolt egeed sa1d
bands in respgnse to a short termor transi ent chang

predefemgisadhreshod forlarprwr@@%idaieﬁ@m £hus, pben @P@cﬂegr}%cwpmm
mdlceggﬁe AR c@ncﬁ{l&% grlmv alifyf h%] er goWer, %ﬁg‘rﬁtﬁ belddfected

|ng can 1 ncf ectln e frequenc
freeingahe kighansiwey bhmd tohe dsed\by snghaimopile. i ty val ue when
the first and second signal quality values both exceed
said predeterm ned threshold for a predeterm ned

| RERENGH ma?%lvé"ﬁ%%ﬂﬁ@ﬁ% f?éqﬁ@@y H‘aﬁHB@H@d’ﬂwbﬁdlhE% ftHgher signal
satistfactory conditions, | ower quality, e.

quality ke yeneng obsaid fmm;an@ eeoged ekgnelcquah@e\rahg;stmbelhwgh@rpredeterrmned

b ot her ec y
vestBRY BB Setebing g YERE oo AREh AGhaRAliLGy Bl b ek R an alo
invol¥dRIdetiag e s‘ét&maﬂrecﬂlﬁﬁdy Ba‘(ld\v&{eﬂ%aitﬂ‘fﬁ@t 1 ghialf@ivelut ideGtases over

and second signal quality values is bel ow said
time gndesgisk sepondreanal BpdEn yplye tneeraseyovsefimerandg differepes inghe first and

[

econ TS OB T i S SR SR gvard e
transtidtietlof the Sécond gizakl @uddontyt andlavey dedt teSest covgonentiansmitter.

and said second signal quality val ue increases over

time and a difference in the first and second quality

v [ t

{4455 PROOBRRIE B8 P ORI A g (209 0

prov1d;aabtorm|e sobiahodeoego mesrt saahstleniay Mimotion changing mtresponse to

. nt.transmtte
inforrG g BaP R e I e R arotaa Ry e T ghapge may be
impletfeRiRH ak @ R il tR6hdI@ qhd1Ry ORI ByesatP&actiBn GhodultSBlselect a
said selecting function changing in response to
frequéneydendt i on i ndicating a change in the QoS to be
provided to said user. This change nmay be i npl enented
as a change in a threshold quality used by said
S &h esrhé emMbodigiehs, the selebwrad step isndqnainyflkanthunidcatisnspstem loading
enbodi nents, the selectln? step is.a function of

and thegheHhed Sxthen rompases fq ek daEPe1 ViR e HoRm e Reh gAtion.
mfonﬁﬁm?lrl'nél%&l\tm c%ﬂpﬁdrﬁ‘ca@lggée c)gs?‘eﬁ:r?lo\éﬂ ang nfbdifyl AT PseRREifg function

I nformation 1 n t1ve of “conmmuni cat’ ons
in resptyrs;é exmm oalitiafign énal cinamge frycongmssicatieedystetn logdihgnEor example, in the

in response to. an .indi gatlon

case Wi TGRS SIS s BEGe OB BRI SY bed e sestion may

alter mgirgﬁt Gseliif BleQRR & MitRinARINGE tc?eatke@éﬁbnlgélepl@fer@w@ ifé1Sthe second
fredquency band, the selection nay alter a wei ght used

ﬁequmnwﬁhedselectlon determination to create a stronger
preference for the second

In step 720, operation is directed based upon whether the first frequency band is selected
or the second frequency band is selected. If the first frequency band is selected, then operation
proceeds via connecting node A 722 to step 704; however, if the second frequency band is

selected, then operation proceeds to step 724.
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frequency band. In step 720, operation is directed
based upon whether the first frequency band is

weedosabws? or t he second frequency band i s sel eptBUS2004/034226
the first frequency band is selected, then operation
proceeds via connecting nedfe A 722 to step 704;
however, if the second frequency band is sel ected,

t heBeppes ahé paksPirnRACERd $s donudllePro/pids $4id Sdcend Badd inbtead of said first
passband filter is controlled to pass said second band

band, eré%n pocecsls drom step 7Rhrig COtREHAE NedE Bride &28sP F2dm

step 724 via connecting node B 726 to step 728. In

step 728, the second base station transmtter, which

pidn sep (72§, the savend baseistatioh érasgsivted whietgpemanylylieandmits in the second

erated to transmt a third signal conpone n said
frequ%rg; H‘? 159D t)Q ARSIt 2 tlegggBal%glpop%n?? Fq.lg 1sec6)agzrequency band.
In ste?t@(t) | RO fitsh BRRBdtioR traRSmAtel BE & fhild@aSe Sh@bd @hsmitter, which primarily
ransmtter, which primarily transmts in the first

transthiteigube st lfxaqu@bnns bepkis apertaddo transmitiatfourth s:gmztl lgomipgreat in said

seconfRBEES g B0 SRS SERIFAOR b FRadit s sigmr

said firbiORuendy taatl AT 65 V34, HROmMEBitd/ndtRRGecdiver 3¢ Sferatdd to febéve a signal
nobi |l e node's receiver is operated to receive a sjigna

includipg thgdhingysignad conipeacns japd e fewmip sigaaltcormmpaneie OpsIatioR proceeds form

step 7%4%] %gg%rp Rlns(?%}:; 736%%[1 %é%slg %élgérglg ﬂ%’ 1'?8[? {Q r‘?&d?Qs gﬁeg‘a&ﬁ) to pass the

third ﬁmbﬂohﬂh sigelal dompmemabadg twathprashe sedvadtffeiquencyrtdnd ol stép 738, the

ghal conponents being within the second frequency
mObl]ﬁélﬁée 1§ qpega[teéiptomg‘on{l gdhigg signal rqaf@alge{ngnt()cgbsra.&{ disignal component to

generBE/a i 5”51 ndiRjubf: tfih@i@ﬁbr. nﬁgs‘f’ég'gmgﬂfe R8bifRHAe 4% eﬁjated to perform a

si gna nponent’ to gener rd signal quality
fourth sighat ataasuremnntsmeqaidmmrth stzealnminposemdd genegate pepuartlesigna quality

erforma fourtE su e t on said fourth
indicdii, GReT B ROTGURe AL E SPrddr ¢ st gnal | qual ity
|nd|cator. Operation proceeds fromstep 740 to step
742. In step 742, the nobile node is operated to
séh elep 782t the mobip apds is @geﬂat@dtt% sclegtbgtween @feranag irbdadirst frequency

band ?\Hﬂ%qe?agﬁl%gp q%aﬁegoqcﬂfe ecﬁl%gc%g guast%#%écﬁpgéﬁ q?ngdqﬁlrc?and fourth signal

qualityi6li€ab8! DpefAioh ptdcebdsiera eRYT4L tOBes Tep 742 to step
44. |In step 744, operation proceeds based upon

whet her the first or the second frequency band is

S§h gt%{) %Q4 cJ erdtidf pRcd %9&%21]‘5&?18&{)?{\913{&:&@&@96 fisst SEhE %E&qg fre&uency

oper ati rocee s fromstep 744 via connecting no
band Msaletxads l[fetpe &dnd Feymney band 1stsbkect§edrqieraftmeqmmee§is framdtep 744 via

IS t hen ation proceeds from step t
connesfa odzel Tt Hok Red pHOYBNRRI H1e 1Sk FaHebEDARIN? Fcisdhen
operahén ?%E&Qlff&ﬁj stef 7B8EPst§ T 4b, WHesd thé b@é@HﬁiMth@ﬁ the mobile node is

ead of sald second frequency band. Operation
contrqdiadaeedss shiddims sfregueReyebanidanstendrd shidrsgcanddeeque@Pband. Operation

procegésefcr)orz cgﬁe’p 746 via connecting node A 722 to step 704.

Figures 7-12 are used to illustrate exemplary signals and band selection by an exemplary

wireless terminal receiver in accordance with the present invention.

Figure 7 shows a portion of an exemplary wireless communications system 800,

supporting multiple carriers and spread spectrum OFDM signaling, implemented in accordance
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Figures 7-12 are used to illustrate exenplary signals
and band sel ection by an exenplary wireless term na
WO emeilvss7 | N accordance with the present i nvent@DOS2004/034226
Figure 7 shows a portion of an exenplary wreless
conmuni cati ons system 800;27supporting nmultiple
carriers and spread spectrum OFDM si gnal i ng,
with theprefem M edtion Sieeat sENmenbé bn txEnmagseitodimsr f sgiem 100 of
~ System 800 may be_ an_ exenpl ary enbodi nent of s¥ stem
Figurq ¢ Fgurey figludes a phyrality of ?xm@mydagltlaseﬁﬁoa eells, g5l 802, cell 2 304,
e I I
cell 3%6?{@%%%%1%&% 03 §?(f3 r?%gézelnﬁsao\zﬁglg% O%Ql?a (r: g%lg rg(t)lga g&é station (BS),
(BS1 808,88 3$5810c BS<Y &), mspeatifaly. BSH&08e 860, eSﬂiZomay BSExeniBsty

embog s PH I aER gy Lirdteh Hbne L S esee souples (oeppi i a network

and céupldd'® JARE nBbrk §d8es BliZne MiEn&GOUR hﬁ:%x%ﬁ@ﬂr? Sﬁlbﬁdri]l?neﬂt each cell

netvvork and coupled to other network nodes and
802, 304t &Qﬁwmt:ludemthmeseetfoeaﬁﬁ &, ﬁ)e Kobdi Mnnclu@@cshct@em 81gpsector B 816,

and S‘?Cg%‘]%ggg g%lg%gﬁgs cg s s%c o or%&@ %’% r E 82 )%nec ec oré %2 Cell 3 806

includeg lséctar 8846, sa6tot BQ&SSQQI REtoA B0, Eigi-‘ré 0 ralgd iBAddesadexemplary WT
sector C 824. Cell 3 806 incl udes sector A 826, sector

801, impéereenteghia aseqrdaiceviginie prssgiraventians VT 8] e dean exemplary
emboﬁfrﬁgég;g h : nven&%ﬁuﬂe %%%{Hlﬁg\’ge SQﬁggl)ﬁ(lgéarﬂf)ganolf BredcRfhent is the
sectomrﬂiurmrlmt@fof\ﬂs B808.oThdMJUBMH i3 m(ﬁxmmlv\arcyBB\D BO1dssndicated by

current point of attachnent is the sector 3 818
arrow§03nsnitter of BS 1 808. The WI 801 is noving toward

BS 2 810 as indicated by arrow 803. Figure 8 is

exanpl e of an exenplary wreless term nal receiver

OFiguwn B émmnﬁih@oﬁ:menuﬂarm wiglB8s tempirahactiodr PGl /antenna 902

oSS T et B U 2 .y e
combH286n 860 bEighREMYUE be 351%/ asY ROERerI2/ GBI A @Mbifation in the

the WI 300 of Fl’gure or the WI 801 of Figure 7.
WT 308 o€ Figare @ollthp WSOl of Exgush’ eReeepyea P01 distrdicran exemnplary

emboé{?xgeglé\égg }“ﬁcjz 1ve gcc%%‘ﬁge Wi tB tﬁ\ef 1H€edtf?>\llefi]15{ cga% Spr&gs%% m%‘?tﬂ)le

conponen eceive

compbﬁ@kmebﬂvédﬁﬁ ged il sdelden tf&dsaﬁlarsélleelred o adids bﬁﬁi} Bach component
nponent conveying different infornmation,
convayTER HEInbMICTBY Bz, (Foh diNFRITHHPR EPTETFPORHRE ditferep caier bands

transrﬁtlgﬁ %p;dﬁf‘f&gntqyangxh]‘tf ﬁﬂ%o i Ry t}af‘l}oﬁxgl AR B It"lgfn%rg

t antennas ure ment 1s wel
embodimdne ¢ weibsusted mHeresbcgn aignalmmpmmemts aroengoumnicai¢d adingithe same
usi ng the same t nql ogy, e.g., same type of
teCh“ﬂ]B&leea%tWe PR ’@8@‘1‘ Qté‘g‘yQOl of Figure 8 uses a single
RF processing chain which includes a single RF
processing nodul e (frequency synchronization nodul e)
9(The radeiver 8@k pf/BigusBluses agimgls BH prasessing chain which includes a single

RF processing module (frequency synchronization module) 902. The receiver 901 is coupled to
an antenna 904 which receives downlink signals from a plurality of sector/cell base station
transmitters. The antenna 904 is coupled to the RF processing module 902. The RF processing
module 902 includes a controllable RF filter 906 and a mixer circuit 908. The RF filter 906 may
be implemented as a passband filter and serves as a frequency synchronization circuit. The RF

processing module 902 has been tuned to a carrier frequency selected by a band selection
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an antenna 904 which receives downlink signals froma
plurality of sector/cell base station transmtters.
wdbmsaotesnna 904 i s coupled to the RF processi PQI/IBDOL/E34226
902. The RF processing nodul e 902 includes a
controllable RF filter 90@8nd a m xer circuit 908.
The RF filter 906 may be inplenented as a passband
contrdlick D80, TREIRFEINEPasdss @cdiv @D S )éoﬁ:gﬁﬁéhﬁmitﬂiﬂtth@éblected carrier band
circuit. The RF processing nodul e 902 has been tuned
and rejestsnatdeast saRe sigral Gempgnas esidel theselecisd garmer band.
sel ectioncontroller 910. The RF filter passes received
signal components within the selected carrier band and
r dhecéivet passbatd signe foingthelantanp Qmamiﬁpmub shied®F filter 906 and
sel ected carrier band. The received

nal : .
processed B tarBi xgh¢iEiD 0§ aesulting in s hasehand ﬁ’énﬂF l%]el rf:%ﬁtlr%@asglpp@d signal is
outpugfrg % g@: Mce‘i‘?lﬂé ﬁﬁ)reufé' 9'09%18 td & 55&5&1{&9&1@} 942. The filtered

I gha resul t|n baseband signal Is
outpuofromuhe basehartdhfeltdrP 1R ivipststiorag M‘Dtahﬂneemzn@d\de 9h4buﬂhet®analog to

baseband filter The filterged t. fro
cigie@RRRI I Ppieres e des g oyt e Bebtlis il o gt fter 916
for ad%ﬂtﬂ)nam%rﬁl 108 e R hel Qutlic @ R di S0 Y Ries b Phisiifpes b Argimbsignal

he resulting output digital sSignal is input to a

proce@hn@ madulfs o118 eThe dgithlovi gned prackesing mpdule 813 mgluden e iming

synchg?ndgag]lon &é‘lgss ng dtﬁ%olﬁiﬁf %%é)egé:q% 1d§ntlfﬂ:t91{il{) %%dele(yﬁ' ztm% a signal

qualitpdeee®s b Trehdigitdl JiznhNsrbeudsing anddule 91 is capable of fully decoding
synchroni zati on nodul e 922, a decoder 923, a bheaco

broadp%ﬁé at el ea W bppeqtiteintormation, greq, infosmatien ingnded for the individual WT

15926. Thus digital signal processing nodul e
andngﬁgﬁls capable of fully decodlng broadcast as well as
Wl specific information, i nfornation intended

t he indiyidual. t ot Ws. The ti :
s&rrl?e HYRE SHICNERRIZAH AT P’é)%ggjﬁl gs H%ﬁg Of Ping smnﬁléromzatl of received
data be%){-gcﬂ%&@éeﬁ% O'Fec%fveﬂ‘?l%@/'n}{ﬁlg s@ﬁﬁl@ PRé BghilY SRE8RRBation module 922

., recelv downlink signals. The tim ng
may igiphaphaenerd asa symbohndm&remrmwcumwr@ﬂmmutedml@my fbeldecoder

SR TN T T M —

si gnaﬁﬁﬁﬁﬁlsﬂgﬂal@ e&@l ¥ith RoBREIGRSHicSheNad 925 @r@eao@@t&amaownlmk
gnal s, | ot S|Enals etc., and a nobile specif

data/mfmmn@mg zg fdgwndia @r@ffrcg%@é?e infensled douthe skecific WT 300 (or WT 801) to

downlink traffic signals,
WmChé%acén%ﬁforr?ge speC|f|c WI- 300 (or WI 801) to which

recei ver 901 bel ongs. The beacon identification nodul e

927 identifies a. received beacqn signal g ing . )
pride dsacon idgnibicatiappedyle &2 iiatilesa RSHVe Beaspn signal being
proce §e§%mat f@ﬁlﬁ%??&ét%ﬁdsew& Bafsnti EPAst)&?(tE@Wh [specific carrier
requency used for its primry down si gnal I ng.
frequéray luséxbor dm psihgmaﬂomrﬂmld:segnahng Each lmagmai;igmlcnmybmg g., a signal

occu@g&%&glg)m%sypg?l tgﬂ%w&y the total %r %ggr]%/ toPa'i sector tra¥1sm1tter Ienergy
concentrated on the one tone. Because of the characteristics of the OFDM beacon signals, the
beacon identification module 927 can identify beacon signals, without having to process the

signals through the timing synchronization module 922 or the decoder module 923.

The signal quality detector 926 includes a signal energy measurement circuit 928 and a

SNR circuit 930. The signal quality detector 926 generates quality estimates for different
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concentrated on the one tone. Because of the
characteristics of the OFDM beacon signals, the beacon
w0 destiodesTat i on nodul e 927 can identify beaconper/gsmbe934226
wi t hout having to process the signals through the
timng synchronizati on nofQ%e 922 or the decoder
nmodul e 923. The signal quality detector 926 includes a
chann@isyfiem £pardiyy SEsse sanBitel Piec @y ittanGeiteand VAT IR based on
circuit 930. The signal quality detector 926 generates
measgraments pf Btieemiveskidensified;beacanesignalsa | %lallwrf‘éﬁmate is based on the
I t
signa kb i elPoFa il S Gl ShioP LR LEABEOIT Sh vileh is a
functiod@fitrichsuzeld &igral @nergly gSidnal quiliey eptiadatd nferatatinn 83,1935, 937 e.g.,

based on the signal energy neasur nt_.cjJcu
quality gAY CTRSPandRREiordeh feosed Blsntfitd (it s orwarded to the
band £é!éb%‘oh Qem%ue?@@é W Buglign ﬁlakﬁl@earl%)ﬁd sSleEbH dé&}&%d ty

estimate i nformation 933, 935, e.g., quality

i ndi cat or val ues, correspondlng to each received

ntified beacon | of war de sel.ectio .
caneeism Erorgr et gloU SRR 5 B Ear LG &L e diga
mgnaﬁ%‘%bébﬁ moda®: S1808 @!seoqgnﬂﬁl@ BaR seldédibh LintkdlfeP OB Ed MBke decisions
5, 937) forwarded fromthe digital signa

concepring émeﬁglgﬁ@ﬂme@am fiequansy anstorhecused Ay Réepreesspips module 902,
e.g., wh1?}§1 B‘%{c{ nrdftf’?%O Jh?ch%%g stgﬁgﬂ ?écporxl‘?raﬁgrﬁﬁtglf &gceitbg geelactsc)i/ for receiving

downRH<amﬁﬁﬁa&aﬂ@mnDdule 902, e.g., mhlch band and t hus,
whi ch base station sector transmtter, should be
sel ected for receiving downlink conmunications.

R%%fn\{/ 90%0 F?%urg 'SQH&Edé% A0 Hi{GFac oY QIJ?IE]& i cilgﬁzﬁ é%?ll

couple signal processing nod
procetshmg huaddle@&B amﬂ therbaad ntleaidneon8dilendila vioulsussSH9 mewhwh the various

whi ch the vari ous ele nts t erchange data gnd
clemq iy BN BRANEF FEGeRE TGRS iR e BIEoGgsn Ffag 0 may be coupled
to oth%PH:@!n%gr J&n;ﬁ%@ﬁ% d §C&gf{ﬁrﬁl&99@6’n?ﬂé fecei®ei®901 Mh@td@hunicate with
he receiver 901 may communicate wth

other oteh@ntssifelnéWTs3Qﬁ vit [ eI 947 wmch@oumeerercaxyer 9Q)7to bus 312.

j ch coupl receiver 01 to bus 31 d
Decoffl itk egs PERGH e i e ETGE pato one o
more eRfefial 868cRQdch & DdisplhP afli6r @heﬂwr[e;omgoaéml devn ces
such as a display and/or other WI conponents. In

Figure 8, the output of band seleptlon control l er 910
oINS € RO 8 LERASRESAD IR SPr e v
proce@gimfg bﬁdﬁl@ @DIZ eth dtheit ehﬁbdﬂngeﬂita,l thé bartdesele@fi6n asrdtadler § Hemay be
t al gnal oce S|nglgoqule 918, and the o

couplgs 4 e chsiiain e G iSO SaE e lcosh & nd the output
of the Al s ?llecﬁd?\ecoqhgll&ajlof iﬂ)@ 'hhélﬂo%@)ﬁtrélrlﬁé Qfgltﬁﬂ?hé}ln%' §1€|and/or the

SI ghal processi ng no I n such cases,
digitap sigo@gsocegsing dwdele 0 3. ﬁreamhwassamd Mawge@smgumjblle 902 receives and
recei ved s

passe ﬁ&\yl%ligorg];)&){g &e receyed si g gf@ mulgpl%'b’ancri'g’,J la}lcll H\leedigl?arl] ?i?t’ering 916
and/or the digital signal processing module 918 selects a part of the received signal to further
process and filter or discard the remaining part of the received signal in accordance with a

control signal or signals received from the band selection controller 910.

Figure 9 is a drawing 1000 illustrating exemplary transmitter signaling, in accordance

with the invention. Assume that there is an exemplary wireless terminal, e.g., WT 801, in the
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and/or the digital signal processing nodul e 918
sel ects a part of the received signal to further
weemsaewsand filter or discard the remai ni ng pedt/Usf004/034226
the received signal in accordance with a contro
signal or signals receivedkromthe band sel ection
controller 910. Figure 9 is a draw ng 1000
exemplahyihtdeaiettdss o @BIP hilti-céll M8IEks E@AmEhiga@drisRYstein800 of F1 gure 7
accordance with the invention. Assune that there is
usmg@j@m;agrsystmnr}%‘we(gsS MEZA0044 Asglrge the\wyirgdess termynal 801, e. g a mobile
node A“I%Sfigmi a[r}{en'ﬂﬂ sﬁﬁ SEHALS s@eﬁﬁ 82@%& hrﬂ‘léttlt caqlemje!'?elve .some signals
W reless commu TTons Sy Liem ure usi ng
from aBSoaetirladektos MmﬁV&’rdK)OB, shhiz sigh@alks. frohs alBﬁecd:lhksector B transmitter
wi rel ess te§ naI 801 de in notio

., .a nmobi | 0
100435 g ainAly 1E 8 B ios tayhiginn RA: ARSHMEIEA: Uhe WT 801 was

prev1&?s§‘y LI8GRI ﬁée(ran§191ﬂ?er 3ben @u@xs”o%l@se@ﬁoq{%n'smiltté goopr C
transmtter 1002, sone signals froma BS cell 2 sector

B transmtter 1004 and sonme signals froma BS cell 3

oy L P oG P2 SRR SR il 12083 carie

frequ@ﬂc@&@ﬂ)Og @1thlﬁlQﬁ§Q‘5MI-ETBWQﬁﬂd lﬁﬁ) CSilchald 162¢neTude downlink traffic
transmtter 1002 transmts downlink signals 1020 using

channehsighdls 102 letou Ty whsh popgpigseHehbyusmald skanglegy Huhrgbeacon signal
1010, Si.gnal ] i ol i .

1024 fe et §93 e Bl e COUA REnd Rl RRRY targer in iz

than érépaanghiess todldsteatddhacisacsi gpeadls AH24 meagi blgbmt&d]simyssﬂm energy

| arge shaded rectangl e. Beacon si nals hav

conceaEplien @2 Pa gas bisis Kian an PRy sign an%klgg aff§| signaly casy to detect

DowﬁlHkL{ﬁatfﬁégl nd183622 %%C éagré L SrdRvETM @?béﬁgl mtémﬁﬁ for the specific
ransn1ss on energ cent atlon on a per tone basis

WT df eterestr80d rickive hean Slathl Inrmditing, BSictll §isepter € treagyitten1002 transmits

downfigh St BEbIE f dhiH Freisdeaoset A B Birp teSfpReth 1012
DowilHk&i&als 8928 ihaN& P8RS 52AAd 025 NB8EEI1tI @Pror BIra#€hittek 1002 also

sector Ctransmtter 1002 transmts downlink signals
transh02Gowmlink sigral2 BMdAntoraebRBMEL firgnency(rad WL & withroarrier frequency fa

B N e T —

beacoh a® (3024,11808M033) SRt bitknay eizahlenglA801) st Oraﬁsmltted by
1. 25VHz fre%uency band 1018 with carrier frequenc
transrnct@e 100%9dliftemnistigeral Most@s the tiae. (e saittss é@%“é‘i‘%‘ﬁgﬁl ordinary

e

beacoar ségrial QI02A) 102801003032} anpslacet dfehe dl@lﬁh’%lrﬁtl gdalfrfge weﬂhtthe total or nearly
times. Most of the tinme, trans 1002 .tr
otal 50 AP GARPPNRY LS EeHY 1 6 BpAS0iiab I Jiming sequence
can bgsguotm@&fsh h‘étatjhE Ymnérﬁlﬁelsmdztc%leé-%gugl{ B 024, 1028, 1032,
eacon signa 4, 1028, or "1032) in place of
repetitiveliynar y S|gnaI|ng, with the total or nearly tota
sector transm ssion power being concentrated on the
beacon signal. The tim ng sequence can be structured
sushcdlRbectde trhimngied 1088 thASRitC Gl Bk hgmugivIsarapnarrer

1024, 1028, 1032,
frequency f, 1012 within the 1.25MHz BW band 1014. Signals 1038 include downlink traffic

signals 1040 for WTs which are represented by small rectangles, and a beacon signal 1042
represented by a large shaded rectangle. In addition BS cell 2 sector B transmitter 1004
transmits downlink signals 1034 into frequency band 1010. Downlink signals 1034 include a

beacon signal 1036. BS cell 2 sector B transmitter 1004 also transmits downlink signals 1044
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repetitively. BS cell 2 sector B transmtter 1004
transmts downlink signals 1038 using carrier

woemquesssy f i 1012 within the 1. 25MH&z BW bandpdD1g2004/034226
Signals 1038 include downlink traffic signals 1040 for
WI's which are represented-idy small rectangles, and a
beacon signal 1042 represented by a | arge shaded

into ffegﬁ&@?anﬁd 1618. aldsl\lvﬁlng@s1§§a1§ﬁb44 iRc1888h BEacBn sIpABSTU46L @ this
ransmts downl i nk s 1034 into frequency,

Si
exempmdemmc@mem@mmem«on@ 801@3@42 névayendthp egdinary signaling
S
(10405 Ia%nt Lansil t?egl b\%qlran% 1técir§1 r(])gél? (étt (%Efil%nn 1%”? pie/ltoBtZ(%f Ctl:l'ep gélﬁgﬂr&%rmtter 1004
transrh s Sedi @Y\ willknksdi gidding 1003t but ocdasidrally, bgaq;eﬂoﬁlbglbaltransmltter

1046. In this exenplary enbodinent, the n si
1004 rapszaits a prggon alea%;(r? )[94179 o5 G4 plass gh ﬁ%‘g]nferm?@)almg, with the
[
oral G ety Rt Pl A0 o bl L ris i B Bicon ignal. The
timing seljueaceycad dentructkresli sgolathange 14 mitten | 0@kabss smalgly beacons 1036,
4 ggg., Ber|o& cally, transmtter 1004 transmts a
1042, 056 JSPEty9S: (1036, 1042, or 1046) in place of the
ordinary signaling, with the total or nearly tota

sector transm ssion power being concentrated on the
bdftontl 3sagtnalA transenittemiG0g teosdhdevlink shenady HApdtusinggarrier

frequirtfgg &q%\zltﬁf dﬁere £ aSlgfs—Lz[ I??V %32]941 07 ésbkgg { q@g 0 I tllgﬁac%%?mk traffic

signals/ @88 Mt Was whidHoart li%ji‘édéfhﬂe& b§@mlllréﬂtarﬁg1@n ahda BERON u@mmuoso
carrier frequenc 1016 wthin the 1.25MHz BW ba

represented. bys; lgresl shadagizectpngle.ulieaddsin Bhrell 3 sgatercA éliagﬁalt@f 1006
transrgigg ﬁ%&&‘nk"ﬁgnaﬂ“idg% 1§er% cglrﬁogaﬁhﬁg %(gyDﬁ{I/ﬁ ihk 51tgnz(a:_]s 1048 include a

beacort represente
beacdnasﬁgﬁl $d)lSIIjGBB teiLd sgogbreA trhmsrmddn 1006rald8Sraeimiits Howehnlomgﬁals 1052

ransmitter 1006 t t I |'s. 1048 J .
into fquéawﬂ@g) sals Bevoinensms ﬂ%i“éﬂ ¢ & b§isan Sigel g 4f s
exem?%@é@rﬂ?&d@l@ﬁ‘ﬂ tht@e8con %ﬁ (1050,9964% OfO %)Srfdat'ﬁé ®kdih&Y signaling

SO transmts k signals 1052 into
(1058) nemarsmyttdabinotrdrB indtter DOOH dmkfemngnmles Mospofithe tlt:l@tetransnntter 1006
nal

IR TION Lk P

1006 $HaB8Rid HBeacdd 5%%14'1@50 1656 Br 1060 iR Ypldce aNeRIdrdifirylsdQhaling, with the
at different tines. Mst of the time, transmtter 1006

total o1 zpadjritetal seet@l ranrsynisGhPOWIE bs;iwnpmramm thg heacon signal. The

imin AR5 A5 P S3pt1OSTE R escms 105,

10541 0®0€Erepétitivegy. or di nary signaling, wth the total or
nearly total sector transm ssion power being
concentrated on the beacon signal. The tim ng sequence

Ca}ﬂ tﬁ?et%rﬁ[ggxéllgn@%girgﬁﬁ éag@gfIH%%gﬁémogﬂgﬁgﬁbzﬂ%s 1032, 1036,

ycles repetltlve y.
1042, 1046 1050, 1054, 1060) are transmitted at the same transmission power level. In other

embodiments, different transmission power levels may be used for different beacon signals,
provided the WTs know the transmission power assigned to each beacon signal or know the

relationships between the transmission power levels assigned to different beacon signals.

Figure 10 is a drawing 1100 illustrating an exemplary composite signal 1002 at the

receiver antenna of WT receiver 801 and associated frequency information. Signal 1102 include
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In this exenplary enbodi nent, each of the beacon

signals (1024, 1028, 1032, 1036, 1042, 1046, 1050,
wd0m4/1096860) are transmtted at the same transPCEESDN4/034226

power |evel. In other enbodi nents, different

transm ssion power |evel s-32ay be used for different

beacon signals, provided the WI's know the transm ssi on

compORNEY 110951 D15 d 108 1280;h 1022008, &iddnab. oyonbmmtmem 1108 1112, and
relatlonshlps between the transnission power

1116 epriseniawisesignalsrasitsds thp &ggeancy ibgnds of thIeQUlanlOl 4)0145 1918
drawi ng 1100 illustrating an exenplary conposite
signal 1002 at the receiver antenna of WI receiver 801
astkrasIa0b a¢meschtseoapoyité rceivadtomnof Sgoaial02010034, and 1048

_includeconponents. 1104, 1106, 1108, 1110
whichypiere framgmities pyBtie Al 18 hrdger tidapsnciaiad 045 Sagnal 1106 aiso
mclucfe§ Q&@lﬁgﬁﬁl nggbs?rﬁfsﬂlﬂ?édsbegwrﬁél gen 1oy S LSHRREYsi BRS 1001, 1022

interest 1010, 1014, 1018. Signals 1106 represents a
have enposieraely eedicodth aoplitudd, eg. . ghualte c@pel, gald 3dsultinrgin received

ek BL S, S, SRR R 1038 AR g

amphﬁﬂl@' d.5ondd to"lﬂ%hﬁ&l g&haﬁMﬁ%B@reE&a@&&a‘ébﬂ Bighal1®34'. B¥dcon signal
dinary signaling 1021, 1022 have been noderately

1050 hascheee dienfiicanthy fedugksl inampliudgyegs due mm@nelgaxmresultmg in received

ceiyv n )
ool S OB VA R s OB 38l 1000
1022’aRdlUCHd, 10503k I1086Me0f Fegige 10 g Heaeadivdaiet Idifaemt, time instants.
resulting in received beacon signal 1036'. Beacon
signal 1050 has been significantly reduced in
a f Li8S4L 103 1088, 1052 which
P05y G Honky L RRERk O5r HERU) 1074 109, 1052w
were da&mlttd‘mdltmntﬂand a8 p@withtcarriér freqeen®y fs1@12abigndld440 also includes

aditipRg Spipey TN A dadrearhr T 09 o dinany s PR mave been
slightff)erefl@c%ﬁ% %@hﬁ@&'}@@ A& tbRASANEE Baif ORYulfhg ﬁi&@é}b@dé s (1042,
038, 1052 which were transm tfed Mﬁthln band 10

1040'wi Triangritted dradonsigneht328fhag bach medaeyataly redudgdan gmphtude e.g., due to

i ncl.udes .addi tional, noi se. ted b acon si
channg g3 R TS < BT NG Lo0D Nage e ear LBy 1054 has
been Siggiaeaflly red@eBlin hpRude, eds., @6 chanrehgan Q*esv.gﬁhghn received beacon
réesulting in received S|gnals (1042', 1040').

signalfi0dsni tt ed beacon signal 1028 has been nmoder at el y
reduced in anplitude, e.g., due to channel gain,
resulting in received beacon signal 1028 . Transmtted
bsagnn silghrepresenlsh dmobﬁefbcsﬂvgdh bcﬁli)(:@fnmgyals ¢00; d644,n 056 which
npl i tude, channel & 1(iesult
s

due t
were fratsa e isbindmid 4D L i h camier frogy 153 b ak disp nctudes
additi M}}%ﬁ QIERQS s hie&d We%gm{:ﬁ%‘yal 9H66 hidt@uthabPs Pnalih34Hss; %@ been

were transmtted thin band 1018 wth carrie
signifioastdy exloyed id ab@pldydese.gnadbe tolchanadl gain, nasbitisggn received 31gnals (1060,

1058 bd'gqah%{g{; %lg bg%i,g?xl%}%lagg%%rﬂaﬁgg% Igg Cgtglysrlegtrllcaeld 1r:l' gr%%hﬁl%e e.g., due to
channel gain, resulting in received beacon signal 1032". Transmitted beacon signal 1046 has
been slightly reduced in amplitude, e.g., due to channel gain, resulting in received beacon signal

1046'".

Figure 11 is a drawing 1200 illustrating exemplary processing by receiver 900 of Figure

8 of exemplary composite received signal 1102 of Figure 10 in accordance with the present
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significantly reduced in anplitude, e.g., due to
channel gain, resulting in received signals (1060,

wda 0m8/109657Tr ansmi tt ed beacon signal 1032 has bepam/US2004/034226
noderately reduced in anplitude, e.g., due to channe
gain, resulting in recei v838-beacon signal 1032
Transm tted beacon signal 1046 has been slightly

invenfi&f UREU80 1NnSWBink trét@Bver 90@ is cutheftly Qtté‘chédﬂ REBS da&kftor 3 using
resulting in received beacon S|gw 1046'. Figure 11

transnhigterl (2l dewnlpdoraffic signaling, Aed mﬁw&@prpm@@ggnwl%w is

g -GS L1285 09 e R TR s BATRER 0y e

frequdnid§ fFPIODBERE proedrsinginoddle %Ilexltxl’aeﬂs Wesabgnd agealvm% Qﬁﬁn signal 1102,
currently attached to BS 1 sector 3 using transmtter
a filtenegggpregsntalionf it nfarapipr ingjugded im ﬂgnal%\hbo%t maigedly | EoRmcludes

ondindgl QT ST e Moo FnE IR AREITEA S for MTSHOHNOR2', nd beacon
mgnmea02¢enO$Teﬂﬁ@namnkquﬂﬁgioR@ndsmuﬁﬁsuﬁ@2nﬁﬂuldOQQZHBO)
extracts baseband signal 1106' from signal 1102, a
respeqtiVEtYer ed representati on of the information included in
signals 1106. Signals 1106" includes ordinary
signaling 1021", ordinary signaling directed
s pemiw 1264 ﬂeprestmts yiigonl pe2essingang., baseband ﬁltg‘nm #\/D conversion,
1024: 103 50", orres ondln a
and cigg3iteriigyy thergsaver AR SFRORIL B3 87 ARk IR gpals areinput
to theﬂ?%ifa?&%ﬂilﬁ)r@&gélhg ﬁfé@hle@l@c BeaddhddeRif@atiodADARRMAT identifies beacon
terin conversion, and digital filtering, by
signalt @4} @a:teq%assemrpﬁ wibresHdesetor Gipansoatier 169 Whighgises fﬂﬁ@er
frequencg?ai&)gaaéﬁ bégcg g% lnd : d;{s Ssi #(%ial%ai?llg nfaf &g@{\hn@(r tga‘;ﬁé ShitDel
commiv@@atibits. Gieab@aﬁbﬁtiﬁcta@ibﬁlmolmwﬂaﬂefGﬁ’les heawaaignat E0B6" as being

wth cell 1 sector Ctransm.tter 1002 whi ¢h u
associgfedrigh call BefgEidy ransmiberal, U4 s 6195 F0qEBES f1 1012 and band

1014 5% &Q%ﬂe&’ﬁzﬂ-ﬁj foP g%\g@gﬂry dghc théHnkl GonthamB&ions. Beacon identification

communicat | ons. entification nodul e 927
modulec2Ttidéntifies beaoasignalg 0" m&ﬁhg a&sobetedgw&s@d\kﬂ gecta A transmitter

wth cell 2 sector r e .
1006 Bt S earier Bgnoic S0 BRaang 1088 it elebel BER g gownlink
Uaﬂﬁhﬁﬁgnaggnggwmhhaﬁgtrafflc channel conmmuni cati ons.

Beacon identification nodule 927 identifies beacon

S|gnal 1050" as being associated with cell 3 sector A

BRI S8 008 DL P BRI o o

forwatdedfth itiee & qeAlitg dsiettor 926, ivaiese enthgy ¢alesit bid/edSNRAnfarmation are
i nformati on and the beacon S|gnals 1024", 1036",

obtainegsgd qaéhtwﬁtmata@unf%m@%n 3§31 §84) qqrsﬁsa%idéfzﬁ ‘Brﬂ?ﬁgé@cons
e S 0%0 e oy SNSRI A o
identifidatjong beerceﬁ signali mgastlmntehs hrebgd g quality information generation are
performed without using a timing synchronization module or having to decode modulated
information from the beacon signal. In other embodiments, information may be modulated on
the beacons signals, and a broadcast decode module may be used. In addition, in other
embodiments, additional information may be considered in generating the quality estimation
values. For example, error rates on decoded information from received ordinary signals 1022",
e.g., downlink traffic channel signals intended for specific WT 801, may be considered when

evaluating the quality of the channel corresponding to beacon signal 1024". In addition, where
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signals (1024", 1036", 1050") is generated. In this
OFDM enbodi nent, the beacon identification, beacon
we@sabereasur ement s, and signal quality inforpelt/Usmw04/034226
generation are performed w thout using a timng
synchroni zati on nodul e or-3davi ng to decode nodul at ed
informati on fromthe beacon signal. In other
dlfferﬁ{r%@ébﬂgﬁ %E%on'sfgn‘arsrfﬁi}} QrelPondas s eddaifer08 ot F®m another cell,
beacons signals, and ‘a broadcast decode nodule may be
ratios seeken Ke bedgon sigmals may be heed isstsaninens wterfuericeil @\ﬁ%ﬂ
i nformati on nay be considered in generating the
qual ity estimtion values. For exanple, error rates on
d@@ﬂ@cksnﬂmrmﬁirmanoﬁ [ 983 (scsdd/@ttheredénggrayd/or §NER astimates of the
1022" g., downlink traffic channel signals intended
procegsgd bgfp;@e istenal INR48Gmd crugspIRdLOHENgmIEn 10 Rsing sartist freggency fo.
A
Quaty S AU i liod D38 ARE] oL LASAINHARESNR BEARR of e
proceiseabsatoﬁ isipnal B)368and eorregiooddtottansingtes 40@4 seing carier frequency fi.

e.g., fromanother _cell ati os betwe beacon
Quali; et Ry IBROUL AT Frpited 8 1 RFTGY FRUSE POROGIAS of the
e TRk @itet 186G uding basieds fa.
proceés%éé%éicg?g%@glnfg‘jgr %Sklga;ergstqoﬁrg%s o? t fﬁe pr ogés%e &fuency
beacon signal 1024", and corresponds to transmtter

1%?%? Hfafﬁqgwc ot Egg I rggegv S é ti)q],"l eﬁé?gég %ngﬁé)] 'H%E@ﬁhthat the quality

of ché@fitll MRWREehart the qam@eﬁ&ﬁﬂmbeammhss gaedr tH36¢ qualing of channel 3
corresponds to transmtter 1004 using carrier

and that BT 8Mcshouid changg its gitashmentercint detdhhernrepiiaic Yo, ¢.g., to minimize
sed _on. t he
dlsrupglog in gervg‘é,gbeagggglcgﬂy% ﬁ(!ﬁ%rgggry% send %3?2%%% rt_%gﬁ tprocc:ssmg module
902 td ¢langeiHetselecl®iDG fusjusgeycfar ri er f r equency f2. Band
sel ection controller receives information 933, 935,
and 937, decides that the quality of channel 2 is
b ifstfaling BRRSbryhrtBinfiler BB Afer the WT
t%%%ﬁéh%n%ﬂ%%pﬁyggﬁbc é%néng and ?h§% 30 ns é% e
801 hadetmagged it barad tedhineand pwdchmentApointh &moﬁm@ﬂ |cat1 geceivesome signals
mze

from: B 6t ) peteirar e 1 SORe SRS i S 3220pEBgnsmiter 1004,

and s@hO&igRAs RSBl s@ct@pgaﬂsﬁnﬁ&amgﬁ ARQuSEInAEthe OMT1801 was previously
frequency f \ . Figure 12 is a raMAqg 1300

closestlto transmattemiPOBxleuip$ oy closesh sniransenittesil@R4l i ng after the
W 801 has changed it band sel ection and attachnent
point. The WI 801 can receive sone signals from BS

celd cell SRLtRIC artshaid& o aﬁns’kﬁl@szaomm sSg'rgrsaH?ﬂOqumglc%ler
2 sector Btransmtter 1004 some signals. from

frequency e { I8 withindand 4@10. 13genls i%%qfﬁﬁlu% R @gn@\léérafﬁc
mgnaﬁ rl%%i #S\JV S G\Jh%heeﬁé {({p s‘:ﬁ%@?@s@%ﬁ #@'&i& Y a béac@ﬂ\é\fgnal 1024

['0Sest tO transm Sector C
repredehdiyi o lhege shiEA rectamgien Insaddiom BSikels1 govadrC ﬂrﬁﬂ:ﬁmttsn H2

carrier frequ f0 1008 within 010, nals
wansra gk RO 761 R Tty oaaf SEY it e Bedachey i 1012
Downlink signals 1326 include a beacon signal 1028. BS cell 1 sector C transmitter 1002 also
transmits downlink signals 1330 into frequency band 1018 with carrier frequency f; 1018.

Downlink signals 1330 include a beacon signal 1032.

BS cell 2 sector B transmitter 1004 transmits downlink signals 1338 using carrier

frequency f; 1012 within band 1014. Signals 1338 include downlink traffic signals traffic
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signals 1321 for WIs which are represented by snal
rectangl es, and a beacon signal 1024 represented by a

wo anngrowbaded rectangle. In addition BS cell 1pGEUSDN4/34226
transmtter 1002 transmts downlink signals 1326 into
frequency band 1014 with &rrier frequency fi 1012.
Downl i nk signal s 1326 include a beacon signal 1028. BS

si gnal§ QBhO @orSWTE Whlc(l:x dré ﬁtE@b 3008 réti&)dsiAg188nE Yownlink traffic
downl i nk s 1330 into requency band 1018 with

signale é@rrapemflﬁ MS @Qih d§4¥ mepieged by wmail metangipsayith shedmg, and a beacon
si gnalt ﬂ)%k §?ﬁrﬁ e?e%l a{g,e%ﬂaéiedtrgaé lslln?] ecidmc% l§$ Sélgg ég:tor B transmltter

ansm

1004 Gadsii B downgigk @i’g@}(lsf1384 #{2d Breipdidnl; Barlitﬁmiml(ncﬂwnlﬁﬂ@"giafﬁs 1034
1338 include downlink traffic signals traff|CS|gnaIs

includeguipeacey signal 1R6-c RS 481 2sepspieB dianamitisy 140Malpo Hrarsmysgloa@link
f f
signaly J3¥ S BRI HKS IO Tl PRGN Feckln Hodal 1046
a beacon signal 1042 represented by a | arge shaded
G0 e PSS AR s 4S5 ol B ey e

frequgﬂg ¢, 1QyihRWahd Tdfl $ig Qﬁ’z{lss 134853 craad BEWHGE Raffie %Pgﬂﬁl s traffic
nal 1036. BS cell 2 Sector B transmtter 1004 al so

signals 13H3 fiartV¥ Tel odwdhi ank r@lﬂt}naﬂeé by 3zall |r¢qtangﬂ68e@fub¢1b§/acm pignal 1060

e o R Pl e Bl O P BES0R R 1o

transrEHRNIb W I kSsh dgmesl 343306 freguetyband 1810.f DeqHeficYighads 194include a
W thin band 1018. Signals 1356 include downli nk

beaconsigngl E056; Jhasadl 3 w&fqr./’etrar@ngtt@rnl&oé ajspagnp@its dergnlypk gignals 1352
into fr% Senrcﬁ %rfg% 86‘{43 %gxnﬁr{ﬂdérbaﬁsegﬁqgélﬁﬁe %ﬁgﬂ%gﬁ‘ s%%@lcﬂﬁ4

represente alarge s tangl e.
In addition BS cell 3 sector Atransmtter 1006

transmts downlink signals 1348 into frequency .band .
16g0re Boisr fiawng KR <4 an gxemplagy baeons e da0 b éﬁatvmg offset
1418 m(}e I}ﬁ@é t6 gl'l ladj ce:]‘lﬁ SEQbr, 1t Jsfr?t@é %I‘tthgg 1%9&@ o@lf&%er explaining features

trans S|gna s 1352 int requency band
of thellﬁxlehtloﬁlomgunrm k3 mcgmiai; sn &@EPlary WTd802 implrosntediigaedordance with

1054, L5 Fi dra 140 an exenplary .
the DIERERE ORI EAE- T3 G0OF RIERE TRy Paihe SRBPIgI ySieh is an OFDM
spread §SREGM ﬁ&;fu@ﬁ’cﬂ%p@@& B st Glsig bebddnkgiadih € Gn h&ordanee with the
purposes of further explalnlng features of the

presentrivesntioon Assingeithet tie lline [l ¢@rbrspeasenix Emsl a4 the N reayer 1402, that the
WT 138%%%%%%@5 itta}gpeéfooﬁg qn%cetoy\ttullngrgﬁtﬁ vﬁfq%g'éaﬂn%}’?r?éﬁeggy band is

ASsSuUne € exe

curreiR}Sheig hised For dB%BMn‘erﬁM safnslneaialibg) and ey elliH:W”Jh mdus
usi ng beacon signaling 1n accordance with the

cynChpREE DD M B A SiHAespRe o therkeS Il SpRonG grgnsmitter. Three
succe%l j‘gé SFEM S)P;rllgdgﬁ 13%6?2% 136?,891'8%,654 181')2 gfe’osrhf)l(%/"ﬂtfmt ﬁg l\éEctor C
transrhmaflscbmmnemauwm%nﬂaﬂy, itleee SuceepsevedYFIDMhsymiw] time intervals (1412,
1414, 1416) are shown for BS 2 sector B transmitter communications. Each OFDM symbol
time interval (1406, 1408, 1410, 1412, 1414, 1416) is approximately the same duration;
however, there is a 10% offset 1418 between the start of a BS 1 sector C OFDM symbol time
interval and the start of a BS 2 sector B OFDM symbol time interval. This timing offset could
be due, e.g., to differences between the base station timing generators such as different precise

start times and/or differences due to different distances between WT 1402 and each base station

transmitter.
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currently being used for downlink traffic channe
signaling, and that the WI 1402 has synchroni zed OFDM

WG YuB09657 m ng with respect to the BS 1 sect orp@/US2004/034226
transmtter. Three 25 successive OFDM synbol tine
interval s (1406, 1408, 148B6) are shown for BS 1 sector
Ctransmtter communications. Simlarly, three
successi ve OFDM synbol tinme intervals (1412 1414,
1416) are shown for BS 2 sector B transmtt

c B¥ragHi Zseeios BsOFPYE heacprigagindah has h@mCﬁfr@ii%w%dlt@dﬁT 1402 as
. 4.
i) 0123 gl 48 3SR AT oo s

1420 BefryseanatitheWsT rcéiver 14@28501&/@310 since (eOVDNA styavhed and symchronized

30 interval and_the star 2 t B DM
with regaepote B3 hcqianairaamitigh T 1l Ry S ReBo0% 5 te gacrayaf the

beacofi stknal f@Odé% rﬁﬁé&ﬁh@ﬁgt\’\ﬁﬁ@ of M€ shASE BEWREVePthisirBlatteely high level
gerferator s Such as different precise start tines
of eneagyidmectmnfa‘ndrrelanwy smell amountfdf @ssoaiatadi Wicanaaty ibanwesary cases,

d h bas ' .
satisaElory SO ERED ERROLH A CHER 09 B FERCOBUGHEIS DR Egp! and o

sectors O IVMccbffidc@swithntik GleBGo Yn Afah @ OFDM 2mbodinhdigs, ihdMceiver does not
i nterval 1414 BS cell 2 sector B OFDM beacon si gna

need thaggynichropizedeaweceiven wigh 1gppece teiiming fonemeh bepsgasignal being

ce the W is attached and synchroni zed with respect

BS 1 sector Ctransmtter, W 1402 only detects 90%

of the energy of the beacon S|gnal 1420, e.g., it

m sses the |l ast 10% of the signal Hovvever th|
r Elgure V18,2 draying EAPQIof an cxeraplgly Wt KA0iipw! émgpted in accordance with
one e{%@grl Vehnodi@l e of a{gyégenp&vé‘rﬁﬁﬂc' fe 1’4! RefideRlaNEdeive? mobile 1401
cases, sat actory wth gard to supporting
and aarans)mmar mebile MOM@M tsgeglmlvsa 4 bonm40d| BoerdtO¢ s alscacmdlpled to the

or sectors. a r dance, the invention, i
Ts emsﬁfseﬁ%ﬂmwn%dc G e EEE el el ViR sty TeRéhange data
and nff@ﬁﬁ(eﬁf'é)'ﬂr RRL&iSerl 101 iRAGIN AR RH procdsSHR Dedduld1410Mh BEseb@Md filtering
each beacon signal being processed. Figure 14 is a
modutbr HWanl mfmc@nleam1éx@wpbbsytemmnamgelw¢qo$lemﬁé presgssing module 1416,

t EERGATAEE 14 BRI Al SO Ry BE e mocuie 1422

e.g., a"@ﬁhjoﬁalﬂlégﬂssm fdter! gﬂ?fbédsﬁhg i’ﬂlﬂuleelﬂé@s?c&@l@ﬂ t@decelve antenna

together via a bus 1 Bus 1404 is al so coupl ed
1406 pyes Whiichs reseiyerc M rcan seogiyieyd plagality gfdopalink é@nakﬁéﬁlumga%acons
s g 25184 LSS IR S, BB, it scon
and/of0sihg @iffeddld ordindrq sipalivek darti¢rer IThe raveiad bedodh @ fromntravsimitters which

nmodul e 1414, a wireless term nal received s
use OYRPRRASEES iy TR} bse1 4418, ing6LTATCE MO e SRR el pihin the

same ?%rgxg?ﬁacﬂdqg WIRAHRE fﬁéﬁﬁ%\bl Qllﬂéq %s@arﬁ’:ﬁﬁérj I@IZ‘ ig %ﬁéﬁ@ﬁgrﬁ)y avoiding

g., a contro e pa sbandfl
the nqed oc edjsstribe REdahe tol#tdive beaconpiren ttamsmémes mgxﬁhemfmquency bands

for user data transmissions. That is, as discussed above, transmitters transmit beacon signals not

pI'OCC%SSH

only into the frequency band they use to communicate user data but into the frequency bands of
neighboring sectors, cells or other carriers used in the same sector. In addition to beacon signals
from cells and/or sectors with which the wireless terminal does not have an established
communication link, RF processing module 1410 can also receive beacon signals from the
network attachment point it is using as the current point of attachment. User data/information

and control signaling such as pilots, timing control and power control signals may also be
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1406 over which receiver 1401 can receive a plurality

of downlink signal including beacons signhals froma
we@bkasabdesy of BS sector attachnent points, e.gePCT/US2004/034226

different cells, different sectors, and/or using

di fferent ordinary signaliXg carriers. The received

beacons fromtransmtters which use other carriers to

receivietl @opiTiHe ttiSShit@akethe ciiré@ft poind ansawork tdchmentsinyetith€d signals will
wll fall within the same carrier band to which RF

be trapsmitted imgie Asquency (hand &hwhigh RE preegssing module 14194 set.
t hereby avoiding the need to adjust the RF band to
recei ve beacons fromtransmtters using other
f ICemgpie Bipnakdroais tHeRF proeessih@traodul@ il ssveossghe ifipat toi the baseband
di scussed abov trans ters tra m t beacon
filter EF 1G5 MEh REROT D RE: TPEL N amen fajoiide ap dvD convertor
modufePTAY R Rl ﬂ"letfﬁféfeddrﬁ‘ltaﬁ)gk&&%nal ﬁtc@n‘bé}%dflﬁt%%%@@z\d saapwhieh is input to
nei ghbori ng sectors S or other carrieéers used in
the wirtlesssemeinalaetaved signahgicessng modWedén si gnals from
cells and/or sectors with which the wirel ess term nal
does not have an established comunication |ink, RF
PIVPRESS tBShiRdbttyvelibighal procedsiig hedifd Y41 Rasioed saegmga{as signal,
fromthe network attachnment point it is using as the
perforsugr s BRT 93 &It poformseaensmepimatinge perdenms heas ot $eqtion. @ulqbased on
energg?eqle{soclf ta{ ?&éeﬁgﬁs&ﬁﬁgsﬁ(ﬁd% &’%S S ﬁl%lr&t Qrti f o% @fﬂgdmary
WEI™ con SI ghRal's nay céived rom
signalifg@digiial h@ignatentd) detetniinenthe ransrhittef assedined kvitht daak klatectbd beacon,
si nce t hese signal s Wil pe transmtted int

evalugtpeddbdrdsrmingtdng BECHRTCHIARRMBRIROMLLP HEf PRSELIPR gi%?fﬁ sjggal energy
comp&ftdons GAlRMtaet AP rfeﬁ&ﬁl stenRE d&El‘i’ﬁﬁésSd Bigreryd Hét%vo}léfét@achment
serve as the input to'the baseband 5 filter 1412 wh
point plesudldberssedn Baod séledttonrsigngl 1420s outphefrbinl the werless @nlalnal eccelved
senab P v OB AR A58 A plton of e
carrie® b&HAb WEIFRckiSel I Ls Ped BR WeltRhE RSV 8 dling occurs.
received signal processing nodule 1416. Wreless
term nal received signal processing nodule 1416
cel he di
oSl T2 A% ) abr BP0 » peB P adhldel pBlny s from

w1rel@s Grmindsediven s@ﬂ@lﬁﬁ‘&cdsﬁﬂ% hﬁ)dﬁfe 14a66sa ﬁs(UeedllengcéiMlS over WT
t hreshol d, perforns_s det ecti on,

bus 1404qiinia tangnigeampdge 3/ Wtedéacaéﬂ@wh@hm@duleelﬂéé ﬁ‘P‘ﬁé@mﬁﬁ@at a

e

1408 tieowghew hiaks eiet WT daeamnsms ughalt sigmes ggmg drepariesowselessrichk. The
i nitiates handof f quests when it dete

I nes.a

uplinky T G imp R O A I T B BT ASC BTN 8BS sector, 0
1n1t1at§%r}f3n§@[# &E3 hap nStwR thté]c‘fllg@nt ﬁdiﬁtpééiecfeﬁ%ém WMdcBived Beacon signal.

term nal received signal processing nodule 1416, is
A baridrgelettiomcartiel REgndlidutmert by 4w aeldssaomuinall rece yrsl sgnabprdcessing

f e car and to. which r Y 1401 is ,tune
moduff 14187 S(tole I AERFRIPR o R Bk This MLl b g o swich e
transiBit@r anPreBANSOELrriEEBHAB TS tHeDband BE6MEIPONGAE t®thedicheBH 6&r attachment

point is sent from . . _ _ '
point at the appropriate time, e.g., just prior to a time corresponding to an assigned dedicated

uplink segment corresponding to the new carrier frequency that can be used to register with the

new attachment point.
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-0 wireless termnal received signal processing nodul e
1416 via its I/Ointerface 1418 over WI bus 1404, into
wo e@saobest er nodul e 1/ O interface 1426 when noelit/eshdds4226

determ nes that a handoff should be perforned. The
transmtter nodule 1402 i$8oupled to a transm t
antenna 1408 t hrough which the WI can transmt uplink

S Fggﬂ@é $5 145 diBwiddeo Gk emplayy WakRsStelthinkl redéieed!fikhdllprocessing
ignals can include a request to the current network

modu@t 50 hmplemeptsidrin aceordance pithqag egybodingent of theipresgnieingention. WT
fwor t

recelvlgg %ggl Oprggesggg gﬁ%\ggga aié% %’f és)l?e . Rfﬁg)gﬁigerﬁ %F gfé)zdﬁfé 1416 of Figure

14. Tﬁ@ Bidr@;bla@l \gﬂ“a’ecsiwdﬂﬂgnaﬂ)prdcb@m@ rhedllﬂs $50@inniuded Fourier Transform,

received signal processing nodule 1416 i | ed
c.8.. AIECrelcHRSRET § BRSIREA NG o1 16 FOrRer<Tanon ?Q%Ler'h@%%ﬁe 1502, an
energ% Estﬁigﬁtf gl}n(gcnﬁe {56 g 'gx{nbglrde@é&qoﬁ RfRILEEI50624 er@s%oMréervel

correspondi hg to the new BS sector attachment
detectimi mbdwle 1508 aameslmid deteeminitie) medlgc 15 leSitCOpthmeﬂded512 a

AT S S T T

moduleB16CAY DandSFLoh@oll@Phodu®y 1370t h t he new at t achment
point.Figure 15 is a drawing of an exenplary wrel ess

term nal received signal processing nodule 1500

S B B S i

period®tithe suWbhyas A& GFD XS boftrynseiiiish e pendd, mdtsi@allﬁﬂ:ﬁldmg a
of Figure 14. The exenplary W recei ved signha

pluralmf 6k é‘ﬁﬁ@lﬁ@“%@&{» 13 e InRrie sarhodimaenti @ﬁcwg%ft%fﬁﬁm@spmdmg toa
r

ey o SRS D a1 AT BASE St s

FFT or®RT en &blided sigaaintddB talpdrectte amd omputl acplifali6y, ofeseparate signal

th haol d | tect d
comppARnESH P 138 ek e {AD OO ET RS OTPORERS St S7 P - 1526)
corres%éﬁ@mg B & GRRA: He§herc) 0P HEBLESQ R dér?aﬂ TR, hfYauEPiokes used to

a network pdint attachnment determ nation nodul e
perfom’a')aﬁmeatn drequétep dgnkl corsfarol dpsrationd dlhe outpprosignab corporgTs (1520,

1522 gi%g a@%gﬁéﬁﬁﬁﬁbﬁm I{n%gglfe 1%85 e?eelipi)llﬁgoi% C%aeg%ylsﬁgiatlon module
1504 QFdJ}v{tegyﬂB&I dekdcfiba MowsieOrs06i me period, said signal

including a plurality of signal tones, e.g., 113 tones
in one embodi ment. Each signal tone corresponding to a

Okl 8haal LI RANGNENaE § S04 bAoAk bhlse) EAAHRBOK cRANGK he signa

compbﬁﬁl@ 620, SlISQQ a1523l51815215) @eimeitirtgeanaroahtpundi gy 4 c@rrespondmg set of
uralltg arate_signal conmponents (1520,
energy salges (1528, 115§ ;) 5320 ac i gﬁa&p CRERY GFERtLe g}g%on% géo a different

frequ&?n%é"’ngbo} d%é%h@l n?%l&?%%'té@% efn@ o@ﬁgl'tsf sfy%{tﬁﬂ’st 153 L85 e modulation

ncy o e si gna nmodul e
symbols edn\teqmg user data, e.g., text, audio or video, etc. and/or control data

Energy values (1528, 1530, 1532, ..., 1534) are input to a threshold determination
module 1510 and threshold energy level detection module 1508. Threshold determination
module 1510 includes an averager 1560 and a scaler 1562. Averager 1560 receives the energy
values (1528, 1530, 1532, ..., 1534) and determines an average per frequency energy of the
received signal. The output of the averager 1560, is input to the scaler 1562 which scales the

determined average energy by a factor greater than four times, e.g., 5, 20, 99, 150 or more times
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performa tine to frequency signal transform

operation. The output signal conponents (1520, 1522,
wa2@4/109657, 1566) from the DFT/FFT nodul e 1502P&r/@S2004/034226

input to the energy estimati on nodul e ZO 1504 and the

synbol detection nodule 1896. The energy estimation

nodul e 1504 perforns an energy estimte on each of the

depending i the pamieRNEBbOdimeR, gdfetadinglbBfeshold. 1eve152@)1t signal 1538. The
generating and outputting a correspondi ng set

of
thresl‘@m;k:gg,l smabéiﬁS(li mpmit to thg Ghreshgibenergy leval 2pf:t10@ magule 1008.
energy estimate corresponding to a different 5
frequency. Synbol detection nodule 1506 detects and
0 Uhpssheldeyetyyllevel B&6cticn. igodulerbS adnmpmnesssanty of the component energy
conveyi er data e audi vi deo, _etc.
valueq PO an{ T8 - 4A0 4D EHE G-l el P gndn s oriBegierey value
)1530£1930PUt 159 @x bRt ehahblddeld 1558 ahieotbld level
Conmﬁ%%Uiéggélg gng Eresﬁo)dxenerg level detectlgn energy feve
detectimcmbéuld o&:ratEh anbdwoputs d@tmomlmhcatotrmwl 64| Petestien module 1508

a0 sy BhS551 8050 S RIET 250 A0 SSBL 0 420 S5 R8s

information 1ﬂ&§éﬁn%ﬂg fegEScToNee RitcRYDeAER s‘i)gifal ESIBEGRME . 2., tone, and the
ener of e received signal. The output of the
dﬂbdadGnGQEhﬂ@B@UheUER}nput to the sealer 1562 which
scal es the determ ned average energy by a factor
greater than four tines, e.g., 5, 20, 99, 150 or nore
t iB¥RssiEipaieiongighil 1518, ipaichtinputha preservedif ariatected beacon signal, is
generating a threshold | evel output signal 1538. The
input fheansiebmedpleiSl 2 & gasEng wsetmlsmanﬁbm%te the,sansgy gerpiogmation

deterrﬁ”)?l{l gloam%l 1598068 %j 'c?rﬂ d}g%glalel 5488 nethdr e Eﬂ?&lglﬂleﬁpﬁ&ﬂty determination

eve tection no conpares eac
modulonjiéndie cemtmlg yl gualk (ERi4( 1503 inid &8 A¢ctidrb81%], controp] bebb@dprocessing

sctivipEin ARSI Eh(13 1 Botectaaon 1830se o 4 decplu g Hepe

t hreshol d Ievel 1538, threshold energy | evel detection
nodul e generates and outputs a beacon indicator signal
154 snideerduformationdiitimnin 808 ravdide Geifeinaludes iafrtmatiopabat the

beac n /fr C formation s
energ R EReR P e Bt G PR AR ETstay THEMPHighlafay nfgrmaton
aboutlthefre@ief6y 86thbAeeeiRd Headalsi manNPRIRR N stoRdgn fref @iy irfBfnation
the detected energy | evel of the tone. Beacon

1566, andiiefatoprpossibledieaaoma d 568, well- e infomeationabapicthe fequency location at
whlcl‘ilgefggrisetgankggl?t?e%rbysdlﬂfgx% tn t@ofﬂh@fﬁ%hr&g%j)%mtg Q/}[]ll Hpc%” ®ransmitter

ggering-"a con

inforthéitesmsdetdrirémationfmosdubd 1 14 rel@ﬁ\ms e ixavini edar gyrfekguencybihforaration signal
a control 1546 to network atégchnent oi nt

1542, ey W ABE BB P RbERTSPaTSiES (O FHOrSBES DFagog iy Frarey (r{emgtion 1564,

and s&)?e:ﬁ%el {r@éd&%&%ﬂgf&?ﬁ%t&g g(g%ﬂhc%’tgfg%‘ggrtel i sn,%stb'?lge high energy

level rigépquesiey irdfoematamel566 d Infe a)mpnsssblg hedcond 1 565 mdledes, e.g., expected
informption determ nation 1514 i ncl udes
frequency g peodig by gnd: transmatter in ormatlon correspondmg 0 possible beacons.
Transmitter information determination module 1514 compares information on the received
beacon including frequency information 1566 to information of possible beacons 1568 to
determine information about the transmitter which transmitted the beacon signal, e.g., a sector,
cell, or carrier frequency used in a sector or cell from which the detected beacon signal was
transmitted. The transmitter information determination module 1514 outputs information

signals corresponding to the detected beacon signal to the network attachment point
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energy detected in the beacon signal which is stored
in energy information 1564, information about the

wo eewquesssy of the detected beacon signal whi chP@BUS2004/034226
stored in frequency informati on 1566, and info on
possi bl e beacons 1568, e.g0; stored information about
the frequency | ocation at which beacons transmtted by

deterrfiinhfi®f @BHuIBAEY® Roradxhgleyeiztoupsit iMforiatidn PG may include power
Transmtter informati on detern nati on nodul e 1544

informagion; 1748, frapienty iaframgyion | &l eplt ideniificntiontnioRmatyhkd 52, sector
identi%ézﬁi%’n 11‘?%)9%56\‘0& {]595465}%’/&3/0&1%{%6&@{0{1t?(ﬁﬂ?l%goﬁ ?%ﬁd] ®n some
récei ved beacon 1 h energy 1 nfornation , and stores
embodifv@nfs; liffaeyt fiméobdmbn signalecenvey diffigentdeformabtianat i on
corresponding to the high energy level, in frequency
i nformation 1566. Info on possible beacons 1568,
' &gwa%%ua&rﬂem pEHPEEEAHniK SOUEARY 1516 nRTudBEs bRﬁ'z&lﬁ%bY sets of
and transmtter I nformation corresponding to possible
beacob ézfoonaionTbeavsniltinfarmatidrot ¥t beasod etirforinatan bYO0)oBagheset of

1514 i.nf [ [
beacol ST he oty JaHDy PO HARG BA TES0ts oo PR SR ST

deterRRS iftbEn MRAGANSdiAS BBIchR sSaE OF ?w& ihftf DagRtreQUEnaPMfbrmation
the transmtter which transmtted the beacon si gnal

1550, @ely ID infosl&82 crector BP linfo dpS4.aang icarrief Ha drferdSy6 @i bdoimptign derived
f i ch - .
rom GRS P g 1 1056 e AR SR ARG, bRhaion modute

1516 8Rb& ks Bathi senoffBedtdreinidrivtiont P38 1360 ouithai icoworki ayraetraent point in
corresponding to the detected beacon signal to the )
the COVPAIORS § HRATEERE bRRCAHENA8S HRTR SGFOT HgBtmisten By Rg a pafticular

cam'eg fgg\éﬂr%ln?% Pﬁcbﬁ‘s Qdﬁegﬂérgfirg @F&@EI‘ OfheSHe St hindr? ?é*é"g ’Qetermination

or mat1 on requency | nformation
modulzel 31 6icdmiphiet beaion dmformitamn@ b5 &l SEGHRr dgferenmdmetwork attachment points

identification_infor ion 1554, and/or, carrier )
and i loeT o P PR NBTIPRE B Faseon PR LB EASEA e el ferent
netwoik attichfRheMint | VERD UL 8AR0 Bf RARIOAL SrecRRViBk, Hi ck6Fdandée with the

information. Network attachment point determnnation _
presentouiveng ol Saduding lintdeeelbhapdokfs lintey sastordandofs, apd/aeigter-carrier

v BB SRS eI G0 B reminasin

modulelB538 inilia@9h heRddTERR 06l tdddifRrént hewwirk ethdaaraOpoifi WhE a beacon
and a set of determined information including at |east

associgtedevidf a giglesent nAfrrs suBhmenbpiaihay aihighsr gaered akis uin a beacon
assoc1i(z:1§| lowi!‘llggll %Lﬁe&ﬁ%&vorﬁ%ﬁga{mﬁ Pbirﬁt Olf\Ign%gr%us Q/quaztgog‘lﬁré)h he hdndoft

or i ntornati on ved frominfo
decisidh ptacedsar poskifidin dcbo@hnceThieh thetpresekt iav¢ranmdHot example, in some

erbodElThIZLAER TOOLE 1210, SEecl o £ el 58!y et pontcan e

filtereﬂ&k@??x?ﬁ%f%g?%e%gehf‘béf&% a@ﬂ?ﬁdﬂis&?fsip@%nﬁé@&%keghghancﬁff

Specl Se station sector transmtter usi ng
determpaatiorc Ulnssonmeamtiodiménts glifferenceanat gins Yetiren sypomdind gotential

recei ver. The network attachment | nt determ nati o
atachEL PR BepBO AT G BURL G FBFRALS BOC TSEErAtsep|p determine if
a sufffcint Aiffdr&ic8 M tHeGJoWRE levels e’ MistiPPh Rkufdoff. In some embodiments,
minimal acceptable beacon energy levels can be used and considered in handoff decisions, e.g.,

beacons below a preselected energy level are not considered as handoff candidates.

When the network attachment point determination module 1516 decides, based on

beacon signal compoent energy information, to request a handoff to another network attachment
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and makes deci sions regardi ng handoffs from one
network attachnment point to a different network
wa@rdosgbépweent poi nt. Various types of handoffs aP@r/US2004/034226
possi bl e, in accordance with the present invention,
including inter-cell handdfifs, inter-sector handoffs,
and/or inter-carrier handoffs. For exanple, in sone
point, ec"%’ qelia Bt ent deNCinnedivierdht MctRCOHTR e ﬁﬁie%ctor using a different carrier,
ermnation nmodule 1516 initiates a handoff request
moduteol 546 geridsattacitmens poiot keleatioastamaht S63dp athangdh C@tﬁgk@é oa/0.
th a, diff t t
Hand%igo%rcﬁfeéﬂ cong, rObSyOP\%I %OSQ{)fhan ¢ %x}ﬁm othéaggs}{sgg)@f %rggéég Handoff
controMek |115’l(hﬁcmdésr £bindnelesnsk catioiehfeaiile 167Nt Halofec@isller 1570
vari ations on the handoff decision process are
receivgy thej apehment peind seleation sianghli6ec gr e Stanel 1eAYSHNE gishangs,in the
netwof e fren| o TS I B AchrRER O EEE Phnd R £ dRboted beacon
signalbeCdries p@rdereh to\erecdi vetechasgarequesy,eraadeft coriefllor €520 generates a handoff
gn i s erforned to

requeg] SEBAR) A t5RLe0 1 HeOHB BN o AT Id hINE eFandilregues: sgnal
1576 138b W@%nﬁﬁﬁ'it@@ B4 ar@ﬁ‘ﬂuﬁ% S br (R S RFRPBRTInR R the cﬁﬁ@m sector

can be neasured and conpared to handoff criteria used
netwark attieherent paint fndfosydrdédiodhe Blisedter ratwerk aitachmepawent selected to

srve bENB BRGNS Rkl PSR e BARPg et foraing
betweeA Buént Ui& theaBgusRABIQLRA nbtﬂvdﬁﬁﬁﬁﬂfhfneﬂﬁ‘p(blﬁt i9W$a a Backhaul link,
beacons bel ow a presel ected energy |evel are not
while doirani idra-cell inferhsgai@s handoheriipae-sectonipsrcRiRigr handpdrquest, the
h ion nodul e 1516 deci des,
ﬁmwaghnégn g%%3%6§£%$§%§§ cg%%oent energy information, to
request a handoff to another net wor k attachnentp0|nt

a different cell i fferent sector,
| Wclieddn fhe Tsevast dogest e Yty {153 2ol of Beorengustagy grc. such as

f
o FAFROLE AR B2 e FSAiARH) OB RRd ourcc,
e.g., idamifiecs emdﬁpceieéit:htem splidk $4Emesgdo dlen‘g’"[t théve hlacctjmflf-:glstenng with the
rocg Handoff controller 1570 in iha%ﬂ?nd t
new BN G ERGTIIEDR PP | DR HORITEn S7LonREYRG INOBr PR fhesurren
establ@z@ WiRRFRE MR Thedlidatiptink seahétt, S£| gatdidted ha@R segment being
2, e.g., a signal requesting a change in the
a set cpfeon@rdunag speshifisHOFBY mansmissiomigme idenxels v ity respsshiorthe beacon
point ¢ rres ndi n t e
S1gnal()c(9rrrreg% H’(ﬁ tﬂgho? rgqgc%lge Cnee?\{v/(gr a?t%éhn(ijen? $8%8,2g t%é %E cPlotth WT, is used in
the es@dbﬁ&ﬂirﬁéﬂt@f a hovQvigaas liakes th ri&anlfikb\fvf)rkrmulﬁﬁéntfyogﬂa For example, in
1576 directed to the transmtter nodule of the WI. The
the casg et Mtareglldandodt, diradedioated upink segreent isyrefifer seadiag agplink
timin %%hdsfglléqo%eg g tr(§1V Eénat {tl)eoeﬁu:éré(?] ?{J Ehglar{neﬁv %ﬁ g&ft%fa\,t\gapﬁggﬁ{trﬂgﬁmto generate
timing b]&l/aSpcs;esttadjrusnﬁnmlgkalatd bre:nmermhp W hto abledts@glinlosignaling.
serve as the new point of network attachment. For an
inter-cell handoff request, the forwardi ng between

CYf 8B c@ﬁ’tﬁjoﬂeli‘QS7@%§%E§%S%§'H§ﬁ@tl@74 BEHMRE dfe Pt AGHEERSm the new

polnt is via a backhaul
requested BS sector attachment point, uses timing and/or data link framing information

corresponding to the new sector attachment point, e.g., information about which tones are used
for which types of data during which time slots, and uses the timing relationship between the
beacon associated with the new BS sector attachment point and the assigned uplink dedicated

segment to decide when to terminate the old wireless link, switch to a new frequency band,
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while for an intra-cell inter-sector handoff or
intra-sector inter-carrier handoff request, the
wo ooodaow@sng and signaling is internal to the BSIT/US2004/034226
Included in the recei ved detected synbol 1536 are
signal s of assignnents, e#@-, such as, e.g.,
assi gnnents by the requested BS sector network
assunﬁ‘ﬁ e RERBS RRtdHaradhriad beiat Géks heBPEREFequend)y band than the current
entifiers and/or dedicated uplink segnents to the W
BS se(:tgr pigachment paint; @g:l @tt@:\h,shg ngwtwireless ligkwideth@dew BS sector attachment
pin S AT ) ey TO2, ARSI S ISR 0 Broprice
time. @26 cealbatbnudriah kS BRigRENMtito the. RF progestary madide ofitheasgzle chain
segnent being a set of tones during specified OFDM
r“”“@?ﬁﬁ@ﬁW§§PH# time intervals with respect to the beacon
signal corresponding to the requested network
attachnment point, to be used by the WI, is used in the
eFtgund 16 oomptising tiee crenbintionl d$Sgure dkAtand tfhgura d6B, is a flowchart

net wor Kk ttac ment. poi nt. Far  exa t he cas
1600 5 et e T RIAPRIaNT & "GIlARS SPBU STV i S A e mgde such as
WT 386, qﬁatfcgﬁ b 85 iR gn %ﬂeﬁd aW"J)’rtﬁnghéfIQre%lﬂéMc@/rdMQMrmlﬂﬁﬁfef(ﬁh'g (OFDM)

S|gna to be used he new BS sector "attachnent
commppicationssysfene freacgo amm‘gltlaﬁwmcsepbmentm} (f2pesetian starts in step 1602

where thgw 13 rﬁé)%velkjé gng?r%d 1&16 1na§ o reée %%Avbjrﬁ}nkl sti aﬁpllr&ﬂlf)ase stations.

Operaidh ipesveBdit fBord Siep 1602 &eﬁe;@ aﬁ(ﬁd Ih8&PUILOS Sthe thlsi diptra’l&]!\to receive a
request ed BS sector attachment point, uses timn

signalgegeenondiiedo Rifrt fquaﬁﬁ%bamﬁfw mllffl?ﬁ aphpraldy s e gn ¢ first period
h

ot in YR BcAAGEAELL B R Sy DS o

informitidn@ g\Wvho pbwtt ey hhwad tseen aradsmmed ot1 lseme iofithegones. The signal tones

rel ati onshi p bet con associgted with . th
may iU T 0TS S d@aﬁmcoaﬁwneheqiig Srdinadidig iy have
been t‘#ﬁghﬁ@é@tﬂ/ >EBied ©. ﬁd Bt U seb@r HiBhdThiRaE Which oW uses as a
wrelesslink, swtch to a new frequency band, assum ng
netwdrh poineof BEckmentand aedeineh mtda;acfrmn ou&es anogfier transmitter, e.g., a
equenc nd than.the curren or.a t achnent
ransy B 0TS HRPERES G QIS P cF B PG R (TR 0HISY e seme
sectordgor il th@W’ﬁ@é&W&E uft@idata- anBavHacis&Irastas @lﬂ: wary ¢uetenepoint of
1572 generates band sel ection signal 1578 at the
netwoalp ptrtwgmeat eThuspwhilga henco isiael is iecs| vgA an thesV 3 'sicrgaifrequency

band, IJ 5 hgctlﬁFppgo%ggf %ﬁqga%g%@ep (vh clH §§ zp&{rﬁexcil?écL n?)houtmde the

ver 0O SW ure

currerﬁ@fmumtylb@ﬁd of trérisgiv aﬁldilxﬁékl‘aﬂdls& (QUI e. gl@&t awli@g v1deo etc. said signal
flomchart 1600 of an exenpl ary netho of operating a

possiily inglyding 2 B¢asPp 8 gnelwﬁl soge ﬁmbogquﬁgEﬁ tsidame petiedis aygrmbol
transrﬁlggon tipRt eﬁ@@ p’ﬁllﬁﬁl@ g?’ﬂ‘lHOI rf?ée"f\re)d o‘?lrthé‘ Q4RA&t tones, e.g., one per

uenc ViSO t|p
tone, nmmalaahlrctzhb isigngl sy vexhin siap lé@éo Qj)amtlen \prctdeedsl"feorprswehﬁm to step
i nvention. Operation starts in step 1602 where the WI
1606.; o powered on and initialized to receive downlink
signals from base stations.

In step 1606, the WT is operated to perform a time to frequency conversion of said
received signal to generate a set of signal components corresponding to different signal tones in
the first frequency band. The output will normally include one signal component for each tone
in the first frequency band that is used, at a point in time, to communicate a beacon signal

component or a symbol conveying user data or control information. In some embodiments, the
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Qperation proceeds fromstep 1602 to step 1604. In

step 1604, the WI is operated to receive a signa
weooosaegsndi ng to a first frequency band that PODUSIes034226

a plurality of tones in a first period of time. The

signal includes a plurali#g-of signal tones, which may

or may not carry L5 information, e.g., no power may

WT ub\eDi&eR qu@@ﬁm%bﬁ)ﬂn@m m?pdi)forﬁ]hfg thetiesk to FrRequéicgidhversion,
t ones g i ncl udes user data, control signals and/or

whllemea@@herg Qsiments, thn Vb assscrFast Fowies Trapnsfosmia psefepming the time to
by a transmtter, e.g., a base station
ﬁeqwaw ? %é§ﬂ5n1tter whi ch the W uses as a network

poi nt of attachment and recelves user data from or

fromanother transmtter, a tr tter
cahpRdpaiRilAgS.tthe At Q‘?}f%é‘?ﬂt & baaay of hehiot aiPhurativddifferent
mgnal&%’fl{lﬂoﬁéntg (VRIAS Y oﬁcﬂldtt@ ﬁlfm fl%auérf%&ts%ltlﬁﬁ Qﬂﬂ\m&t(fquhafcy band to
ecel ves user ta and which 'serves as the
generatel arsendf peo sighalabnanatevgyr valwest Gach pensignal hore, engigyl \ellla: corresponding
acon signal i ceived in th [ .
toad é‘ﬁ’lﬁ écmgy g@aﬂn(&insq 0%9513% ?%PIFeyO Caoglpxéaél&'oﬂtav%{:]llkgown signal energy
meastrERBETEdHnRJueYWhintdhséiS@Berd a bB4doh Rletek fiGfI B Y d§h A8i chie generated
current frequency band to transmt and receiver user
from of#tar, m(ge gecel\ted)stgnabugpqgathm messedefrem séep H0Sitgstgp 1612 which is a
threshg)ﬁg%e ¥ 18{1 gf:elptj @@%%tlpg?&%ﬁ%%‘%%%% stegnl6%§ & ms)tep 16]50 where
procedsirf\SiIthé fdcived kigRalpe etk thMer%d:rmb of byatha |s%nﬁBys paformed.
received on the different tones, e.g., one per tone,
included in the signal received in step 1604.
119N ; I
o120 B SR  S ARy R G ol namicaly
generfiteé direshold foe detectsinoof behcamabuks3n sep d6V2dhe Mjhgénerases a threshold

en t f t
from 6 R AECS Y GHEM o SR T2 SR S SEPL LTI G . and
optlo@ﬁ QLR 16M0! Tn BO8- E'i@#) 1814, 6d WA RREhS taalaénefg%p@ﬂqretset of per

each tone in the Tirst frequency band that
s1gnall19m:l¢neagy walpasi abtaingd inistep, 1608. Eonmm;ﬂan%tha fi@@tafcqqnency band

mcluc%gﬁ{]}oglss Qﬁ%%ﬁﬁtpv%ﬁ@ 1S¥%18ﬁ% Conve lgg %H‘l al <r%lnen(r_g the energy of

the X [Rrie6 iLBesunebéd @@etﬁé@t@%feﬁéme(a%mmm dpelidf tdrsipgaldiergy of the
tinme to frequency conversion, while in other

receivggsigaplrVers, Intshle-Sigp 104@shey Waadivides the datermingesamsray toigl of step

1614 gf fre 191 ?5)%9 o{ %%e%’\fr% )%: glr'l frtrll{eﬁrgge? grﬁdg\rlgés&ﬁgml g;ﬁr%vefa%e per tone

energfp |vhllﬁa| Olpyraibn @tdceedsefridm Sutgstap létﬁltmmbm@ MHi8cwhere the WT is
corres ﬁond to different frequencies mnthln S

e
OPefaFFléa (e pesvlf of stegdReP by & fablarearessr HaR 455 gn% aﬂ&hi&two or more
times & f,&%%ah HESmpRaf Jhézfzﬁlemﬁah 2t ANeAIgY, val ue

respondi ng rent tone. This can be done
u5|ng any one of a plurality of well known S|gna

01w SRoOIREERopRer T onayrtn e Ry e, B Ffefy 83 10
where the generated threshold is used. In other embodiments, operation proceeds from sub-step
1618 to sub-step 1620 where an averaging operation is performed. In sub-step 1620, the WT is
operated to combine, e.g., average the threshold value of step 1618 with previously generated
threshold values, obtaining a filtered threshold value. In some such embodiments, the
dynamically generated threshold is generated from signals including at least one received signal

which was received in an OFDM symbol transmission time period proceeding the first time
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fromone or nore received signals, operation proceeds
fromstep 1608 to step 1612 which is a threshold
w@eonenedeson step. Operation al so proceeds fronPGL/ES2004/034226

1608 to step 1610 where processing of the received
signal to detect the presddee of beacon signals is
perfornmed. Step 1612 is an optional step, used in

period! @hk GuEsHRID sl eBip 6t frdt 3lepUBES ar styp 2623 lukyd @evgy Bg1ed
threshol d for detection of beacon tones. In step 1612,
the WI' generates a threshold fromat |east one

r Y i ] . - .

1 & B SR #) oo 17 Mhid o HPD (£ WIBRA Y ity gonerated
threshbbdlid deteh@indd ts berbastth en tlat mbteiestbsigyal dnong thedirstaime perpet; e.g., the

signal tone energy val ues ohtained in step 1608. For .
same sumbp iR Riondime PEingen Wl@g"aﬁffa Beaton S desctegqad is not

& oXd dshhi iR _necessarily al

based\g%nﬁ)gl é)li( %%@%?@ﬁéptg% g%%fﬁgifu t hféer[)?atsones is be sumed

together to generate an estimate of the total signa

f t ived si . Next., i sstep.. 1616
Tt e b P BB
1610 &&34 théd theshdidbane, @fg. ta4i88d vBlug. In somd EmbOBmEREEthY @red fixed

signal, e.g., obtaining an average per tone energg _
threshpid value ispae of p ohrpity o8 sigtedithisahald yalyes plnime gughhenbodiment, the

w3 Ry M A B R B v

for a freddlerndified @fount @Otifk, 4Maki€ abeadda,is fepRrdiedgthen thewelected stored

i npl emrentation, to obtain a threshold value. In sone, )
value donfhel thieshokd vabissmaay Rrehapesdeeds 19WeRd.dnstept eyerignguntil a beacon is
detecdljr €ctly to step 1610 where the generated threshold is

used. In other enbodi nents, operation proceeds from

sub-step 1618 to sub-step 1620 where an averagi ng

t] [ d. - St 1620, th ' .
oBErditieg e see S, fh See 1610 Bl RermiEatn cheRarn tgrined
energgfof SIBRE LAWY R URYdrOMSighaDESEpHeRE 16 HeARA&Mkignal threshold

alues, obtaining a filtered threshold value. |In sone
energy leviel, avticitlis wetetsined firestaly helHA eravhigh ifenpresaleated Yales hbiregbeacon

.S generated from signals includin t |least one_ . .
detectig BFGBYOLT giraie” LT I stoe SELIDBATIR R ERIGR Sy sisdyed signal
Operdtioft pedtessd PomistepeIoRE kb Qe poZX:eedi ng the first

ti meperiod. The threshold val ue output fromstep 1618

or step 1620 is used in step 1610. In one exenplary

o . " e : i . o
TS TP S 000, 5 B0 10
that i egheld léeehasawen vectedédjindicating thaga béweof sigasl dompenent has been

eriod, e.g., the 5 OFDM synbol t i SSi i
el 801 S R S T
been ?x%ég%rcrie%gﬁ{?'gg{d PaPléhst ngﬂl%nﬁlr&)ﬂ%ﬁrgt} gﬁbrﬁtidﬁeprg&reUQFftﬁm step 1622

ments, c thres gener ation s ep
to corit@dZng ncsledinl 626 dlowawtr,3f the tHiedi®ld basnan be¢nxaxdeedadephratign proceeds

val ue, e g, stored value. In sonme enbodi nents, the
to conneglingingdes/ 36?4.

From connecting node B 1626, operation continues in steps 1630 and 1632. In step 1630
the WT is operated to identify tones having energy levels not exceeding the threshold as
data/control tones, while in step 1632, the WT identifies tones, including at least the one tone,
having an energy level exceeding the threshold, as a beacon tone. Operation proceeds from step

1630 to step 1634 where tones that do not exceed the beacon threshold are processed.
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10 threshold value is one of a plurality of stored
threshol d values. In one such enbodi nent, the WI' may

WG @stiowper at i ons using the hi ghest stored val per/iismn/034226
the set of stored threshold values for a predeterm ned
anmount of time, and if a Bdacon is not detected, then
the selected stored value for the threshold val ues may
be changed, e.g., lowered, in steps over time until a

beacon is detected. 15 Returning to step 1610, in st“P )
1&10m coprechns nedeop d O3t <perasiop @Fﬁfﬁ?‘éﬁ tp§EPJOLE s Whete the WT is

I t
opera@&%& g%égﬁfy [?l?gllﬂl ﬁgt og ggrg zﬁjeg‘ I[(glﬁ% %sy ctlag 2 e(grhfc{l %@Eeogfi%% proceeds
ﬁonlhepe628uwmaﬁn639.detern1ned in step 1612 or which is a
presel ected val ue. The beacon detection threshold is
greater than the average per tone signal energy of
s qh gte{J §654, YRAwer Q%Erate%l 1 dEREr GFDRNsyMAERAS, HFOM fio8Blation
o step 1622. In step 1622, theé W deternines
symbullaenhlede&hmysamf ret:mecbs:mﬂépn sdaméified dstta/@pntlmgneiSn dihésanagmally

the .th hol d, | s been exceed |nd n
imvonteihe SEE R R gt Rl SARUSHEET B At g of e
base diitfontvoHieh favdniiged e RBEI@oVdhes e @X Getsiknyntienized with the current

threshold. If the threshold | evel has 25 been exceeded

point ¢f netwodgettaghmentat Theslaycopivel wnefivapy edysywesrdata originating from
other %ﬁ%@ th WhidH HE ?&?E{%ﬂﬁ%ﬁ m%g%%n{rxﬂm? i3fS Eésgign v%dt’ﬁe ﬁetwork

wever, res has no been exceeded
point op etta@hinent, pbwelec&ﬂhsrot chaneeinsformmgom aden@cdfiid infbrmation, assignment
connecti ng node B 1626, operatlon continues in steps
informaftqy, aprioriaspow el infEIPAE- t he WI i s operated to
identify tones having energy |evels not exceeding the
threshol d as data/control tones, while in step 1632,
t Retuingde step 1633 dpemésn p'rmcd:dsd’rmg s@p 163261 steth €63 avhere the WT is

MRETC e e T e .
OperatioBprd@8ds HbaIsepl 1936%0 E@gﬂaﬁp INQEepert38 Efle WIE iDERERBA to store

threshol d are processed. From connecti ng node A 1624,
infornagsanzan the dpfetaiaed snarsy endfieqsngy courrspendipgtoie jdentified beacon

e, 8575y OPERLE ALt 1Bk SRR, LGRS eson

signal, €.gS hagedldn3fie bkzﬂ:oﬁts@ilaﬂsﬁﬁi!&}uehcf}e IWhaly alsofeteaiérd 4 SEctor ID and a cell
det ect OFDM synbol s, DM nodul ati on synmbo

ID from e jiRa¥CneY CATeapanding tvg'a: lzﬁagwaw%n Opgestion prasgeds from step 1640 to
scp HRLTAE0S 6, RGT L RELAL AL G Bespondin
to thesycrﬂwﬂd sﬁgmii agl idbntifitel tzasen what Operatibn pioceedarizm Stbpd642 to step
1644 W“f $fe aﬁ1€4q<§o 1}3%2 eaggnnselgnal det%ctlon andI mt%:llgprg%{}gr? gs nalsch primarily on the
frequency of the component or components, €.g., tones, of a received beacon and/or the interval
at which beacon signals are received on particular frequencies, transmitter information can be

obtained from the beacon signal without the WT having to having to achieve or maintain symbol

timing synchronization with the transmitter of the beacon signals.

In step 1644, the WT is operated to start processing another signal in the next time
interval, e.g., symbol transmission period. Operation proceeds from step 1644 via connecting
node C 1650 to step 1604 for the reception and processing of the next received signal, e.g.,

during next OFDM symbol interval.
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poi nt of network attachnment. The data/control tones

may convey user data originating fromother WI's with
wovkioshodsbe recei ving WI i s havi ng a conmmuni cat PONES2004/034226

session via the network point of attachment, power

control channel informatiaé:; timng control

i nformati on, assignnent information, and/or

acknow edgenent information. Returning to step 1632,

o eration proceeds fromstep 1632 to step 1636, where
sty 1646, threWdi is @peigtegdn hegkdl atdeash by e hgasen §uggﬁ1a|have been

detect&er% ﬁltf ljillgdtltrog gteog%[F g@k‘ﬁﬁ?n%ﬁ (gt %g@%[g{l]t t?AntgH]?ljtef% §£ @ﬂ@lleﬁt cell sector

or trassn€iferd 6381.1n b bectddwiish ogeediffeedt ¢abn6ﬁf®&’cﬁlen¢‘lé83 riffbeacons osrresponding
t he determ ned energy and frequency correspondln% §
to dlfﬁeffélt raesmifters dgve Beradlstacisdethen APGFARDN RIG4ELdS i glepyf48, where the WT
is ope &?{orﬂe i WRchib&le sftdftﬁﬂlégasy iBoCtRE £3 H%rﬁ goitni) of iichment based
tected beacon signal, e. ased on the beacon
ona wrrgpaatdnsofftheqmgm gﬁsodlatedwythahs siguid tcomponentacaesspordingXo different

L IDf th di to.th
derecf et b epRfatn B HBe deas TR AT 2P )
corresla@ﬁ&ng kb bR Rcoh@ddocididtewMH Rt REIRSt & dg}dl%tfﬁr "['h@%@lectlon may be

dentTfication i nformation correspon to the
subJecrte@ ghn@ h@n@fﬁbn@nd tQ H@M@ﬂtffteedemi ea@’ehummessawe‘ﬂ@mngrbetween

S

assoclaagles s paritlaypsint éthetallireetis andst cohsitidratieroniagbe iéquired to exceed
conponents, e.g., tones, of a received beacon and/ or

the paves 1¢viet ef tha beagon wignahaspeciatesh Wit GREINET BACWOFKRAIN\RIFhment for a
r

prede%gl%}ar{eggl f?efgénr%tqtﬁ{e%ﬂg%rggmhrh g?g tac Heﬁ{ hfafl @4 ﬁ%k&?'ﬁa\@ﬁr}}g Burrent
netwdrk pbiay of igtacbmanttis easlected. nmai nt ai n synbol timng

synchroni zation with the transmtter of the beacon

signals. In step 1644, the WI is operated to start

pr F‘a%%h &Q@st a6 sRIpABAR 1d Step NESOEKére thRe1dRIGNRIof network

. d. ol transm ssion period. Operation proceeds

attaclﬁnﬂnmssioe‘maﬂcﬁlém the calrzcohpmntt ofmgtwarlettechngso Hohey ap difgant,

b PSP B ERIE Phet IR o e s

handoFBtbGhe hékely\%ldc&d%ﬁft af ghchMefih g6 Komt edtboli@sits, tM®involves sending
beacon signal s have been detected and i nf or mat i on

one OB MEreHZALY weéfpfommengnthoeq poietraf gftaghagns i theaey negweyk point of
attach\?% nt %rcF r@%elg V1a§ﬁ Céu%enpf)oﬁl{ ‘?tm:ljir}x&{t or}'e\fI c{rFﬁ(gl'e %e&@gtgﬁ’ hirlink

use d erent carr e uenci es.
resoufe@$.r esponding 5 to different transn1tters have been
detected, then operation proceeds to step 1648, where
the WI' is operated to determ ne which base station

S 9\%@8{11 %‘ghéﬁ?&v AStwdrk E&é@ﬂfn‘én Jifttused a BiffeRGH WBiHer h@&@e@lcy from the
arison of the ener associated with t

currerﬁm@nmrk eumqjmmmmtcmemmn eshorugeeds fram diepflép2 stdleu-ﬁﬂt eherein the

WT s?vhtgc og%d&%ﬁng ggpﬁrﬁltter frgqtu%Ecylb n% 'to Iiha?o e how ?\!vgr?(tattachment

point. Operation proceeds from step 1654 to step 1644. If the frequency band of the new

network attachment point was the same as the old network attachment point, no change in the

WT's frequency band is required and step 1654 is skipped with operation proceeding from step
1652 to step 1644.

Over time, based on received beacon signals, the selection of the network attachment
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corresponding to the beacon associated with the
hi ghest energy |l evel. The sel ection nmay be LO subj ect
wo o008a0466us handoff criteria to prevent frequertT/asmb0034226
unnecessary swi tching between carriers. For exanple,
t he power |evel of the bedden signal conponent or
conponents associated with a particul ar point of
point AtrbgeafiiBte-diatRitedOOIRS iHd oW Risivaidhifiig HetWoch @@tW drR dithchment points and
exceed the power |evel of the beacon signal associ ated
carriepfreqpensies hfesflglﬁ%lcmlkowhﬁﬁge@ﬁgatdtuﬁ&lﬂ?@ﬁg Tichanging location or due to
termned time before a network point of
oﬁmr%&?@%rﬁént which is different fromthe current 15
network point of attachnent is selected. Operation
proceeds fromstep 1648 fo step 1650 where the : .
s &1 ERebutiet H%Ceéqaﬂhé@w{lo%fnﬁa nRReREN $18n4l SoRss ARrirgngmitted with a
I i f I - ek
per o e 10 2P r GRS Eerugt pe AV s/ enerey of
signalapegsatsed o tursoeiasst dasa andégr odSteapprecaitiol sigealyIn the case of a single

initiate .0 handoff to the newl y sel ect ol nt. of
tone bigen SN RO LHE SErRRB A Smee TEED) i POuifroty the
frequé?ﬁ? 0P fhe e RighPaler 1nd whikh Bhkds@PLthd1BEA0BA kighall nt  of

attachnment” to the new network point of attachnent and

receiving, via the current point of attachnent, one or

e, dedi cat Lrlink r C - ' .

ol s I EBA B SRl E B et BB e dd y £ ¥parison of

the dekdceaimByy ifibessoneenalsrreedinedfedmowl diffdrat esuoh, transmitters, it can be

operation will proceeds fromstep 1652 to step 1554 )

approgiied dhah thim COMAIATSAN MR8 VOIS AYERENG I POMAT P BRASAR pigapls received
Y, t t : i

rom L SRUSEYQRENASLS lBludhchh R8N 5L 08Bl AR o
transrhittet frel thee aueharyaveapel raoéi ved beavewpnetmenriespertdirgiventecond

poi nt_was the sane as the old network attachnent . .
transipigien Thegp bep KRS ﬁowﬂéﬁeglobw@ar%ta&mfgﬁ"ﬁam% geacon signal is
stron %:? gH 'a@&_g%@@\%r 9pRRod BPmE $né lticRREECHM bg( e eRGeRhdsBflated with the

roceeding fromstep 1652 to step 1644. COver tine, '

beacobaigadl that lras bee defeipanedio beithesiranger bracge bigaaliQyar gsfverahime

o R T B0 i RRREL b b KRR ame s e

compiel Méroeabsh §ighdld REeilEERURNGIf@EnEParsindat. Masadh bf hdse cases, the
change, e.g., due to the WI changi ng | ocation or due

selectian aftthregargeriaequensiswould bs basedmma srspasise ke iepgreyreceived in one
odi e ' . es are transmtted with
or mogé%%argblyglﬁhéﬁs fr%ﬁ]aﬁ%%reﬂ gé}%\lm%ft«%g

e signal energ is 10, 20, 30 or nore
times the average per tone signal energy of signa
tones used to transmt user d taé%@S r non-beacon
c Ihbifefesgribprimarly iq fhe coniext Qjran f\(@%t%ﬂé@ ‘B‘S@B%aﬂd apparatus

of thefdggsgf}{ invdtfon! %%ggl%%leqt) alwigle PRAE OF cShARRlcaféll B8tems including

y determn fromthe
many non-OFDM and/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

implemented using software, hardware or a combination of software and hardware. Many of the
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frequency of the single high power tone which makes up
t he beacon signal. Wile selection between carriers
whamshessr descri bed as bei ng based on a conparpGDUS™H4/034226

the detected energy in beacon signals received from

two different beacon trangi@itters, it can be

appreciated that this conpari son may i nvol ve averagi ng
abovel REcriRahctRddse aeBRoBIteP3ak bt aepleMrRdtet ugiMganachine executable

transmtter over tine to create an average received ,
instrupiéensotich aaeeitwaseriaslsderbinigmeching eadable mediyaniuch @p a gggnory device,

c.g. KOG 0BBR BSK oY 50 Q0] EERENE, QEPEARRA Bfffone computer with or
withoyveldagmal kadware! fod mphgnanoaipar pattivos dfethe nboveadesdrited methods, e.g.,
) beacon signal is_stronger opn average over a period of
in ong GRBOTEAPdEh eHCOBIBRlY HEPnahedhings he st i ERtigR irected to a
machinB§eRBBR ecﬁl'ngr?f?éluﬁihghlaal@iﬁe bt Met B5idies tR cBSsifd® machine,
stronger beacon signal over several tinme periods.
e.g., phddessanand ussbyiatet hardvatralto perderonons eprmadre b v stepsuf dhde
b q&cqulateg $ver time and then conpared for beacon
abovesqestihed TREHBAIShy from different transnitters. In each
of these cases, the selection of the carrier frequency
woul d be based on a conparison of the energy received )

i ANuprrsowsy addisiomabeaaiati pnssorythe methads #nd pppastay of the present invention
transmtt.ers. I SGri.: . DR LA ' .
cescr A RS e eSS RERLPL TP o B OSSR Shpin of

the inPéMBANSUti Vaidtions aread &e ap¥idetabwizhinah@sovipdef therigeentibn. The

comruni cati ons _systens inqluding many. non- OF and/ or
methqglsang @ppaTRLas OIS PESTRNL INYFNYER MAYDeetshini RBRYSCRRRfEGICNLS are, used
with éﬁgﬁ?,' 2o B B gué?]rc? diﬁﬂbﬁﬂﬁﬂgﬁ&ih‘ (PEDON EarfdlorRkiBus other types of

nodul’es tg perF rmthe steps corresponding to one or
commiubicationd lecidiques whieh papbendedito pentdowirelesy comawptaions links

GRS oSk, T R R RERR s

impleMeN e BhdAkdiRAs whidhnAtabfiid drhusiehfsisiliaRs withGnebilehodes using
sone enbodi nents various features of the present

OFDMrméfir CBMar dnivapbwsrranhodiments g mehleinedes @ dmplepttniedss notebook

may be inpl.ement.ed usi sof t war e r re.
compyBhPRa TGP et fir dresr 8 GRS st iepove
recei eEHaAIrMEr RIS dfd RigidwidNe dowinRpSfof RplbRentifiy taatieds of the
usi ng machi ne executabl e instructions, such as

preserfdnNveAdioB, i ncl uded in a machi ne readabl e nmedi um such
as a nenory device, e.g., RAM floppy disk, etc. to
control a machine, e.g., general purpose conputer with
or without additional hardware, to inplenent all or
portions of the above described nethods, e.g., in one
or nore nodes. Accordingly, anong other things, the
present invention is directed to a machi ne-readabl e
medi um i ncl udi ng machi ne executabl e instructions for
causi ng a machine, e.g., processor and associ ated
hardware, to performone or nore of the steps of the
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above-descri bed nethod(s). Numerous additiona
vari ations on the nethods and apparatus of the present
w0 nosnvdesn descri bed above will be apparent torPehUS®04/034226

skilled in the art in view of the above description of

the invention. Such vari at49ens are to be consi dered

within the scope of the invention. The nethods and
WHAAPRRCRAYMED 18he present invention may be, and in

various enbodi nents are, used with CDVA, orthogona

frequency division nultiplexing (OFDM, and/or various

ot,her types.of ¢ Lcat. . ] [ -
L BB R S Bt PSR Sy A R Bfnicarion
systerACii€ ffetHvRd@mpaisthghobi | e nodes. I n sone enbodi nents the

access nodes are inplenented as bhase stations which )

e SIS IIES Mgl iR atlirgiEeauenayanc yaidhoist signa dprduding p plprality of
signa]%%gl apdl/ sfgna corlré‘sg\éﬁtﬁih HPa E{m?éﬂt ﬁ%ngﬁ&c he nobile

nodes are 7 npl enented as hot ebook conputefs, persona

datdomssg atiamwtte f(dgDAR)y,cooversiphen spidrecived signal tegenerate a set of

. dncluding receiver/tr mtter circuits and |ogic i
Signal GO GO HRSPB 1o S BTREhHRRT RS I MR peY hagd
pﬁ@éﬁﬂfniﬂ%ﬂﬁ@ Bheref o Eith of @ pldrAtifyrP dlffSrer slonafcomponents which
communi cations nethod for ‘'use in a wireless term na
correspand o Qffeint &igmal noreatwithin said §isst éieguanss baed teogenerate a set of per
. _gconprising:; 3 recejivin first signal | first, o
sgnaf Pty o SRS el R Sl Bl A oulsPhdhatd ¥ aiferen
frequétlcyr al ity of 4 signal tones, each signal tone
correspondi n&lét o a different frequency; 5 perform.ng

jue, a
t idptecting, fioaythe MEY0ne FIKLY Ve Ghsud pignilcoOBIPPBENtS; Atiglal component
si gnal conponents correspondin
core B FRFE Ty SBhaled, 507!, cory pon o

eren ones in the first frequency band;
7 ddetminig) bagdidnehefreq@ncp bf tiacignal compuinantadetdcyedab correspond to a

di fferent signal corrponent% whi ch g correspond to
beaCOBiSfH“éFéﬁ@“@rg‘ﬁﬁPe"l‘:bﬁﬁggeW{‘ g tesaidibeacpe sigitlequency

band to generate a set of per 9 signal tone energy

val ues, each per signal tone energy val ue
2. cdheesmonuticagonomathdd of elasmil, LO frequency; L1

detecting, fromthe per tone ene .val ue of saj d.

STy S oreht b eaBE Ferrapondie kit Biatth Sep @ Bitsrons from
currettQafticd BREMhCS uSétPlo; cortblurichtél Rt tR arBufteAtthe tWekgsbibf tattechment; and

frequency of "the signal conponent detected to

corheesip oaid camicafrequapen comesppRgting to sithracprpigntldyipeated in a second
frequ%r%mﬁ(? gvgngc'hqg i f% é%xsgﬁtal%?gﬁl%,%@ai network poTrr{%f attachment which

i ons e
transmitted said detected beacon signal component, said detected beacon signal component

being located outside said second frequency band.

3. The method of claim 1, further comprising;:

making a handoff decision as a function of the amount of energy included in at least one
beacon signal component received from the current network point of attachment and the amount
of energy included in the detected beacon signal component, said detected beacon signal
component having been transmitted by a network point of attachment which is different from the

current point of network attachment.

4. The method of claim 1, wherein detecting from the per tone signal energy value of said
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2 wherein said carrier frequency corresponding to said
beacon signal is different froma 3 current carrier
wo eewquesssy used to conmunicate with a current Pet/vwsI0ki4/034226
poi nt of attachment; and 4 wherein said carrier
frequency correspondi ng t@0sai d beacon signal is
| ocated in a second 5 frequency band which is used, to
ionall ' fp o kKa BIcBh sithaBihtRaésTENt
mgnmﬁ%?gﬁﬂghiggﬁgﬁittegnggfg dg%%cted beaco%ﬁsignal .
c oopparerg the determised endrgyiobeash of saifl ghunlity of gy frsent signal components
bei ng, | ocat.ed ,out.side sai d s n e . .
t0 2 i O B! T BB R Bierad T Pl gy s
receiveanigahl decision as a function of the anmount of energy
included in at | east one 3 beacon signal conponent
received fromthe current network point of attachnent
a . A
5 el e o e G AT Dapeshe
averagOpgr adren sighal \einang ylod el d recenedifirstestgnlal/inss aitkfinsofréqueot nband, where N
) of attachnent igh is different fromthe 6 current
lsap?ﬂﬂYﬂVQﬂe%ﬁﬁWkﬁﬁn ttachnent. 1 4. The nethod of claim
1, wherein detecting fromthe per tone signal energy
val ue of saidsignal conponents a signal conponent
6. cdhe esponibftcbaim 4 edeoin sdid tasholengtgysleve anptdeast ) ines the
det erm ned ener f .each of .said pl.urali:t f
averagf g s venat Brae ermERen el ot el L RE it Rapggey band. where N
is a pbsBYR vatkdl gBatbsSthgh @@t er than the average per tone
signal energy of said received signal. 5. The nethod
of claim4, wherein said threshold energy level is at
I t t] .1 he aver ' - -
o FE e e oA BRL bR e DR P ROER A Nimes the
averaf@pdt tond gl Bhdrgy af s teceived fisst signglrie asid firstfeaqubneythand, where N
' The net hod of claim4, wherein said threshold energy
is a pesifjvg value greatethan % ti mes the average per tone signal
energy of said received first signal in said first
frequency band, where Nis a positive value greater
8. t Mhn n2Bhodrof cTdim 4ystheodin efid trasholdenevgelewelns atdieast N times the

t hreshol d ener level is at_.least N tines the avera
averafgLper it T T RET Gy 67 € T BB Dt R P P UATAG, where N
isapéﬁh@ggﬂhgééﬁkrﬁ@§qg§ncy band, where N is a positive

val ue greater than 99. 8. The nethod of claim 4,

wherein said threshold energy level is at |least N

times the average per ne gi L. e id. .
R TR I T
frequiM§IcBnPérkisn & @Sk BsiN@bikeofy @iadrete Fobeer ttafdform (DFT) and a fast

Fourier transform (FFT).

10.  The method of claim 6, further comprising;:
in response to detecting the presence of a signal component corresponding to a beacon
signal determining at least one of a sector ID and a cell ID, based on the frequency of the signal

component exceeding said threshold.

11.  The method of claim 10, wherein said received symbol is received during a first period

of time which is a symbol transmission time period.
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9. The conmuni cati ons nmethod of claim4, wherein said

step of performng a tine to frequency conversion is
w@eoosaosssd usi ng one of a discrete Fourier trapsT/Us1004/034226

(DFT) and a fast ‘Fourier transform (FFT). 10. The

met hod of claim6, furthesSiconprising: in response to

detecting the presence of a signal conponent

12.  COhé HRERABMGIMA 12 RERF S IRBihe dRFM Ni ng at | east
one of a sector ID and a cell D, based on the

f detgetorecQFOM symebals ipakiided bngaishBrst resgied signg osgpaes which do not
h threﬁgolg.xll. qudggiﬁgﬂiof cl aim 10, wherein said
ave gneeed 1GYels &xsedine P ERECILd during a first period of

time which is a synbol transmi ssion tine period.12.

The net hod of claim 11, further conprising.the s

te
13. offhe methadiafpimppmhsiabia threrbplde @ dynamicplly gepeggted threshold, the
| ' | on tones which do not have energy
me‘hﬂrd:‘@‘gf‘és{r%gﬁé‘gg‘%hg said threshol d. 13. The method of
Clgenematthg sahithedsholddioth atiesss hod teceisedisigyalani cal |y
generated threshold, the nethod further conprising:
generating said threshold fromat |east one received
14. SHUB;ethottof I MEWABKIP{aiFhAbA d5o rddiQELBnAdhdludds a plurality of
| east one received signal includes a plurality of
tones ttbastsp of genesatiog saidd thpesteldirichiglessai d t hr eshol d i ncl udes:
determ ni ng the per tone. ener f said at.. st one
- GeErmaieighdioRs enck N GFHGRrfonSRE R ke, ¢
said per tone energy corresponds to the total energy
of said at |east one received signal divided by the
15. nhparethsd oficidinr dntvhersriaisl pen (NGFBErEyIFOTaERPNGS t] 1B &qtal energy of
: e.receiv s 0 IF B L eni
saic o iy SRR P R i BT0Y e B BTRRATAAR i fed n said at st
one rabBEEE bignslatsthadbnd @agbpanding teadliffednsirgmuahcy.s a si gnal
received in an OFDM synbol transm ssion tine preceding
said first tinme period in which said first signal is
16. T 8RB INRhd Jrelaid ', WRERM 24 aCb Ak Bhd RceiWB@SighA i @ sfEnalreceived in
| east one recelved S|gna? Is said first recCeived
an ORDNrsgmbollBansHissionetithe dreoéding sdidfidst timerpeniod i sinpahi sgidnfgrst signal is
.storing information on the determ ned energy and
receieflequency of a first signal conponent in said received
signal which was determ ned to have a signal conponent

energy | evel exceeding ' ' o _
17.  The method of claim 13, wherein said at least one received signal is said first received

signal.

18.  The method of claim 4, further comprising:
storing information on the determined energy and frequency of a first signal component
in said received signal which was determined to have a signal component energy level exceeding

said threshold energy level.
19.  The method of claim 18, wherein said first signal component is received from a base
station sector transmitter corresponding to a base station sector in which said wireless terminal

performing said receiving step is located.

20. The method of claim 18, wherein said first signal is received in a first period of time, the
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said threshold energy level. 19. The nethod of claim
18, wherein said first signal component is received
wo easiiecbase station sector transmtter corr esp@nﬁsmg4/034226

to a base station sector in which said wireless

term nal perform ng said 15€eeiving step is |ocated.

20. The nethod of claim 18, wherein said first signa
methddSfuftR&Qlo¥Rfising: a flrst period of time, the2 method

further conprisin 3 receiving a second signal in

s easeivingresdcond ggnaliinen secand peabeldinae daKl serond signah @oaldlng a
pluraﬁé 8% 5 gél't&%eg?éagglr %@Q tghcg{ﬁﬁssfn s%"él&ni ﬁkr?dn %L)rr{:s%@ﬁdmg tS Q'dﬁferent
ﬁmqu&kgquency, 6 perforn1ng a tlne to frequency conver si on

on said received second signal to generate 7 second

s epriemisg g figle teéwaamtcgnwm SPSHAITFGI Y SaFaeH B to generate a

I

secon %g)? si g&nl A t eeltétg g?gi’ﬁ’g%dlﬁéﬁﬂ&%%t S ﬁ?ggllneisﬁn (t)he first frequency
banddlfferent si gnal conponents |n said LO second set of

nal onent s nd set er L
SHERAT N TBE BREEG 9! fbd. uaes of ST Siapnrorfaents in suid
seconf R F¥ighal dnpoesRitdlg é\%ﬁ%‘ﬁ* s&%hd okt dF ?Er SikR) abnel @By values, each
ener gy val ues correspondln to 12 a different
per sigad mmoyrgywallmonpad|s¢ﬁ@nd lset of @eesignd dencanergyyy abgessqapsponding to

lurality of different signal conponents L4 to
adﬁ@ﬁﬁ@? Eéhed energy level; and L5 generating a second

| RelinpaifY theidgeshineddhargy bﬂ@chhﬂ sfld @henliy ofidiffersaiindl components
beacon signal L6 when said conparing step determ nes
tOS%@Hﬁ?ﬁ@@FwﬂghF%§h@P@ energy level is exceeded. 1 21.

ne mr%oegsegg & nﬁicglo]'%tgngll'ﬁﬁallagﬁrgtg?@féséﬁ&g)f a%econd beacon signal

ase station r to use as a
when @aﬂ\bﬁfdpaﬁmg step déteﬁmhaz:ﬂhmesatd thassboldenezy3eveb igxarcested. of
the determ ned energy of the first signal conponent
and the determ ned energy of 4 the signal conponent in

21 S3hd ARG HLANA), rilfiePtihpRdnbiave an energy |evel

exceeding said 5 threshold enefgy level. 1 22. The
rmlt:tendmuxfg whigh s, stathverseitar tohise @& network goind ﬁkattachmem based on a
oi.nt . is ect

compinspat s b e bt SEbsoMpem aflie, Rlfmiga cnerey of

the si Qna‘lj b&ﬁlgérﬂﬁt insfd Qo sigdl deefthined havs3an el y’ﬂ%bél%dcéb‘dmg said
| ai m wherein the current network attachnent pol nt

threShoéd@em)rbvelsector of a 2 cell and wherein said
det ect ed beacon signal is transmtted by a different
sector of a different

22.  The method of claim 1, wherein the current network attachment point is a first sector of a

cell and wherein said detected beacon signal is transmitted by a different sector of said cell.

23. The method of claim 1, wherein the current network attachment point is a first sector of a
cell and wherein said detected beacon signal is transmitted by a different sector of a different

cell.

24. The method of claim 1, wherein the current network attachment point is a first module
corresponding to a first carrier used in a first sector of a cell and wherein said detected beacon
signal is transmitted by a second module corresponding to a second carrier used in said first

sector of said cell, said second module serving as a second network attachment point in said first
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3 cell. 1 24. The nethod of claim1l, wherein the
current network attachnent point is a first nodule 2
weooosaegsndi ng to a first carrier used in a fiPGL/US2004/034226

sector of a cell and wherein said detected beacon 3

signal is transmtted by &3second nodul e correspondi ng

to a second carrier used in said first 4 sector of
sectorsisgidselll . said second nodul e serving as a second

network attachnment point in said first5 sector of said

ceII 1 25. Awireless termnal for use in a
rmunlct|on stem the wrel.es .
PP R LS o GG Sy Gl irctess regminal

Compﬁglf@t peri od of time, said signal including a
plurality of 4 signal tones, each signal ton
c OroRBS B ARFietiing ®signaliip fachishpertode tigife yaid 51&%1aﬁeluf1@g a plurality of
on said
signalfGhds© mar;%nal bhE ol ggcggg&nﬁ&g@gmeltvﬁfggﬁ&eénal
cmﬁmﬁmmrfommngammmorf@qnmo@l cofresrsioh omisgidatcd vaessgriahto generate

a first frequency ban ns for determning the
a set Qigngl S SRPTAER CoHespoptile &t FRFTaK SEFRERHD adirgaiduency band
&%@%ﬁ%ﬁggﬁgﬁn% %:tlﬂ? CRELGOPERH df ‘ﬁ pmrtllf &'t 'ﬂifférérﬁ%‘x’é?ﬁpb&ﬁponents

requency band génerate a set
whlclﬂcqnmspcmdgn diff¢rentdragnenaggs widhinesd ﬁeacfteqpercyshagdm gfmn@e a set of

s T A T e
frequér@&d plurality of different signal 2 conponents to a
hi eshed ener gy level which is greater than th
a\maag@rpempgmw@p desrrained engygy of @#chgbéuseldrpéltréhvé& different signal
compBréeglésatﬁ a tgreg de é:nte%a}/ | veq %k%hcggpeoagsggléarn%ﬂé 59&9%% Qggn‘éptoﬂe energy

of saifl agtenied sfgh@lttbdieféet a §lghd] @begotient aomespondikg &I i bedvor Bignal and
point 5 which transmtted a detected beacon signal

witieahs {ps dstesmiang if ahapdedhehantd be igitated{on ftet‘M%fé‘ra“GC*Ha‘flﬁ point
wh1chtstg$1§nﬁt?ecgz} 35t§5t§§563f05t9 ka?al GRE Whith se€4 H&‘rﬁ%y fré(ﬂlelrléf td®¥ansmit user

ess termna communi cat e a current
data tpaimthfﬁafenm &bwoa karsiet faajueseyt in uke DY salaﬂwaralwss @rams;cll to communicate
term nal claim 25, wherein said threshold energy

W‘tha}“é{}@“tp%m%\?fr?eé‘éi%'ikaﬂafl?%g 2 the average per signal
tone energy of said received signal in said first
frequency band, where N 3 is a positive value greater
26. t [Thn vBreldss ermireh of oaime Bé,s\shetrelmaudethre@liolé pagrgy boyel is at least N times

n sal threshold n | eve
the avterarggé)erzmgwg WreSigy AP &1§ch eélrsg%/n 0 Sé}a(f% Sr%o@‘? sy band, where N
is a pSdiEN alhdgré@bihbh 5st frequency band, where Nis a 3
positive val ue greater than 150.

27. The wireless terminal of claim 25, wherein said threshold energy level is at least N times
the average signal energy of said received signal in said first frequency band, where N is a

positive value greater than 150.
28. The wireless terminal of claim 25, wherein said means for performing a time to
frequency conversion is performed using one of a discrete Fourier transform (DFT) and a fast

Fourier transform (FFT).

29.  The wireless terminal of claim 28, further comprising:
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1 28. The wireless termnal of claim25, wherein said
means for performng a tine to 2 frequency conversi on
w0 200p20966T med usi ng one of a discrete Fourier pCEDS{004/084226
(DFT) and a fast 3 Fourier transform (FFT). 1 29. The
wirel ess term nal of claiid28, further
conprising: neans for determning at | east one of a
S @felaf for @el@ﬂﬂin%g@ﬁ'léasi @;ettffsa%@_ct@ﬁﬂb hed h ceQUB BEWEdUn thé Erequency of
si gnal conponent” exceedi ng said threshold. 30. The
the sigriaf eprapeneneexeeeding ofid giresheld9, wherein said first
period of tinme is an OFDM synbol transm ssion tine
period. 31. The wireless termnal of claim 30, further
30. COmpRWiflddgtermirgy 6Dakintl 29 edlidrein saddirbieedet ef timegs an OFDM symbol
synbol s included in said received signal on tones
transmpjssieh g BsBPdhave energy | evel s exceedi ng said
threshold. 32. The wireless term nal of claim 25,
wherein said threshold is a dynam cally generated
31. t Hhestirdldds tariménahiof ebims 30 tferthérvampoiomgr i si ng: a

t hresho eneratjon nodule c L e .sai.d neans for

el SRR 08108 554 R 180 on ones
whichMid £dt@39e L8y Rak1s kceelil ThidInrebhldher conpri si ng:

means for storing information on the determ ned energy

and frequency of a first signal conponent received

2. ¢ gkt Lol e Bl A8 ety s A AR Hbgeraca

thresHold, @] relesnefrgiviall dvigdrising4. The wirel ess terninal of
claim 33, wherein said first signal conponent is

r adkieshald gensrtipnyaedile eqplasiio saidimrans frspfoFmige a time to frequency
Conveg‘g&qespondi ng to a base station sector in which said

WTeless termnal performng said receiving step is

| ocated. 35. The wireless term nal of claim 383,

wherein the mgjority. of ‘tsrjlle energy. i ncluded in said

33 f ilhgiwitsless farminakpbriaite 29 <l URRee F¥om a base station
S SRS £ U RARBHh A ¢h de Q@éﬁnﬁk&%hé\}%y gﬁ&frgdiue!nefi 8f st signal

adj acent the base station sector in neé Wi rel ess
compbeentrevalved dueng sand fitsh period efttingé yhath wasrdstaremed; tg have a signal

| ocated. 36.. The wireless termnal .of .claim 33,
COmMPPRAN FRGTEY ifﬂ‘ﬁlr ?’@F?fé\g‘g %cgﬁ'gesﬁ%fdmern&%/i 1$Y9ly a second
signal in a second period of tinme, said second signal

including a plurality of signal tones, each signal ]
34. t dihe wirelesaiterminat of elaign §Ravhaseinsaiidipigiigngl egmponent is received from a

base station sector transmitter corresponding to a base station sector in which said wireless

terminal performing said receiving step is located.

35. The wireless terminal of claim 33,
wherein the majority of the energy included in said first signal component is received
from a base station sector corresponding to a base station sector located adjacent the base station

sector in which the wireless terminal receiving the first signal component is located.

36.  The wireless terminal of claim 33, further comprising:
means for receiving a second signal in a second period of time, said second signal
including a plurality of signal tones, each signal tone in said second signal corresponding to a

different frequencys;
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different frequency; neans for performng a tinme to
frequency conversion on said received second signal to
w@eoenedes7 a second set of signal conponents  PCT/US2004/034226
corresponding to different signal tones in the first
frequency band; neans for-5determ ning the energy of
each of a plurality of different signal conponents in
S glednser pdomfhg Aftinkd ©BTAIquERITROARSSN A sEidteseitedl second signal to
second set of per signal tone energy val ues, each per _
genergte gria¢ondepeolsignal gompangatsicarrgspoading de Aiffesent sigmalfgpes in the first
fre usig al .tone energy val ues corresponding to a different
quene ﬁﬁg%cy; means for conparing the determ ned energy
oimeanastor Abtesinthgothe eadrigh Wi edchdif hfpdurakity ofidiffierbnt signal components in
~conmponents to said threshed energy |evel; and neans
said seeond get fsinA| FRINPANCAISKR BENSFALe 3 REATNE SefedTipaT #1gagldeane epprgy values,
The. wir . . ¢ L eing:
cach JSiaRhfEhERAPUTLOR sl sebp LM S Siral Rhe SRARY YEMET,
corresponding & adiffergoifretiuaicyat t achnent based on a conpari son

of the determ.ned enerqgy of the first .si.gnal conponent .
AFREDH ST GRTERHE 08 CEERYgY GrerEn el el AL BaNBBNGHE G ent signa
comp§1?én@s D]&RNAresh@erddat &l1Maed have an energy |evel

exceedi ng said threshold enezgy | evel .
means for determining if a handoff should be initiated.

37.  The wireless terminal of claim 34, further comprising:

means for determining which base station sector to use as a network point of attachment
based on a comparison of the determined energy of the first signal component and the
determined energy of the signal component in said second signal determined have an energy

level exceeding said threshold energy level.



