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BASE STATI ON BASED METHODS AND APPARATUS FOR
SUPPORTI NG BREAK BEFORE MAKE HANDOFFS | N A
wWORMFhe6ARRI ER SYSTEM FI ELD OF THE | NVENTI ON TP@T/US2004/034304
present invention relates to nulti-carrier
comuni cations systens and;l-nore particularly, to
nmet hod and apparatus for performng inter-sector
BASESTATIONBASER I METHODS AND A FRARATIUS EOR SBAESEINGBREAK
BEFORE MAKE HANDOEFSIN AMUDTECERRPER SYSTEM W t hout

mul tiple sectors is a single sector cell, i.e., it
i ncludes a single sector. Signals are normally
FIE I ctor transmtter using a carrier

frequency and the correspondi ng bandw dth, e.g., one
or nore tones surrounding the carrier frequency.
DiFHegiregeht @eédtFonaBil{edto ARGE-O4rSiePéordmbRichti Hsts§étem§ 8nd, more
di fferent frequency bands centered around a carrier
partiquiasly, En@gthod end pppardies &s pedermyng sdersectph end/ar intesrcell handoffs in
ncy of adjacent cells and/or sectors are often
SUCh%iggMFent To receive signhals corresponding to a
carrier frequency, a wireless termnal normally has to
dj.u its receiver, e.g., receiver filters, to
Mgéﬂﬂﬁéiwd to the frequency band associated with the
carrier frequency to be used. Switching a receiver
bet ween carrier frequencies may take time. Thus, in
r eféféﬁsvmysinaﬁlﬂdnom @i mefleaedtotst er cathwitiut nfidtisle seqoisiga single sector

tmeeF di fferent caaélers may cause the receiver to
cell, idnd b LFS  HERIIRFET QRiBNHE SSAICERAIN FUTSHALFERY & BFptarciansmitter

usmgk!ﬁ:ah‘?é%effe\’]ﬁgnc@%dttl% é&ﬁsﬁdﬂdﬁﬂﬁaﬁﬁgwﬂﬁﬁmﬁe Sonevglr lﬁé)x%sténes surrounding

termnals, e’g., nobile nodes, communitating Wt
the camsrefr@luancno Didfereat g¢lisemd®a|scqt@us of neql eﬁcxyus_mtiffamm fngquency bands

t hr ou a multi-carrier tem need to,decide
centefed e B iR nBRAPY P RCtEr S el 8 iy redency of adjacent
cells ATAPSHEBENGH ar€ offen di€RFMESPOREENE sigRaR BRBFRHINgaH q/c%er frequency,
sector. As discussed above, an adjacent sector and

a wirglegs|terfragal mlsw@m@ll)dliwfsft@ pdjnst itsaeeiar, €.g. emqelwclyﬁlt@rmo a:grraspond to the

frequ(%sn%&tb%l:ld ?é’sog’ls{ed Aat ﬁ;gf: ?M‘ﬁ Ll gc%{reggf g’q?ﬁ lfspén gﬁlbtc@%gtacrﬁcellver between

carriet frequmies afayitake e qURES ih reddiPére alithya $ingT0 Billte£cHXM] @ransitioning
i ncludes a single receiver chain and |listens to one

betweep dpff@pnticamipiemay CHsa dheiece velitg epcaunies injeryalssluring which
mforr{iﬁ[b%tcraﬂ'nﬁf Be fe@eijhlg'(?d %@&%t&mgr ]gr?z?éss associ ated with

e recelver. because cost reasons,
mul tiple parallel receiver filter chains are often t oo
.q5|ve to be ractlcal In some known systens a

otislessermingle & s, AP nQdsh ARG AR Y1 4 Base skgfion on a given
carrieﬁfrgtgﬁefnbyﬁﬁﬁ h%vglggﬁl%g?‘ija i Q%&P% sPHnh RSB detiah v@l@ﬂ t make a

used befo tching to another carrier.
hand@’baml tsaysttmm;o aacwicaglce Sequancyi gl cpespadlingaid zynew cel] and/or sector.
. SW I r
As dlss(':\llx\gstea agg’vel E'n? adjgge%lt \s/eector and%r cell may use a different carrier frequency, and as a
sector or cell boundary is crossed, a wireless terminal will normally have to identify and switch

to the new carrier frequency.

Typically a mobile node includes a single receiver chain and listens to one carrier
frequency band at a given time due to constraints in the hardware and cost associated with the
receiver. This is because, for cost reasons, multiple parallel receiver filter chains are often too

expensive to be practical. In some known systems a mobile node waits until communications
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different carrier band to check for signal presence
and/ or strength. Unfortunately, while switched to
WG emsobee8or another carrier, the receiver can POL/US2004/034304
receive signals fromthe carrier that is currently in
use. The known net hods of -&etermining what carriers
are available to swtch to and when to switch to a new
are oSt s gaifidaByy degrddldd dmthe l@b&laﬁwg)te&derdmmmbmrxgatsbd) beforegayigching to
during the handoff roc? and/ or sted re ources in
anothgefiarcdr i §OTHM Y IR AITIFR tqrﬁ@*aéasv%@faﬂat%w {ehes jugpeceiver to a
e
aifer R S ek R S el QA e rRbrunatly, while
sw1tclaadablsemblefcarmdolshhncdrdelb dxeusm\/eatcamngt rgéeremsignalefrom the carrier that is

ndoffs ween sectors and/.or c s using diff nt .

cumerg st THY Ko MEOET EhATe St Sl AR 0 bwitch to and
when rt@ WitMﬁt‘b AR Sdrribr Iﬂﬁ‘)%fgsﬁlft & infdrfuptéidtdovhréhi&ation§, raps during the hand-

bet ween carrier frequencies. Problens associated with
off prewss chilfog wastedeesoursas in mpnifqringuied detesminged she whpIPPHate carrier
¢ tb ch, between carriers occurs whether or not a change
requ‘?l}‘fy 38t i on occurs and are general |y encountered when

handof fs occur between carrier frequencies. For cost

reasons, it is often desirable to inplenent a
cénmdmn@latq Harahism o delPrmHnmesyhigh earpeEaTeaEencyRands are available
e t
o s BRI S DR DEBE RS ROl gifrn
carrieddlpraseat p@bldnst Bkodigediwity atljusting mnam:xtztndfor mansraitiey cmrastry to switch
to be changed to_match the new frequency band. Thi

betvwaes cARICT {feqRrGioye BONGTHSASSARateh & tsHA G RIng HOtvae] Gatleg fequencies
occur heﬂlt}ies»\ﬁﬁhrﬂeﬁ’peeﬁ c%ﬂi’é‘f@&ééu%fwﬁéﬂﬁer%?ﬂ’otsa?a{aﬂ%Ef}f lo@ﬁkdn occurs and are
transitional period required to 1 nple
generhlly erountesedigehen antibifs casebaiveen deiecieequendies Ecprrcglstereasons, itis
recei ver/tr nsmtter resul.ts jn an.interval duri .
oftn i 1 RAEBRGAF ETTHRE D LIPS BT e A ensmitter
and/or transmt information to a base station. In
systens where each cell/sector uses the sane
f 'éberesvasching l@ptweqma@yqtfmqgemlqsharaarfalqg;ﬁy@rwed by the receiver and an

andof f.s bet ween, sec an /or
analof 8 Beety b B o "By bariD e S P fpguency
band.| TR WEARM1IANSIvES &Hudting @RCAltH fas taﬁ@nd’eﬁ)ﬁto@ tlfe/ &eti¢rSrdglency of the
the sane. I n such systens "make before break” handoffs

new sgetor pededlt iBheltyansisiopaltpstipdgaduitedio immeraeriivis fibter ghapge, in the case
B e

comnﬁlﬁﬁ@ﬁbﬂgde\@cegs unitsé 6 rRadive gnd/érheans mitri afoimatiomiot fbdsk etation.
ol d base station. Gven that the carrier frequencies
are the sane before and after handoff in such systens,

t rig g stdris WREARLLY 1058 Asds @b dnk £rd ’H%ritﬁ ﬁgﬂ%@.ﬂgith a

Ver and/or transmtter circuitr
frequér&q'uemsfedat“e of $nhancloffb between setdtmfs ) osmﬂs dogoareguoe such filter

cells relativel nor SS O et her ndof f
switchpEoRE BN S48 e BequaTk i R 15 sngachal U welsariee) Ry the same. In
such @Q[ms' "hdk8 B¥ford EFe%HShM@ffs handiande19Ehsy b %})%ﬁmb ame make before

tation or sector to another before a nob
break handoff the communications device directly communicates with the new sector and/or cell
before breaking, e.g., terminating, the connection with the old base station. Given that the
carrier frequencies are the same before and after handoff in such systems, there is normally no

need to alter the filters in the receiver and/or transmitter circuitry making the time required to

switch between the two sectors and/or cells relatively minor.
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device is permtted to transmt user data, e.g.,

application | ayer data such as voice, text, etc., the
wornhshecsnde perforns timng and/ or power contPOI/US2004/034304

synchroni zati on operations. Registration in the sector

or cell being entered is ndrnmally also required before

transm ssion of user data to the new base station or

sector is permtted. Such signal |evel synchronization

operations can be inportant to, prevent transnissi?n Qy

t eenistish ef whethere bandeffipgrafing iyl Yes &ichnge 18 &erisr frequency or not,
n DS FALES L i S SRSt BB PGB el o o
devics tnpErsiteidaasrananip asdridatal ag., ppplicodorofayei data siwhsetvomsi tdst, etc., the

.on periodic basis for use by nobile devices enterin ..
mobileede %Iifgmtwgéa@m PowFHRANY %ngfbm?l&a?@g?%ﬁfaéfonan Begtation in
the sdRB HPEM béih% bRtbretiidThdtehaR) dsBre RPN befRd trhmission of user data to the

synchroni zati on operations. During such periods of
new hasergtatictesn seetor seemitteg. Sheh sighal levet synchomization operatignsecan be

. base station to.performtimng and/ or. I ol . .
impod i ke PrsRrosatnt SRR Pa PPl vt et E st grgotor interfering
with B8 Yaf§Ris@bAEAEM dtikr nkidile e Viees alRady in the eélUs&tor being entered. In
regi stered devices know not to transmt signals during
sometshistemparpartdavllarpeped pbdmefis set Atide @ @ periedig bapiy fasyse by giobile

. dedi cat e er i i. ' ' e e
coeEERe ST B Dot Sl SR BaF g v
and/odpbwer ddierobiehalation opdrations. Desiag ke, pegiogs of Seik, ddvices entering

tones. In such cases, signals may coll i(fl/e and t he

the cqllisgrtor can saachiher hee HaUQTOPHOR HIINA 4/ Br PR CRBIlame

sync}ﬁglﬁiz:ﬁfo LGS oNBV ith&it inE RS WE dENEEE dIRad Pin the HMtdMA%. &, because
ater dedicated registrati period, e.g., using

registeredideeiceskedovohottto massmidsigpals tuodig thiveparegilatpeaiod of time. Signaling

. praocess, physjcal |ayer signaling.ssyes are resolved, .
during 5 defi 3¢ 5T OF S 10 TER ROTHERHR RS ath & o RUF BF MR AY devices
may ﬁtfeﬁrﬂﬁ s %%is% uSRG/ IR st AbRh St RdnP RMBEcERNE.T @ of fones. In such

achi"eved,” e.g., "based on control signals received from
casest $ignatemap asléids ned thenegistmtmddiytthodeviess attompting t usevhesame set of

identifiers used to identijf h evice whil.e in.t .
ones By 0P RYE BEmHodr gt e bl oG e ERalilel Fp blisd B . sine
anotheE 8t of Rhed. NAS P&t BEWe ¢&Jiti08 phdcessOPRRIGY NGBF SIphdlitigiiSes are

and I D assignnent issues are resolved in regard to the
resol yeehpucle by physoabsignah tighieg used\ie Cor{rQ) sEMpelfransmgssiony gnd/or transmission

acket .transm ssi gn re i : ' .
pouBRFHEN H EU LS5 B0 P ESTRT PR PRt B 18 A5 bEe saon. I
additRAdéY orGedrt davide tdeatihias esat tatidamify hetdasice eiledn tiralew cell may be
~In the case where the frequency bands of the old and.

assigprsljodhadeyiceasseiipg iomgistes ipthemeWacstisectpr. Quacepyypehyonization and ID

assiggxgglft:i%hg%rg r&%‘i\@dqﬁl &%Mﬁéﬁ% LA Sttt lﬂﬁﬁaﬁeﬂ{l ﬁlgﬂgzr%e e.g.,IP

e sim eous conmuni cati fg i n
packdt tafsirissiyn badiebceptidn maybdpis ® stat bavwedmthp endbile mevice entering the
above discussed registration operations, e.g., timng
new gior apgl/or ¢rbhand the,base sfatignén thay cF’é’é/E'flgr I D specific
assi gnment operations. This is possible since the
frequency of the filter used in the receiverand/ or
t rlansméase etheredbe fragaenby batvis o e ol end sowsentpcand/argell are the same,
e stations in cases

ith b wher . o
itis o\?,t‘en poss?bsle t6 Taintai commutiications with the old base station while simultaneously
communicating in the same frequency band with new base station to perform the above
discussed registration operations, e.g., timing control, power control and cell/sector ID specific

assignment operations. This is possible since the frequency of the filter used in the receiver
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the old and new carrier frequencies are the sane.
Thus, in systens where the old and new frequency bands
wae@spbesssane a nobil e device can conpl et e phyBCTEE2004/034304
| ayer signaling operations which need to be conpl eted
before | P packets can be réceived/transnmitted in the
new cell while still being able to receive |IP packets
and/of frm{mtlh& rQ:ledi nbetsechahgdd Wien @Murtlbﬂmghmﬂi bak stafipas in cases where

snchronlzgtlon Wlth”lglr% kfda A
the olg pad P%‘ﬁ ca@ﬁa A fregaIc? &t5i 8¢ PUBG-0 %p&%(f‘ieaﬁ the old and new
/ |
frequ%ﬂ%ﬁﬁ&sgzger: 'tHr% es,taﬁlg &?ﬁé}%&%&% caft kﬁm? Seﬁ:'t ;gﬂ%calnlﬁyert%?gn%ﬁﬂé operations
whichtieeet ¢@ bbyomplgtedfbefdre Ilhpwkw@am bt ceesklveditransmoittsd apthetngw cell while

r out of packet inenddfrte.rm'le 0 _t he d
sill bgagablete draeReih pe A B STerton t@?/gw}f?éﬂayef ¢-8-
tlmln% BehcRRRNAGbA Q. V\Mtii‘ tl{eh'%\&%éﬁe s@tibn,iahd K @dpifatiBh operations are
onnection, sufficient to conmunicate |P packets, with
completetdiw tiedw sactarie] @rsigniabmey be et éh tkee s Tosting pPh packets to the

o RSB E S Bl 5 PR AFRE0 Pl o

mobilg k& MR Seclstfeell O T4 tes WeY,ah viiedus Khbgh sglaeme, &h@éonnectlon with the old
interference at sector and cell boundari es At such

cell isfwakeferiics 8 copegtian sutfiraent taeRmgUNicasill @acksiesifgnew cell or sector,
S est%)épgrd ence signal conditions considerably worse than 0
or extended periods of tine. When different sets
of frequencies are used in adjoining sectors/cells

e.g., afr equency reuse pat tern greater than 1
ﬁghléﬁ/@dng apigalgIcantic dihishos shestamedp eath sgRQr ey Fel of a system
mmplﬁﬁ:lé %Q%Vdﬁ?é%@ﬁtﬁong Sifhd c}& fvgﬁ&’s ABL APIh¥ r@@t‘i\téf'ﬁ higR@RgieB of interference
cases ereIs fu reuse of all frequencres.
at secidraad cell boaldatied eAf sack hoendaties gﬂ\temsmbfadmgumarle agdes may

rowde eason to ayvpid afre reus esc ne . of
experienge S COnHEOREUS b BhpRe Lland G (i SEEAS S B Bine.
associ at ed with adjusting a transmtter and/ or

receiver's filter to operate at a new frequency band
maNben diffeteohsatgofi feapiendes aa dsed iarndinining pectorp/celils, gye., a frequency

et ween an ol d and wcarrle fre t
reuse BRI ESE AR A0 BROUNIORD SapP e SG0e el doBhiries ar
usual%ﬂs@&fagfyﬂ)eﬂéﬁtﬂkn headed Whdre aceelisrtall gdust of bl freg@encies. Thus, signal
i'mpl ement.” Accordingly, in handoffs between sectors

interfeneti¢eost celbispasonsiungarinsiprevidesia Easie A¥gIdBdFragency Bpsg eheme of 1
ration is often used where
oSBT PR G e

e old base station is
term nated before it is established with a new base

station. Unfortunately, this normally |eaves {
ol ageasiaed B BAESHNg 4 Eansmikerapdigh Eaeetver T [operate at a new

frequgrfcriy' lﬁgil m'fz{:éjé{% Eéh&r%‘re&él%r anl tfa ?lsrﬁiNeF Ell?él.f‘lg{j b&t@ve@h Entn gfd and a new

cul ew carrier frequency
carriedtidgtidnon at a tdterthapsrquind anbugiemdmppam tmgalbet@dlswssetd llnbﬂ@ before break
r and to perfor ere

NPT I W B N
usingRAGEEH: ARG EAnaS) a%@il@;éf&@%éﬁéq{anm opRatiétLid @ften used where

radio signaling with the old base station is terminated before it is established with a new base
station. Unfortunately, this normally leaves the mobile device unable to receive IP packets not
only during the duration that it is switching its filter circuitry to the new carrier frequency but for

the additional time period it needs to register with the new cell/sector and to perform the
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The need to wait, in some systens, for a periodically
occurring tinme period during which registrations are
wEensédsesd to occur within a sector or cell, cerbUszo4/034304

with the uncertainty that resources will be avail able

in the cell or sector for -bhe nobile device to

regi ster during a particular registration period, can
requife@aihihg abd/bhpawgarsgalihed pdtonaiperation®) antban ydPqeskdt vedirection

dela¥s bef ore a nobil e device can receive | P packets
operafignsthaleRry: B¢ peeded-sect or aft er termnating a connection

with an old base station. In view of the above

di scussion, it should be apparent that there is a need

f diheneemwd\salanm sepp aysmnuﬁs fcfroirpemedlsrellyl gcqumnatmg peried during which

red to co andof

regisiEGS EFEPLIRE 1 PEGEOHIEY BRE o el g mEget ATy e L tanty tha

resouﬁ&es WeRSE aPARbRYin W&ll"ﬂ?tsmgﬁfob ﬂleﬁﬁébﬂe%dlc‘ém) edpiAMQidling a
he need for a nobile device to term nate a connecti on

partlcwatr regastration @etiod g8 lead & besh uapgdistableand seafesimes ekcesgime delays
t t
et TBE BTH A1 ol B SPEOP AP i

conndcB6h $tithadni M bsdeGhdibhNng, assi gnment of airlink rel ated
resources such as l|local identifier assignnents, etc.

It is also desirable, that in at | east sonme
€ hid@ ?%H@&H thod
o RTBOLE s e P Bt bplen il ke £ B or mtncc
and appumm faratdueng; the amonoted tineedquirddrocomplesd ehandoff in a system which
|strat|on Erocess wi | avajl abl e at or

h .
uses diffient redspry Paes abAFRAPIEART: ShI<AR GHe &7 FIoBk MBHIO0 e Brovided
whict? bl - ne%%\%@(o@:e Etuﬁelté\%qag\h dePidS®ith a current base station

I nventi on Irected to nethods and apparatus for
and/os velt béfbregt et comemerce Toomiunidtatiom withi aviesv basplsenempeebll in regard to

in ifferent carrier frequencies rit of
nandoff Fellpd et G ket ettt SesnEoeseameg! o g isRRUgp rces such
as loc@NideRiifi@ 28R MEN N RRA Ot {s A0S WBRELIE WRatGh b IRAR RbmS @fbb@iments, that a
frequencies used in a sector. The net hods of the

IndmbnbsenbemhkeﬂbxmﬁtHﬂbapqﬁph@ﬂybﬁﬁyhﬁﬁrkﬁ§@ﬁwewth%ﬁﬁngwnwaﬂmm

h
resoufSES e PP CDRBR A et B B atllabl Bt ngag he ime

termifidttd @n@hinis&edn0KSh a pRIVIdus Bhsetdtiind a sector. I n a
SySt em usi ng t he invention, base station transmtters

in different sectors and/or cells peri odical ly

] [ signal, sonetinmes called a
S ﬁ%i:ﬁiﬁ e frequency band used in the
nei ghbori ng sector or cell. Beacon S|gnals are signal s
whi ch i nclude one ornore nargéag%y n terns

f riGuBeREDY mg?tgngps gigeRishiemne d apgqrgrﬁéforts&ﬁ@gmg between
commm&ﬁo% ﬁnﬁs it drh&Lus ﬂfgs&?ﬁcht Yhidr fdIBndOVRTg., has part of a handoff

npared to o er signa as user data signals.
betwden sectons anctioo délieortas pbr af emirsiagyeetios haaloff beatwbande cohffersnt carrier

O T R b e
for uEAMRRDBRLs yiBmSAPForRRO did BN Ferent frequencies for communications purposes,

e.g., in different sectors, cells or within a sector.

In a system using the invention, base station transmitters in different sectors and/or cells
periodically transmit a high power signal, sometimes called a beacon signal, into the frequency

band used in the neighboring sector or cell. Beacon signals are signals which include one or
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i ncludes a per tone signal energy which is 10, 20, 30

or nore tines the average per tone signal energy of
wer@sabe8oNes used to transmit user data and/ OPCT/US2004/034304

non- beacon control signals. Miltiple beacons, e.g.,

mul tiple high power tones-@an be transnitted at the

sane tinme al though in many enbodi nents at nost a

more HAMGW EinROREOIT fEdq@B@ly) bignilrcanpontdte . g)ys1 gndl lc&ms nlitieare transmitted
in any given transmn ssion tlne &ggﬁ é% rT%
at relgvahhig B Wer Gomnagd to-pHher sigRys sUdeasdshr 44t signalig n some
[ | 1
embohﬁﬁéngsdl? %éélE%]?C&h%?Cglﬁ povveor? n?cgg glsghgl{kﬁ)ng{: Cgﬂ#tg g\ﬁlggﬁeeach signa
compuhdnin coesppndsstentdiffereatntbno nA lheachofsignapesrapérensinasome embodiments
initiated by a wireless.t ' e.g., a bil e .
includes,gh Q08 S|EBALETSER wich i3 1. 20 ofth ¢rafioisinas P Qtqrip per tone signal
energg gﬁ%@ﬁal‘%ﬁa 8B trdnlRRiREY da SRYVAGRNRSce Wit SigRals.

ni cation connection, e.g., a first conmunications
l'ink inplemented using a first carr| er frequency The

T R R
altho@g@ﬁh Panyletntid@ihdits AtAn6@ARInRleebaachpaged fis fransenitéd bes adismitter in
base Statlon sector, or carrier \Nlthln the sector in
any giMeh dtansrhissian bmeé)eﬂédi @, $yEnhod rapwnission peridy The single beacon signal

oy G B0 e Y30 ST B0 P povertones.

the first carri er frequency. The base station sector
w th which the new comruni catjons link is to

edb agfardanee Withdhepreaent inyendon bandallppsEdiens 5B R gted by a wircless
termif 8 8" a nfbk 98finduRidal6n ds'miée vid@\ufnt Bas@stalién Eééfcfr%Fh which the
aseé~station sector and the first communications |ink,
mobilerdeviee havs vireless corkmoricati@dconessivncesg., adilrh@oummlcuayuons link
entry into the new base stgﬂ{on sect or orFﬁ$on i1 the first
implegigniagHiSHIg & G5t HETFTSHSLEPTH Hpe PRI via the firs
comnfHidaBBhs BRACHRS th¥B&fert %ﬁséh@ﬂﬁo@h%%&oﬂt@&és% t& 86thpletd HhdndBff to a
same as the current base station sector. The airlink
differentl tasestati@s sentoresr eramictbeitln ¢heosecton frewlishitkeemobile device is located.

e bl B R BB AP eyl wi ot

be diff&referrots @b fREEhrGaRBYALASL iTHE Hake §thgometds aa@. \sluah temew
sector using the new carrier frequency. As part of the

comnhumgitibhs hnkoisde be esieblishod. ipfseed (a5 thhnaw dassy statign sector, assigns to
h
the mpgi%ﬁ?vg & %ﬁ;{gés OLSI‘IE‘ g{i’%asre sﬁ?{?}é%ﬁ@c!%%’ éivectgé rﬁ?ét g?ﬁ u'ﬁgcatmnsy link, one or

more faftlink §atby rdsberc e Heisewpaieenittyiihioahd ngw bhe duaimatEtor or upon
operation, e.g., dedicated comuni cati ons bandw d )
switcBingo g, new (@nlergregg@ncdfw1ltl3ﬁg§ curgnpsectos apepn éhecwf)%spétatlon sector

is thelsdfe aggﬁsc'ﬁﬁgﬁﬂ e %wa&tc}fp%e ﬁﬂﬁﬁlﬁrélfgéﬁreﬁgﬁc%@%){ be pne or more
Using the new carrier frequéncy. The dedicated set o
dev1cE Gﬂmaﬁafa)(sdmh ay DEAC seatgyidentifders, pogueONostate idehtifierd AGITIVE state
i mi ng con er atl ons_upon. entry i nt t he new

identieRw HEh SBCD OF LSRR RCTATAY B igat 350R SeciiRing the

AN parPofRRE hRRoErboe pﬁle%wme REGES SecBIr may dedicat
new%%?g@gﬁ yn tlérhleiaoperl od. f'l%fwﬂerz ngzw base station se:ctrggay eaeHe

and tiowebpunesarat plsysidahsiguatimgentpudicsmssesiateivah e neyncarrier frequency, for

e oy L R Bl S e BS BE ohunicatons

bandwidth such as, e.g., a set of tones, to be used to complete the registration process upon entry

into the cell using the new carrier frequency. The dedicated set of tones may be used, e.g., for

power control and/or timing control operations upon entry into the new base station sector.
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resources. This information is used, in various
enbodi nents, to determ ne when the current
W@ oouseies®Rt i ons |ink with the current base st ap@DOS2004/034304
sector should be term nated and a new comuni cati ons
l'ink using the new carrier7shoul d be established with
t he new base station sector, so that the disruption of
Such 8&divdt€Eesblitlest ay beall bt vathinn n perfioditwdlyfdceiring access or registration
communi cations link can be mnjmzed. After naeking
time peEiEds (1Hp neY baps $tAANESCHLOR SABNURICEISE IR SPHR SMPALIMASE. P@Ofmanon
I
1dent1?}qﬁi§ tl‘@&g élaef‘ lﬂé%gtgiélgh gﬁﬁoc‘f {2k QH t}?eﬁil&ggeeﬁﬁﬂﬁ).cﬁﬂ%d e dedicated
resoutdehi This hrFfoimz[tB)nag emd, inreebus embedimeetst tol detgrengeewhben the current
i ntended for 1 | e devi.ce stati
commuigeg Pyt S P SHU O SN B8 dr B ke new
comnilEh ARbHKs ikl the QLl/ AR TRRAA B EabsIRAed BRh TRDAdW bise station
agent to beginmredirecting IP packets intended for the
sectomuid thaethdeliiraptianooftshieyigee Wub tstbe sarminasion 96 dredirst @onuinirigations link
t he haé‘%]gf f is to be conpleted. In sone enbodi nents,
can bg gUNiMPZEts ni ssion of the I P routing update nessage is
sent after receiving a device identifier to be used in

the new base station sector and/or dedi cated resources
t cAfirs making 4 decishen weinitistesehapdaffioppragerthe mobilg nodg gnd/or current

S S e
agentS@ded it€ fedirb& [PPatkets esnidee f@elekinoilé devieapltied Bast Baation sector being

handoff to the new base station sector. In the above
used eastaeh Weanehileiseiice so HserETkodae ERFPYLAB Mestage £ aHses dis mobility

agentd L8 b?%ﬂ‘la‘é%}%@ﬁx? B fc Q[E inteffet 36r BE ‘ilE ld€¥ic¥Md L Re® base station
nvo ng a change to a different carrier
sectmf toachietnthe hahdoft issto dicemiptetede dmsome catbodmmnks, tHe. trangmission of the IP

this manner, the n{aedtotunetot .Eew arri‘gr h b

routing RdaERsHsess hegt ATtEHECAKINg B deXishidint Rty hgRew base

statiol %%cﬁ?r atnlaﬁ)éral@éﬂc%ﬁ kdsBlircEd BUBLAREY irCRE nBR HAYOIEesh ROBdride, to
e e can recelive resource assignments

compleoe & expsoratiomgracesst Ahinensutsa seit theateivoase stetiom secinrdyas resources

s L LG A AL Sl b g sion

sectofl€W base station or sector may include, e.g., a sector
speci fic and/or sector carrier specific devi ce
identifier to be used when conmuni cating in the new

Eﬁatt}be ?{bggg /ggr Hgd ﬁeqea RSkiE Qécgai c%ﬁ 11];1& q{}ﬁé{%ff to a tnﬁw base

nlca i oh Seg or esta

statiofi dEBaR bﬁ@drh@rnwﬁhlgraéslettﬁgl.nvel\@lg a EHNRE to 4 dififerant camlt:r frbquency via its

and/ or regi stration signali ng}é ma(}/ al so be assigned_b
existing comEwnisateRs i R U AIRBReTS e 1ed 1 (R ke ag‘glcam?émequency to

s BRSBTS B AREEAL SO G0 b e and v

mobileliddB e oeiNe Adsoaick asssgrimenks mmesgmtdhfg toeke cew baserstation, sector
cordance with one ture of

frequency. In f ea _ %he
andlor GYBAT MeRenehWABAY TBBBAP HEC¥TIEh q (e P caftpr frequency. Resources
assigned by the new base station or sector may include, e.g., a sector specific and/or sector
carrier specific device identifier to be used when communicating in the new sector and/or using
the new carrier frequency. Dedicated communication segments for establishing the
communication signaling, e.g., power, timing control, and/or registration signaling, may also be

assigned by the new basestation and/or sector with the assignment being communicated over the
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nmessage is normally sent after initiation of a handoff
to a new basestation, sector or carrier freqguency
wOowdRoee63s sect or but prior to the point where REEBUS2004/034304
nobi | e node has conpl eted registration, power control
and/or timng control over8the communications |ink
bei ng established with the new basestation, sector or
first cORMiUnYatibh ERMERAHe moBilé Hede tRferaestablishing Seadingiover the new
update process will normally be initiated to redirect
commupigaiienseink ysing the new|cRrrics BEENCYr circuitry within a
sector corresponding to the new carrier frequency
before the nobile node is able to transmt user data
o\ bedobfdanbe with @ titaa bl tiesnventikn hieisoge estbabinieieth IP routing
Thus, in _many cases, the_IP lrgfl%tl ng rreasaﬁe.i S )
messagg AnRemally seat affer gpuatign O AHPRAATLE e PRseHalib sector or carrier
frequiic it s oibouf BHER hg BAInONIGre BEMEE hode has completed
registtatiok, fuevengorsslaintios hiedngsonpat ovesfthe trmmamidatidns pinkdbeig, established
) n such inplenmentations, IP routin dat e de s. wil|
with tyE npY GRes BT PG OLAE TR Tpdh Pt S E bl e idate
proce8PRII SorMAAS bk $nitihtk@to/reliRedi TR BhdketsQo GIREBINbe@r®dr Wirkiltry within a
either the old or new base station sector as a result _
sectorpfortelgondingcioghe ugw edrrenfirenpenescesfowthameobde nedeis ghlette gansmit user

circuitry, e.q., filter,circyi t of.r .
o Lo Dbl o4 EHBAI Y Py RARPAMeE e o rouing
mess#z@TEHGHnfaflyisBigt phok Fbo édreplaeom sran@hiaidot &gnpribt fkiehrinagon of the

established as part of the handoff process, In the
curre pomnaKnieAtiogs bnk wdewer of dhg commurigeians Lipkdgingssgptishgd @s part of the

W e i ff - :
o BB 18 R SR BRPIB o IR bRl aRly
overl4Etha b6 Bidndoehiok et medilesncainds hlady testrablecto copmumicate with either

However, in the case of rrulqti-sector cell . )
the old 195 PEYDAICAAHRSECIOR Y HEesvlf the rocestaFhangiRgErcpivenpns/or
transiRREF bR ﬁrW d %, filpe A ErN@ BEMpRALO TR M8 BBridrTrddincy to be used

same cell< I some enbodi nents, in intra-cell
whenicbineiuns@ting withathel 0éw somtriumicatjorssylivdHiredng eséebilisied as part of the handoff

mai nt ai ned between the base station sectors, and the
Proce§- mi ng synchroni zation steps, normally perforned, in a
handof f process are omtted. In such cases, a handoff

to a new sector of the same cell can be conpleted

wilb Heutasaof single gecsyraeHs, dangaffs ptwennerld andnews dpsegstations correspond

o B RS ESB S R ARSE AL bt

cells 4MiEoAIOHalién SR¥rs EHERBvdRSIEItRe 45808 fult-bétgorusBim@ihentations, intra-
prior to receiving a timng synchronization_ signal
cell infterospcton dandests ase pessible with ﬁ@rqlé Rd AGY seatPribRige in the same cell. In

synchroni zat | ' | Sed i 0 00:; .
e ISR e, A 809 s
betweié_ﬁitlﬁlé BdsB @ﬁltiﬁﬁl Sm,t@ﬂbwﬂilﬂ?@s?’re*ﬁdniﬁﬁim s;q?somﬂﬁadiy performed, in a
i m ng synchronization initja achi eved in_gne
handefBprogessfe it Th SuchseseS; & BATyiof o ddiceeienton PF B Gare cell can be

compPé’t%b\Lvﬁ@.ltiarhxﬁimg s%ﬁdﬂ%ni?a\figﬁ %P&ﬁ{igl? Beid %ﬁ&%m{gd. s SR entering
cell. I'pping”an initial tfmng synchronization step,

the nevh sedtor] folloovimgaletryinngopuof thel oldommrewticatians liok she swbdedevice can
beginvgga%rs]mitting user data prior to receiving a timing synchronization signal from the base
station or performing a timing synchronization operation. This is because timing
synchronization between sectors of the cell is maintained in some embodiments and relying on

the timing synchronization initially achieved in one sector of a cell is not likely to cause
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I mpl ementing an intra-cell handoff, reduces del ays
associated with inplenenting intra-cell handoffs as
woppesexs3t o i nter-cell handoffs. Wile the nmethoduszvd4/034304
apparatus of the present invention still involve
br eaki ng radi o comuni cati-%n over an exi sting
communi cations link inplenented using a first carrier
interfére @RUR OIS P thelothe? s pifdhaddlizedisegr o@tie eame oeilinSldpping an initial
o using a second, e.g., different, carrier frequency,
timing yncBrogizaiom gep b gh stprpailprequped Hpan GReriata HRevhelhayhen
' ' st . . . e _
implefiendfiE ittt coll o EATTHANEE RS SHE D il R E e Mg inacel
handoffstagioppssedio ditertded haededfs. t s of a nake before break
handoff, e.g., I D assignnments and airlink resource
al l ocations, prior to actually breaki ng communi cation
OY2Hil A Frelitid 49 apbitktuk BE HRPYedeREMGEMBNIHA 1hwleOB¥aBAE radio
uncertainty associated w th many make before break
comntuaitdtbi ovpanakisting commusicatiéns linktimpbmented! siisaa Hrsysaropr

the present .inyentian represent an i nmpLovenent .
frequecaeal e e BEPEEs e cammuRlolipn fiipk daeetl Gy diins, carier
frequéH%P,' the seaNlife R gdd fpkibfto thisepkratitn ®¥ ividyi 0Tghd éxisting

before being able to receive resource assignnents, :
comnamisatipes lidguhigh weesghe Brst exRALTEQIENEHALOWS thR mabilggevice to obtain

i PRl ement ed. usi di t ri - .
some (RN E ok AR LB BOREE B TR HEMMERE o ik resoure
allocai®hd) @eier Bty dréikify @mrhitcpioaseot ar enigitgi otk thereby reducing the

di scussed in the detailed description which follows.
latencRNERNEFERARY PIYOCRteGRYiHRaRY makEselerghrFek handetfppgragenhg

of an exenplary three sector cell including a

sectorized base station and a wireless term na
siThugttkeimethods setippardnsofdie preseswindeh@srerepteatitan ismprbvement over
oder e 55 b bk PSSR et £ BACALARS ol At sk an exising
link b@f&?gpéiﬁ% YbIBWd FdceiwB rdsolek tabsi SRRAMY, oW, iPfe@2@ to a new communications
comruni cations system i ncluding three sectorized base
link beingtimplesneated wing a dffexst caried fnefuesdit. uat ed on a cel |
boundary, said communi cations system i nplenented in
accordance with present invention.Figure 3 is a
dnaithdRSusSiHaM dhdl RARIER! Al beATIMbS th nedugitB |ah@ @ppdrails 68GB present
sector of an exenplary three sector base station, in
inventiow arcdhisrussediin thealistailes dpssription whisbdpHews. of t he
present invention. Figure 4 is a drawi ng show ng
exenpl ary downlink signaling fromtw sectors of the
BRIFRDESCRIPTUON OFTHB' FIGWRESI ff erent adj acent cells in
accordance with the present invention. Figure 5is a
draw ng of an exenplary communi cati ons system
AT £ bl B5F B SRRt [OforbERARIIAEY SRR base sarion
and a wireless terminal situated on a sector boundary, said base station and wireless terminal

implemented in accordance with the present invention.

Figure 2 is a drawing of an exemplary multi-cell multi-sector wireless communications
system including three sectorized base stations and a wireless terminal situated on a cell

boundary, said communications system implemented in accordance with present invention.



10

15

20

25

30

Figure 6 is a drawing of an exenplary access node
(base station) inplenmented in accordance with the
wEemsesissd nventi on and usi ng net hods of the precBEU$2004/034304

invention. Figure 7 is a drawi ng of an exenplary

wireless termnal (end nodd) inplenmented in accordance

wWith the present invention and using nethods of the

PIFRERES id NIRMLA®EhowTh@eneenplarySlotntihRwighglinf frenseaph scyor of an

downl i nk beacon signals, exenplary uplink dedi cated
exemplaghibrreseetatibase stanni 1B 8oeadange withi ane cxenptaRy emppdimgnt of the
prese&qﬁv%%oﬂseq for access purposes, and exenplary timng

rellationshi ps, and is used to explain various features

of the present invention. Figure 9 is a drawi ng of an

exenpl ary system_ inplenented jn accordance. wth one

e XERHIE 41S/2 dFBORS ThONINE ﬁ’éel?ﬂl%fgé’:‘?t”“ﬁﬂ’g Shgps! , fram gwp ectors of the
same %Qiegigﬁatﬁ?ﬁmr&g rd}tf&eﬂ’r%ﬁj B4 cEB@nUceSraANd wikiDilR|prdseMavention.

related to hando operations 1 n accordance with the

present invention. Figure 10 is a drawing illustrating

exenpl ar, andoff_signaling in accordance with the ..
o HGER S RBRETBA PG TIPS SOPE G A SR BIPigRenced in
accor@ARANIfY tHe PREOAGn RintiOR Sﬁ@ﬁﬁiﬁ?m@th‘@di ef @s ?Jresent invention.

comuni cati ons systemto periorm handoffs of a
wireless termnal fromone base station sector point

of_.attachnent .t o_anot her,ba ' ' .

o RSO TER o EPCLRB P B G BR5pH 0 Rbhofiba
accortlah¢8MithoRe picgettenvieAtib® afd fidivpmbenots of tha prasssimlatipn.

nmet hod, in accordance with the present invention, of

operating a nobile comrunications device to inplenent

a Jhandof. f..1 ' [ ' [ -

S RSBl TR GE S RTHR AT G R PRltERShea
accori@fee lvathaheprestranvedrion ded/ igisg mathodgofitht ipresentihvesitiess

conmuni cations link with the first base station at the

time the handoff is initiated. Figure 13 is a

fl h & : lcBn & 138 Liplink dedicated

t R R L Bl S TR ARt bedc B SRS BRI 1D
segméntp hiecheonitenaioh dastdfiplink segremtawhichsan bé niedvot accgss purpeses, and

base station sector and usin first carrier.and a . :
exemp RGN TRIEIRRTHPSa 2L et o 2alait Yol TP g Pt B gregent invention.

second link using a second carrier, at least the first

sector being different fromthe second sector or the

f iHigure Oas a dewibgphan elehiplarg systémompl¢racriedrigcergangegyith one

Figure 14 is flowchart .of an.ex | ary..n -
exemplf bRtk B a sar Qb SHETRAbRbR TR fprures and
si gnagﬁé"\% FERNEEI0MahBoff BPerafi @A R tacd oAt Wath. thépebsért idventisn.a

rawi ng i ncludi ng exenplary uplink dedi cated access
segnments and exenpl ary uplink contention based access

S efqgelfrg 48 isi er%%/%?é 1(illzi]1rs]t(1:e§ir1\gi etxlgmbﬂ?y RARAN grlaﬂ}{g i 5 @Brdance with the

present invention.

Figure 11 is a flowchart of an exemplary method of operating a wireless communications
system to perform handoffs of a wireless terminal from one base station sector point of
attachment to another base station sector point of attachment in accordance with the present

invention.
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Figure 16 is a drawmng illustrating exenplary cells in
an exenplary nmulti-sector nulticarrier systemin which
wonlosiaess carriers are used in the sane sect or p@I/UB2004/034304
different power levels. Figure 17 illustrates the use
of a sector which supportstlmultiple carriers where
beacon signals are transmtted into the frequency band
ofFigae 2 &f a floveclear ofi aarexeinplagpoiethofl, infeecerdenaerwith the present
. transmtters. TAI LED DESCRI PT1 ON OF THE | NVENT ’ .
inventipg. g opeaHbe FRREH PO P JcatPe(S THBIEISHLR byfyfor of the mobile
comnfRRAkiBhUE VIR bet WRINEIERE bARY staabel hd § sdcBH@bideNGatRnC AN SR bile
In carrier frequencies. The handoffs nmay be between
commilinfidatipendevicel Hagingen figst wireless ecommurieaiidos fisk Wity the éirst base station at
.sectars w.thin. ell, e.g., intra-cell inter-sector
the tll’l‘?ﬁﬁ%?ﬁ?alngg\%rls ng?gfiﬂ“:f s between different carriers within
a sector, e.g., intra-sector inter-carrier handoffs.
Inter-cell handoffs and intra-cell inter-sector
hdhgioe 113 iod flevichanefl apexemalige methodainrgceordangssvith g gresgnt
. i.npl enent ed | [ C | | pyent . :
imvenl R FRPP 1<  HE R iei aftrhfhs b An P B Rch PG R vt a firs
base dthtith deefopaRd GNDA fist ogriehendwasedohd linln dithuceess hase station sector,
~establishment of a second communi cations |ink, e.qg.
said sgeqnddink usineracseapnd caren alleast e fusSgClophsing dtffege‘t}sf%@a the second
sectot O thgﬁrs??%%%(ﬁeiﬂé dﬂﬁ?gﬁfﬁfoﬁa ih@é@éo‘ﬁ'd%?rrﬁﬁ.c hange in
carrier trequencres, some aspects of the present
i nvention can be used to inplenment handoffs where the

O ER 4 ok AO™ BTG ema i LRt SRBIfgRa ing: Bndorts between base
statiof $8CtHYs &n %&rdaﬂ@e GAREhOPresk Irvedfid) tim ng synchroni zed

sectors ich use the sane carrier frequency in
multiple sectors, a handoff from one sector of the

At her, be i npl t i thout th
IR A AR e T
exemPBEY Qplinke&loRfeRtibh BRIt ds e orRAls il Abcbr8inte &vithhfie predértgnvention.

synchroni zati on remai ns valid even though the nobile
node changes the sector in the cell through which it

attaches.to the n rk vi i j - .
CHABGR R oL FRlthetdufiatt 83 3n SPRREL) At deBior mul
carrieM3{ i il VRSN rhsltiplefchfteenire sis@hial the bamhoseere witedifferenopower levels.
the cell. Cells may include one or nore sectors. In
many enbodi nents a single carrier frequency is used in
©a4 g\.\rﬁ §5 4 Rlsu@les Tk lof a SOUEMGhich IS'%)SP%%?HLQ”@Q db FRA Where beacon
mul €1’ pl'e carrier frequencies are ed in each sector.
signalsrurs tigksne nbwiditortetfqueénttyrbase of each of teararias by each of the sector
~handoffs are possible with a nobile device sw tching
ransmpEgRs- usi ng the transmtter/recei ver or other signa
processing circuitry associated with one carrier
frequency to the transmtter/receiver or other signha
DETAIDEBsBESGRIPTEON OF THE INVENBIONt h anot her carri er
frequency.

The present invention is directed to methods and apparatus for implementing handoffs
involving a change in carrier frequencies. The handoffs may be between different cells, e.g.,
intercell handoffs, between sectors within a cell, e.g., intra-cell inter-sector handoffs or handoffs
between different carriers within a sector, e.g., intra-sector inter-carrier handoffs. Inter-cell

handoffs and intra-cell inter-sector handoffs often involve change of carriers.
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A separate antenna and/or transmtter may be provided

for each sector of a cell. In some but not al
wenedszsent s, synbol timng and carrier frequePCHUSI084/034304
synchroni zed across sectors of the cell. In addition,

the fram ng structure is d2so synchroni zed across
sectors of the cell so that the slots or superslots of

t Mhe SagdvdfsS miplenfhe dSiA Gt rdsicamtithathe prfsentéavention goidralgt involve
fromwhere those of another sector start, and t

he
termingtipg HrptRomypRTeationa Hnk betows ompletingnibe Sasiodt shekgigeessful
rdes . Whil
cuab AP UTRELorhhINR8R5 19014k Tk FAURAEN s ey, Wi
discustair tha pohtﬁxﬁﬁ&ﬂﬁd&ﬁfmevmmg Mahgmis; carrizo dieqeericsespfomdgspects of

i nvention, transm ti nals, e.g., at .
the prafens BERHOn 45 Lot DrimAPERS Besrtsgtete e aadlpid Harrer
frequéTﬁfe% uBEREE rt‘hééag:gﬂ%ﬁ tlﬁ:rlﬁ)lﬁlef B ork biftAMeHEnt LR Y. tIl"blrré:xample in the

frequency bands, e.g., in the case of
case afwklls pitk ticang symchrqnmed sscéo,lts o‘rhlcmwcth@yar@famslefmqmen%oln multiple

e informati ess _termnals
sectofS PGB gFom BBS IS G0 RS Polit BN e without the
need ltorlﬁ%ﬁhttﬁﬁq 'éfddﬁ%rﬁﬁiu@ﬁ liY leYheW sgbroPB¥Bfe tréhsthittind uleWRfa since the
| evel higher than the average power |evel used to
timing pynebranization rerdanavalldﬁvn’&ﬁsoughél@smm&ﬁ mulgehanges the sector in the cell

o, PAEAGRACREEIE il Rl et 08, 00T D054 o

convey information, e.g., a sector identifier, slope
which is a cell |dent|f|er and/ or |nfornat|on about

t e thegremplary pysere aes)y oeH depledes ¢ hesmetatiqreyhich trapgmits different
s S LAIEDH U O, EOF B98I0 e o000 e
embotiingenssna $ihgle cidiep &equetcy i Usgd i each sedtomofreetlo rHcsNegnalm some

at a predeterm ned freguency thin the fre nc
embogpahis, JIukiip! sef“yeé%?q%e@e%?re&svﬁca qach seelor. 1BSYhe Sifboditents, intra-
sectof Tttt eﬁﬁtﬁﬁ&rfiegﬁg}ﬂsswl@%ﬂm A mBGRCRNVI®I SiRhig] ffBrR u§1|ﬂ§ the

sane frequency at different tinmes. In th
transmiterexcei var orsgbénsegnal proocrs@mg@ommry@awcm@hwnth pne parier frequency to

e BTN o B AT B E Sl SERGLEM Bamotner camer
frequidyhout having to change to a different frequency band
bei'ng used in the neighboring sector. To make it easy
to dlstlngU|sh the sector which is the source of a

o588 il BB b e PAIBEN I 52 some

but nétr BB tE, Ry MbaNYmBig\ead chiiee Bregesnch afwlsyusladnizyd across sectors of
sector. Carrier frequency information can

the cells Smaddiiany the framiagisEHEBI 15 ﬁlsaamthwhzqdcacwé ﬁfeﬁtors of the cell so that
the sl«lf')tgfo(r) rs@%l&g of y@%ﬂ@aﬁqg toﬁé E@cmgtgﬁ{ ﬁ%’fﬁ&‘&%n\ﬁé 511? e"f‘frgbv\gﬂere those of

accor to a pre-se
anothSESPd N SArtPMET tht ifixed titleefepaa rbe&eroelpesatns eatbodunmqts However

point, e.qg., after a fixed nunber of supersl ot %E
symbek g caficr Nedwssa¥ sy ne: sYaekiuiel fordtn cells oLt pase station,

in accOFEAnLE ﬁ/ltﬂ:}q{‘leﬁs &ﬁlgécgm?ﬁ’(ﬁ of fHRThVeRBoR ABRsHRE hRNlti}E beacon signals,

correspon ferent carrier frequency, may be
e.g., @t diffaer@dines, frbm each sector of a cell. One or more beacon signals are normally
transmitted within the frequency band or bands, e.g., in the case of multiple carriers in a sector,
used by each sector to communicate information to wireless terminals within the sector. Beacon

signals are narrow band signals transmitted using relatively high power, e.g., a power level

higher than the average power level used to transmit user data. In many cases the beacon signals
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strength of the beacon signal corresponding to the
sector and carrier frequency with which the nobile has
w@2mensasss cation |ink to determ ne when a handedT/US2004/034304
shoul d be performed. In accordance with the invention,
the nmonitoring and eval uatlden of beacon signals from
adj acent sectors/cells, or different carriers of the
are seSéﬁBnﬁl@élh@her tBhd m\e@véxﬁge idef @hie powkLlentIn Such Beadoh sipghals can be
cases, inplenent a relatively seam ess hand-off while
used tg@@pmyﬂgfqm,agplatq 8,3 SECl08 ﬁ@pﬁb(erd slopg mhpcé]ﬂs g cell identifier, and/or
r
nforyHIGFHIE 8 e HERKE e PBIPRE in 2 951 Fifpitine the
beacodet erm ne the carrier frequency to be used follomnng a
handoff. In one exenplary OFDM (Ort hogonal Frequency
Di vision Multiplexed) enbodi nent, a beacon signal is
' Wk&ﬁ@e&sgdia%né Jf%l.ea[srbééﬁ shv B, BRWAEE Ha SIS alsBbr transmitter
is transmtted on a single tone, e.g., frequency, or a
to peric&hwallltymmssrm"ﬂaé)epcnmesngnat&tch preddteramised frequmcjowabmhe frequency band

is often e, than he hi
used B ShiiaceBeliE B b AbiHOHICaNEPIARSIOBTgY FaRry] prrgpasignals nto
the sahfé frReREBRY; ¢, St'%hﬁex*éﬁ@@xﬁé‘s SindRid manfiet, aa&&me& §1£6hd fector can
he exenpl ary’ OFDM enbodi nent, nost of t het r ansni ssi on
1dent1p)oﬂm rprq:sgnqg:(mldéhq signal dtrengthy nﬁnc@ ghberiagsestors g @ptagt information about

the seg Oé Wé@ouﬁ\%w'l g%P ch%r%e%% ]a%ﬂﬁer glélgrgé}pgaﬂﬁ %glentgrnbg?&) ﬁlatﬁg Hei ghboring

sectorl. OFo fnBke #HeABAB dsstigpaikh ﬂﬁ)&ectaﬂdhﬁhﬁs?theab&r,ce beh beamusgdal within a
Thus, when transmtting a beacon signal _into

pamcmaé taawrngy bandi cohowgciey trapsmity aleasen gt@c@léfﬁrenhﬁ@fletsfmlgpql frequency

it U7 (438 IS IUSIEY QB0E AL, AFGbp cn

assocREeltwith & btdcan simhddigsn toFsecror mfdrnations Tae pmdemphmegl fi®quency with a
sector cell 100 corr e{f&?ndl ng to a gase station

givenfmwwbélﬁémaw A ke g:itgr?c@e\ﬁflpﬁe ﬁ%q%ﬂ%%‘b‘feéflyle P Phe sequence
repealﬁsrg?g&ggg&ht Qf etc#? r RFSSE Rimbar R RhplforsBase station 102

tori ase station. The base station (BS)
102 transmts ordi nary Si gnal s into sector 1 106 using

o hSBISIEk e S PSR SR .o o
the sa?{kdseetrog bﬁ‘lacro}‘re%cgﬁﬁ{gsto 'ar&ﬁ@eréﬁcéaﬁ{er:freaw&wysmﬁg b€ @bmb&ed to the

requency . Awreless term nal
strengtivpf theebeuh signahceroastlembieg withésackey apd sewier freguangy Math, which the

mobllgzngg gr%g%m%%g}ag%ﬁ Pc? et a{nﬁ?.vav&bet W%Bés%%ﬁl% be]pe}%?mgcp dIn

perfo
accor@8iceRath dk ifvenest, thamenitdrig 20 eSﬂthﬁtfrﬁoﬁlfea&diﬁmgrﬁm?from adjacent
cell in accordance with the nethods of the pr esent

sectotsfpglntor differentgarreroidho ing seews dlosimiharireless fegmingkio; in many
casesmpg?men?%lrlelagvé? ngljgés haRd % 5@%\%%11‘?%3?85 ely len&'t‘hty disruption or

BT AdBAMAT &at ons Sys ccordance
interrhft@onPih@88Mde thituRA dcelr mEs@r@thme e\?Herd switchitgstoa diffsent carrier is
station and 3 sectors, each of the three sectors uses
requirgddo feterraing theariics freghensyde by uged followmg & handgily
correspondi ng frequency band for ordinary
conmuni cations wth
In one exemplary OFDM (Orthogonal Frequency Division Multiplexed) embodiment, a

beacon signal is implemented as a relatively high powered signal that is transmitted on a single
tone, e.g., frequency, or a few tones. The power used to transmit the beacon signal is often more
than twice the highest power signal tone used to communicate data or pilot signals in the sector.

When a beacon signal is transmitted in the exemplary OFDM embodiment, most of the
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wireless termnals within the particul ar sector. The
sane three carrier frequencies f \ , i , 3, and
whandwssdh associ ated with each carrier is reuBedUSIV04/034304
each of the cells. Cell 1 202 includes base station 1
(BSI) 208 and 3 sectors (séctor 1 214, sector 2 216,
sector 3 218) using carrier frequencies (fi , f2, fa),
transthiBSipe poweels Yondeatrhte@ o2 @de ona kmelé auinbereof3omdsi @g., 2 s{n@82pne which

compéggz%n geaagpri g&%%: ér?yetfrtrrgés& éﬁé% g%ne? ?Y%tl&r zfrg ’n%SZ 1?'s’edsf(e)rC th'beacon
si gnafzxilgﬁ gﬁ o¥ieh Yre, (8 dnuSed OfhusNwhetbessBAGIRg A lRhd A sighal Bresthe

3 sectors (sector 1 226, sector 2 228, Sector
frequéhc3@hd usidriy aneadjdcent sectogyueest peall ¢f tones dsgd itihe frequency band of the

sectof EBTEGRE 1o et vt 5 o) SR BT N ARED Hance

with the present invention. The W is situated on the
boundary between sector 1 214 of cell 1 202 and sector

2 Fhppre dishews an oxepmplary 3asetof £l HI0 egrresponding torsebase station (BS) 102

. erfarnmed between.diff i :

o TR By e BB AR IR SR yhion. pase

statiof 802 & BsedforizB@bsse¥tatior] Thé BaseGewiod dBSE101 frimshli® ordinary signals into
met hods of the present invention.The total frequenc

sectobh HeP efing pruTies fequensiahpilbe Be 1dianymieerdingry signals inid sector 2 108
oty q o . ' ,

wine 8 PRGOS LTI S | il gy .

wireldss @it YWIaN 04 negdemattedia dcdadanceatithi the pagshntsieed¢nion, is shown on

and the frequency ba | ots e di.sj 0] d
the bayBaarHGRa WM FHRAOE 11 Op AN stk el HanH Gt 188 hay be
perfoﬁﬂé?ﬂ%t@@é# cﬁgfe;ehﬁbﬁt?_%taagﬁ sector® of ttZaib 3813 dccBRAGSSWith the
signals. A beacon signal, in various enbodi nents, is
methodspif éreepreseedt myentnm. or  nor e narr owband hi gh power
broadcast signals. In sone enbodi nents, the beacon
signal transmi ssion in each sector, when schedul ed,

gy ek b]hHA ﬁlr&%aeﬁ@mr% hes3 dellaqencyll pavaeseli 2065 an
over tinme. In other enbodi nents, the base station

exemphgy Wirglessecaimerieations pysterh 260 ipaccprsianed vith diegypsent invention. Each
re than one of

Shopak s, h ier f .
cell 1%2%%§P#n$%ﬁoge@d( sg(h‘tggs), eachtc%f 16 Bl & res,I l%sgggﬁﬁféfem carrier

W eacons

frequédc3E L £:9ehd corPeshéridin efréduRetiebay fopadinaky oomsraications with
~transmitter simultaneously. Figure 3 shows three |
wireless sgyminatowithivghe pgoeulphesctost iThg sanehpreaaiafaeusnaes forfl2 f3, and
band@%&t Qﬁrsoéigt@ﬁ] Witheab P artibAl %dsgginvecacﬂ 3 ﬂ%ec@ﬁéf cding 202 imi%udes base
exenplary signalitng may be transmtted in a cell suc
statiofd (BSe) 2084 Rsectaze (sectdD O 28 @actor 2 2F6,gucter 3 208) usingeayrier

of the exenplary cells (202, 204 06) sho in FEi gur
frequenciepyl, fofy)-gPRSHIS0L &l %i%a%h rr@?léf,es E?ﬁsv%at@rlgl@%%a”? A scctors
S ' e 1 hs; ' ;
e BRI LB SRR ] Dl o0l ARk BT ey 3
206 isclgdes baserstatpndi (EFSS) @h2 asd riserdtors (gentomil 226 osectoe 2i 228ssector 3 230)

sing o L SUEEN OB 2% SR e Ay s
termiﬁ'ilQWT)fZ?)Q,n??ﬁﬂl@fﬁeﬁth W dcebRascel Wit Pr&sehtinS@RI0AI Thea®T is situated
on the boundary between sector 1 214 of cell 1 202 and sector 2 222 of cell 2 204. Handoffs of
WT 232 may be performed between different base station sectors of different cells or between

different base station sectors of the same cell in accordance with the methods of the present

invention.
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i ndicated by the | abel ordinary signaling 319.
Periodically, e.g., when not transmtting data, e.g.,
W®em@s0ensy3 si gnal s, the transmtter in sector I1PCT/US2004/034304
transmts a beacon signal SIFl (Sector 1 carrier
Frequency 1) 320 within tHé-first frequency band. This
frequency may be a fixed offset fromthe first carrier

f IR URAICYe B CRiRdRE thesEd 2exatnpR ivkitelidded ines Bifrrghencl dands
identify and synchronize with the carrier frequen

(slotshejuatedigontdguaushyradis idgpticabr Geh soegorpAp @ppraaly HRGpHhitpagncy band
[

need 5(9 bg\?[éen(ltelrg?lgg g'%bﬁ%y ,0?’t nd cffrPéS(fJ wg%%rdg?grlgth)selrlhna% Pe | 'd%_]omt and need not

be 1ddnt16:[13ﬂbzt<$1 sectoe ahyonsd djnibiidlrﬁérﬁﬂ tB?BSa208 ZQﬁBﬁl@Itmmmtdﬂ:acon

frequency within the second frequenc baad 312 band
signalg o Ay ReaphEiERY), INY2FIALS &8 eRigyr 5 {TBPIEMERIGH @R 8YC pomorgRarrowban
t 6h SERALrABMISM h
high P Bt S S, B e g S0k SERR rSRdSlon n cac
sectOIr amen wc&redﬁleé,qnamal}ernme betwtebe thetfafietjucacigrangesigands) gyer time. In

e G R P e R h P b B
more YHAR(oRe R Hel @Fridr 3relyeréy Dand iRtk QA k&abhids) Witﬁ behddils being transmitted
sector transmtter transmts a beacon signal S1F3 324
in muitipla frequetiey bandsirun pecéayieansipitigr ﬁlmqitatlwsghl rd
frequency band 314 corresponding to the third carrier
frequency f3. This signal can be detected by WIs in
a‘ﬂl%ﬁ@ DREGE Dirde MapHs30201804, B06 thdidatieip exeniplanishse statiseskctor
out those term nals havi nIg to adjust their
transmisgion vignalingevpfaangnaye Hscxpaplang ﬁanal@ggnay b gansmided in a cell such

fr eguen
s SRYREL PRI S R o SRR, epiv, 00
shows @CFi@ure2. The graph 304 is a conposite of signals

which nay be transmitted at different tinmes, e.g.,

during di fferent synbol transnission peri ods. Second

r

PSSP0 30 PRl 4RI B QUG RRLALEL The g

302 is at@mpasite of s1gnalu\mhaiherssy b@trmsrmltcsd atdiffegrentgimes, ag., during different

|nd|cated b or di nar [ gpali.n 31 .
symbplFa SRR girst IRaPPard 2T HREh gl arogng carrier
frequa{cg'fpf%rdéeéf&@ﬁh%tﬁﬁ?méﬁzﬁ@m ihtdmatifn fP&{rélessZerminals in sector 1 as

nsmts a beacon signal S2F2 (Sector 2 carrier

mdlczﬁccémuéwdgbei))rCE@y wignhling 319 Resodically, eexuehrnnas sisnsmiting data, e.g.,

o BEIBSBY ek LSl M S5 caier

FrequeREyM Y3l0oswithin SIRCtist fréquefcy baidt iThys Refheayyn@ay d8lazxediofflet from the
the carrier frequency being used in the second sector

first cumqm fisanensyiand 6amae nise byshawyeleps isEnigalsse a%tl%@ldo%chromze with

T

nei gthnﬁg syceae v cagitr 1 ie gual) pyriodicdiiynthe ifﬂstf sectst transmitter transmits a
requency band 310 corresponding to the firs carrleg
beacornrsegm&eﬁél§2 32 a amp%et@wamﬂ f%‘ﬁn%’ew’cﬂ%‘flél&ft %‘ao’b@ frogueney band 312

corre &ggﬁgt@%@e (ﬁﬁict tﬂ%gﬁ%he S STltu'é‘ §1 hArsh b@%’éfebﬁ:'ﬂ by WTs in the

uncyvvl m nal s awngtoajus
adj acéxhe'mftor witkbw eliost terguiaic yaving @radjdstathebacmvee frgquertclygo another band,
d.n ctor l.n

e.g., tga glir‘..tt ?@Eﬁgrgg%gg%éf(ggs%flﬁ% %qcﬁ -JA adgl%on to prov1de information to WTs in

neighboring sectors where carrier f3 is used, periodically, the first sector transmitter transmits a
beacon signal S1F3 324 at a predetermined frequency within the third frequency band 314

corresponding to the third carrier frequency f3. This signal can be detected by WTs in adjacent
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to WI's in neighboring sectors where carrier f3 is
used, periodically, the second sector transmtter
WO e@seaicBs a beacon signal S2F3 334 at a predeper/nmbIved034304

frequency within the third frequency band 314
corresponding to the thirdoearrier frequency f3. This
signal can be detected by WIs in adj acent sectors

sectofétviiiee thb ehitdifreguehe ghiariic ysdaawithdus thise t:hrmirtdlmhavirt gwtmsadjust their
term nal s havi ng to adj ust their rec uenc

receiVeR FEARINCY Shenoter pand e %E‘B%ﬁgfefl\“‘éﬁui?ﬁ’& 3 3&2@ %feld
in sector 2. The bottom graph 306 of Figure 3 shows
signaling from base station sector 3. The graph 306 is
a The nuiddlietgeapdf 30di off Fag e Bhiholvs sigpalieg frosrtsne staeeh sector 2. The

graph Y04 A EaBPOE T sicBal whidh ey B Hatnonbel b R Rleines. g during

dlfferéﬁt sGRBbEE SRR SEHORE " S&ondl FRGUENRS bahdB3 1 BwHRAds Edtered around
transmtting signals and information to wrel ess

camet Gequanay & is nseblor tangniging smatﬁaanédnﬁﬁvym@m@ toapiegless terminals in

sectoxi dl nﬁ{ %(Eeall?gr%%:ajtagg 0 é éaryaﬁgrnl& 8 y S?%I}]oglcgallyt %’ge(l/hgg hot

transthit@f5ddtd, e, drinaBedi Qﬁals’ﬁ the RS i tted iR sdeRRars s al beﬁﬁ)ﬁ%lgnal
Sector 3 carrier Fre enc 3 344 within the thir

S2F2 1($m;e?m;ayng£rgquenm§ 253 oiecori Fequeney hand %ﬂhls frequency
may be %flxe% oqgse{ 5'81% &R%Ee%?ﬁ% E%\rnﬂ??etfrg@e}l% 5l GAde! BEd f)§ %%1? ¥ss

can Frmnals 1 n sector

term1ﬁzﬂs {ndeBfor Yo &i&dtlﬂyamlmym‘hrmﬁzwﬁth t]hd’kmrnaffrecmencfyr Bedngensey in the
bei ng usedin_the third sector. provi de i nformti.on

secondgeaiys ThPiowidgHBIOFNAEPSIOCY &F & @B s e thery et i is used,
penoéi?zgﬁ'é (RYeL A £flok Yrandnifted t}Pénr ﬂnt§ %%chon SigFEL 850 at a

mts a beacon signal at a predeterm ned
predefermined ey uendyhiichih e ﬁnsr&¢quhn<aqu1dc3}0t¢ands®ndlng to the first carrier

T R R
cameY”ﬁ‘eﬁlﬁbn% %ﬁthbti?tht)éer t%ﬁm‘ﬁﬁlr rh'a@i'hﬁfté SEHENRr WctieUfredueASELo another

having to adjust their ‘receiver frequency to
band, &} the sedoad frequengy bandhd13 weddn ﬁm@e rin;@d@élﬁd, ®povyidetnformation

v B P s BB o) TR il fetr e

transiRRS h B6Hc6AkIgyal $1¥8 33iqid pﬁ&i@teﬂhlﬁeﬂﬂfféqm:ﬂcty&ﬁltﬂlﬁ aiestfirt $requency
beacon signal S3F2 342 at a predeterm ned frequency

band di4 mrrsspwyh@@wm thlf@?mégﬁ%ﬁfﬁd fg1Phig érgnék% %&Cﬁeé by WTs in
adJac%xgtsgc grég)v € Stfn?(% frcj,a e%ggggrydslécg%ir\glt%lg [rﬁgcls? %fe}ﬂlélgaqs healmg to adjust

their febaweﬂf@cweb@n@ dn&thuﬁﬁﬁmdv\b hohet setiabfeeduency balds3 1Raredin sector 2.
to adjust their receiver frequency to another band,
e g , the third frequency band 314 used in sector 3.

Eatll REBAMast S0tRF 1680e IR orlafl R FofybdsP Staif Sdckr 3. The

graphS30§nah compgsiteaifaiinalsdvidenmay be wansnoitted endhﬁdremenms, e.g., during

st S AL RO 5 FL LS, St P aroune

carriek F&gﬁ%ﬁg'f?ﬁ usdd 163 trah§m1'tt§n g%‘?@ﬁi‘l AR ihOrABh SR frEIBGUMSEMals in
con signal to a set” of known beacon

sectof 3 egindivaieddy the label ordinary signaling 343. Periodically, e.g., when not

transmitting data, e.g., ordinary signals, the transmitter in sector 3 transmits a beacon signal

S3F3 (Sector 3 carrier Frequency 3) 344 within the third frequency band. The frequency of this

beacon signal may be a fixed offset from the third carrier frequency and can be used by the

wireless terminals in sector 3 to identify and synchronize with the carrier frequency being used
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to determ ne which sector transmtter was the source
of a particular detected beacon signal. In accordance
WOWwaoks/062s83 | nvention, a wireless term nal, e.g.PCTUB10b€034304
node, may receive the beacon signals fromits own and
different, e.g., adjacent;l7sector base station
transmtters. The beacon signals are received wthin
in thetthied sexoar. flogstoeide mfbmitdmhhaWTshie neighbbasg sdoesrsiwhate carrier f; is
uses _for aordinary signalin e.g., data and/a r ol
used, @p@q)fgq:qllfygtheg@ég 8heta; t&qérpltge? ré?ﬁj%ﬁ* a(léeaﬁon s1§5§1‘53)1=(i %gfb ata
IR S T 0L R y ALt RS r@fighdy BRI 0TchEBIRAAMS to the first carrier
predemeasur e@nt@y&u&ol ar i ecs)ngag]fg tyhe st rer? thébg)? dlgf?ereehrs carr
frequamgél VElis bgaalmaniac geeted by MTsinf the aéjracenb asatorswhich oses the first
ctor transmtters ar sed .he WI to .deci de when
carrif GefieapeY MTRBRUIPTE B aoaArBe B e B ieBr P BigOr D another
band -EI'EE tH@ ﬂﬁﬂﬁfr&jugﬂéi ban@BA &P s8ktoP3] NHARRE&S td ProvitR information to

rel ess termnal which carrier frequency that the
WTs i m neeghbosing ecatprs atheshesmtief fossaisedpespdicaly, yhesthiyd p¢tagtransmitter

o5 PR 00552 BB Y0 R foond ey

band B I 2EB1RREINAISEE thobecohd Akl frédu@hey £,n Thidysigi chxasedetected by WTs
station sector transmtter which transmtted the

in adjgeanbersears Biherctise pasond fisauapen dand isiugerthmithowtshasedemings having to
e I Qlot‘P%l r

adjusmelnﬁéc%iv& Hgglygtncﬁ g’xﬁot}gegi) (P% ’ ]tge gﬁ gﬁ'())a?lg 3Sgljul'§led in sector
3. carrier frequency f| and |ts aSSOCIated bandw dth 310

for ordinarysignaling, e.g., receiving and sendi ng

information to the base station. However, it is also

B (M it A SR MY cctor £

ban:?il,ig%l%:B ﬁ@é?%@ﬁ@?ﬁﬁg?o ca?gler frequehcy . %?éflonl

which the bhaconesignaporiginatad efid é‘dngijr'eirﬁms smbodingntshalse pgwala augitional

trans y the BS in ea of th ree sec
it Th FHEiT dbe ey DSl BLOFIE0 FEERSAR T Ea U entrequencies
Thus/ 1t is é)-{)gﬁbl\é"té RlafdS H&JUEhERS M HPHBRI €S a bt kAE®h b8SLon frequencies
ngt h of the beacon 'signal 320 from sector 1, with
to detbimme exhédhysedtos treesmjtthr whs hdjseurenof &patiowlapdaiecser beacon signal.
signals 330 and 340 which are also detected within the
first frequency band 310. As the wireless term na

NGRLSECcHr i cE YHHACRE dhveRIH, atwifedess &Findal Je. BNGhoBRE hde, Aay receive the
the reception strength of beacon si gnal S2F1 330

beaconi signiats frora itsiomat anﬂrde@@rewesf ghadidcant.s8eter bassdtapipn trgaspgers. The
beacol‘?lgsg%l%\[; ea&e receﬁ/r ? @chtt% n th ts%ﬁl %éf{?lﬁg%ﬁ& th?th&‘%fehe%s terminal uses for

Sl gha reng

ordingryGilalih,F.g. 3&#a arﬂ/ox&!@i’(&ot@grmﬂmg bBsanusixmal sthéngth (e g., power)
conpari son of received beacon si gnal strengths and
measgremeBsiage MRdhinaddionp fieneasy mrsarypmentss fompapgqns o the strength of

d1ffer%r$tr @%@%ﬂr%%ﬂ d gﬁdl?ﬁ H@Ig?t(}%Sé sthforf ?erc[cir?fangr{lﬁ&i‘keﬁe Mised by the

equency used for Inary signaling in sector
WT t@ deciBewher Ei msle 4 kandoffab aldifferenttbasesstatiahsecr.c dhe beacon signal

frequency f2 and not, arrler ency f3 e.g.,,based.
compapt ARMAISEICE FOHC HireIHG tWé'h“i I CHHRLITTPage bt the Wireless
termift4l"s RSB s ﬁﬁ%‘rdﬁﬁ%g*% Gl ﬁiuewg[ thShgRAbINIn §6:88RBEMments, this

sector o he sa i mng synchronized
carrieniftehuenes peddternunahie mnm tmfner fT¢(BIﬁ&¢)OlFSGd forpridimaryesigraling by the

base g%téqlhs(eﬁt(e?ﬁ grgrrlsrr%?tgr \(A)/l:llcl'l transml(fted the s?rto%éers %(Ektleorrecelve&l géacon signals.

Consider for example, the wireless terminal 104 shown in Figure 1, which is operating in

sector 1, and is therefore using carrier frequency f; and its associated bandwidth 310 for ordinary
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some operations associated with timng synchronization
which are normal ly perfornmed upon entering a cell or
WG ems06268ef ore user data can be transm tted nepdr/nsioobes4304

performed, in accordance with the invention before
user data such as voice ofl8ext can be transmtted to
the receiver corresponding to the new sector or

signalid, el g8 Mreddi AHY GME YondiHEan fomiBti 6 toahs baselstutioie Hoxd ver, ittihialso
i nvention, described with respect to handoffs, at

monitopg ér bsaeancegrialsswithig thg @%ﬂqﬁ§@db%ﬁdﬁ40r‘7@§6§&ndt“§ to carrier frequency

f I
- Reft 8l e Pl of FREHES oG iR WEnhiN GRS Hff s in cach of
the theeel sbctbﬂuﬁ @iy fyrost fréqlﬁ:ucﬁbaldcﬁﬁe:pn'etm)nﬁmgdotﬁmes fif r‘]bmWﬁ'ﬁéess

tor of one cell to the sectqr of ano cel | .
terrmmédgﬂ gompargg fhegecei yrd $SESIh OB egte a?%l@@iggﬁ frogy segfoL cd. with the
recei R SH‘él?%h bP a2 EYechft beaddAls ?%rﬁﬁtﬁgr!md 840 which &t QRS detected within

val ue ‘Used ds a ce identiTier in sone enbodi nents.
the filsk fréqreany barel 319, Asabe eislesatedmoat néaes thebotndary sepagatingrsector 1

e different pre tern1ne es f acan
and seiQ 5 FRE repsnlg BT LR SLOREDT A CELAGS T edirat] ey band
transrﬁitﬁﬂ Bl thd BYUEARGH2, @N&Eas&é 1B tieRYth Rl atiaed thOree OIVBU BiighdtsGrength from
sl ope’information i n sone enbodi nents. In one

the seetein d chepasmtsj griah8 IR h32(Y oAt somnet printpbased Hpen Grisgonapasison of received
s AR i PRSP PR 09 8L o o

initiafe@ Hn@®ff tofchtish ﬁe&u@i&?\ﬂ@ tlwlfr@?(ﬁﬂ@ gsedtfi@r @dinamy signaling in sector 2.
different adjacent cells have a slight variation in

The wiesdess termirad kaows tq ovitehi te faries fregiene frsand fof pritighfgquency f3 e.g.,
based I d)eh?he% ?oes)&f}orﬂplh "ﬁiey fréq%%h% ddmaih Of H{e%\(ljoﬁg F&%ggrb%laMI gnal.

0 a' sector an ell
exarrpl e, draw ng 402 may correspond to signals
transnmitted fromBSl 208 sect 14 of cel]|

t rAZRHNE {19 ¢Ach ey of the sappg ¢ ’Bi’“é 1@11r1g0s4/nﬁlar§)mzeg with respect to
one afi&é%sﬂg | 1n§hgggél§ rﬁ(%zlf’s'gééﬂr&é Eu‘icﬁgr é\g%@?]lg%e%sje?%og anlg(gf;ff operations,
some apbationd zd;tdicuasd; withainsdg wrtchrarmanpe whiicheagei o omgal by pefodmed upon

a bangw dt h ociated with carrier fre
enterifng Cal s A TS SRS et R R TRIER PEFE 1 B8 e Oyl n
accordaife Wilit Rk ThvRAASHBEHR seF dREUchek vbice 4P foxt EditbdPParkmitted to the
sector 1 transmtter transmts a beacon signal 412 and
recei\ar domespynding teathie mgw4tdtor e gurtienfrguertyt a and cont r ol
signals. Wthin bandwidth for carrier f2 408, the BS 1
sector 1 transmitter transmts a beacon signal 416.

WitHi sBmb a0 8 Wingl? nic@odCéfthé Bivehtford 86scribéEwRb rdsps&iab handoffs at
transmtter transmts a beacon S|gnal 418. The varij ous

sectogbemdnriesq salsoqmsad withgespgaicto hadaithat sell boudaries asdg thg case of the
w1rel%s:§|ft%]r?nr1?6arft235 S n(?\?n Hlangurie il\éflfu?ﬁh IB? aocreﬁ'b'aﬁﬁdé/ar§" ﬂpseHCh %Qaéel{lhe handoff

Fansm a’ beaco

is frofil g8 @écxorfdf@m: téletosiae s@ftorifanothesdefindh Segard:towzi:llsl,ghé Liation of the

416, 418, being transn1tted occasional ly P a  dentifi
beacqprraapetled he weed te éaru\@ar&é | GHoEm0, B & SLowe valup sl ascectfidentifier
in sor%@g 5%%1&:@1{53/ DiFBRA &1, Gltbrs, Qﬁ@%ﬂ?rswﬂnh Q%’:&Qﬁ%a use different

assocrated with carrier frequency fi 4086,

predeamividdtdyuerssexdioabexdomsighals atredetermined periodic changes in beacon signal
frequency over time may be used to communicate slope information in some embodiments. In
one embodiment, the changes in the beacon signal are changes in the beacon location via a

hopping pattern on the tones which may indicate a slope corresponding to a cell.
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frequency f2 408, and a bandw dth associated with
carrier frequency f3 410. Wthin bandwi dth for carrier
W 2004062633 he BS 2 sector 1 transmtter transm PGI/ES2004/034304

beacon signal 420 and ordinary signaling 422, e.g.,

user data and control sigrn&s. Wthin bandwi dth for

carrier f2 408, the BS 2 sector 1 transmtter

t IFe6EY sBovis Reaceipls ivbeeltwd 2ferdittadiaceirartinhakicn §lipht variation in

carrier f3 410, the BS 2 sector 1 transm.tter
beacop fEaqyeRaydocation deyENAiogh H) tha SeMe TekTvaGRIAY SEgARI o provide
beaco?i%%laﬁn%gntlfélczaﬁon ?(ﬂg o o?g}fﬁlgfef:fs Iq‘b? 5&151@4%\&%5 in&r ]
corredpoad m@ﬁﬂsﬂtrmﬁtt«&f frbﬂndBSll 2ﬁ8 seatod 1 albetcadhl 803 tlahsrmtter of Figure

fromthe set of beaco s i ncl udin 424
2, whifo 8RS A P AQRTPORUCLEHE) GHETIFH O ESTobth Br or 290 of cel 2
204 o?P ?@@enmwﬂ 67 (Rdlides RB&AEwWitith @L&@aﬁe@whfésnﬁweqmey f, 406, a
nal i ng 422 Beacon signals 412 and 420 within

bandwisifoassaniaied @ haamieatredu B G, ancbquduh@@mamwnh carrier
Ss, .t r m_nal

TR L T TR —

beaco%'si%’h%l 5123 odhaddgmilinpiung the, ﬁs@ﬁﬂatb afd céifbl @fg@al@t Within
rent frequency |ocations allowing a wreless

bandwigdtnion aarrieefd0§i the BShleses®s d dransmijiea frapsnigh abgageypigpal 416. Within
th |
rane QEEE BB BERS ERET BB RF Ap AP Fcbifgpe a5 he

variohs@ialOND, ald, a6 ghdas 18im$) essarismitddaldiffereni mnassgetgh avith the
beacon si 1ggnal to disti ggw sh between the t

ordingry|si gnaling # 14 bringitravmitied mepPf fumidmg ang aal?eécwb%lgn% frpmghe set of
beaco?%’sfg}ﬂ quéIE&iﬂ [g‘ﬁ"%% nmdl 6e§f)8e Bbin gQraﬂg}ﬁltéH%E%[onaﬁ? &f £pRBtermined

er ce operdtions, the wreless
sequehed of Bpériodic basiimlplacerof the ordvhatyosigredling et t Dmawigrg 404 includes a

WV T e SR BT R .
frequ k&f%4(§8h dhd %%Mﬁﬁ%&ﬁ&é’d Rth kﬁ%em@q&&c?ﬂﬂ 1®. Within bandwidth

roni zed manner at the BS with synbols transmtted
for calmyercft #6, theoB$ ResctoBk sr@nmmsclgmsmltela beadvarsignab42( argt ordinary

s S SR PT SbFL RR GEBBF T 0, v s 2

sectof BREMittOPeArRMie 'ﬁfbehdbn%@giﬁf 4@0 CWithirt bantiiedtR f@SRiftier f3410, the BS 2
invention. Figure 5 shows an exenpl ary comnuni cations

sectosygams@orammne adgacn signahd Ao r Heenvasions signalpd2(y423efr4, and 426
may l%eﬂt%%ﬁ{n}xtge@ a\l[\? eren téllnlle;sz g gvt;tgttg%)@gﬂ?% &gnfhfh uﬁ%ﬁ{g t)r/ansmltted

most 6f the @inheS aﬁ@sbéacbn 5%3211 ¢ohl th%&%beadaacsrgn@ellhcludmg 420, 424, 426,
represents the wirel ess coverage area for an_access

beingfermemitied pecasipnghy én & predpigHMingd Fequenesoon &G bsisingbace of the
ordm?r?fssfgno nﬁ%\ﬂh%gé BEQIQ i%ﬂglrs lgr?b bnd' %nﬁ@gg@ ?&gﬁ%ﬂ'@&@@@é &t different

IS subdi vi
frequéidyriadations siloveiag boviseless ierminad qufdeamryg thy beaonshgmas toadiginguish
sect or enbodi_nent in, ac ance

t e .
betwGeR B PICEAT] S BT T S L0ang AT e g Bapd 4 ig apdiffrent
frequé{é/qo&?i% Lo cﬁvlngg%l?&&g@rﬁﬁﬂal $oRIVENE e %ﬁac%n@i gnfa?foedihmgulsh

rier requen y 1n each of the sectors of a cel
betwezhhlse twendzdldi Beadon,signals 418 and 426 within the same band 410 are at dlfferent
frequency locations allowing a wireless terminal receiving the beacon signal to distinguish

between the two cells.
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frequencies may be reused by sectors within a cell
e.g., reused by those sectors that are not adjacent.

W@ Rdosnexasd vel y, in some enbodi ments nultipl e CECT/US084/034304
are used in each section with different power |evels
bei ng used for a particul&0-carrier in adjacent
sectors which uses the sane carrier frequencies. In

t k1l hbatsAdi 3k eﬁdegéaaf@hye afefnokitibing sHnchesiiasd vkithigedPect to one
carrier frequenc fi sector 2 uses carrier fre uen

anothen  Thegefprss irgnipswall bandofieaperatiogtidhe yirelyss tepBinghiganomally required to

o MR Sp S DR oBELB s, 5.

symb6ly $hefing luBersiae tk&ﬂ‘ﬁmdramnit&d blyhhae mabile ere o syachrenizedmanner at the
used in different cells e tem

. . nma ar .
BS with s yRbely trangmigted py 06%5\0 flgnalf H% “éarr‘ﬁ/fpﬁcast signals may
fcfu%hﬁaﬁ £ 8ld HidiRYziREbreak time during handoff
be ustd FAIRRCHER oS8 Hniifle nChith o fid RirfR¥ifEbreak fime during hando
operabidiy, inslecxtrdancﬂ vaflizhe predergantentio® 514. Cel|l M 504
i ncl udes sector 1 516, sector 2 518, and sector 3 520.
An exenpl ary boundary region 522 is shown where cell 1

S?@é&é 55hd 9 aP ¥R ARS cHhdntunt@tibndyseet $00 @n;ﬁé{ﬁemb@m accordance
which inter-cell handoff operations are likely t

with the prasentiinveation mdaahcwilizes the mimshagstof drpspredent Werelpir@s ekhe exemplar)’

TR B B B B0 ) SR g i

coverigd®e® Rir'an ab&es A6, e@n @ebavd §t§tldrh eCdlIEl B@Sorféspbrhﬁ to base station 1
present invention. The exenpl ar%asyst em of Fig

506 aad sl M]é@élmsgpw & Basestatign M a@8. nBerbiceing Subémftﬁd into a plurality
of sec h(lévI exe @2131 &?trefﬁ‘ sﬂﬁlvcel%ll'é‘égh?ﬁémg&mé{eﬁt 'ﬂga@%r fn c@(ﬁﬁgnce with

e Sec eac e wreless tern na
the m&érﬁldhobmlseﬂitlt lesd frandraskeansd secionn sre\alsa poissiblee She Iekﬁhplary system
If the end nodes are rmblwlq%gglew ce t he

uses & GifiSTRghEATTICLERGUSPSY Bfack 81 (e SeRtors g a§9‘%1 b othéi gmbadiments,
frequ&f?:‘ij&sm e felidd tﬁﬁs%ct%%f?}% aQE(l) @% ! Aekdd GPebad ée@ﬂﬁs fhaPARe not

one ba Stati sector attachhent point” to another
adJ achasAltsmaIwedm is sahe emabdiaehtsemtltipleicatriers are aiseindaple section with

it o 2 PSS e AP i s e s

carriet AL PR 1ﬂ1?sYﬂaféﬁ%x% M'ﬂ?xr@gqgﬁor adds carred ?re%uency f1:
sector 1 510 includes a p ural i ENs (ENl 524

sectoN2 B@B kcarree lfneqqenswzz smtcoro”r uses garpiet freqlum% f3a Thiegampe icaryier

frequPheife R 78 1 i SO B ek ef R a3 AT 1 e exemplary

systetyl 504 sector 1 516 includes a plurality of ENs (EN
536, EN N 538); cell M504 sector 2 518 includes a
plurality of ENs (ENl 540, EN N 542); cell 1 504

N elggi%]e %rfxﬁzgggeggss i %ﬁ anier ?J(tggéglgieé %ﬁs in%}?ex%gtg!bellé ég&eg%tem may

vary Sightl§ OUpstRHother emblimeritk tlikﬂd.&n&%eqwncges used i different velés may be
networ k 1inks g550 55 23 respectlvel Net wor k no
substally siféesens) Cell d 308 inrdyden seaipr ko b AesOrdnail 3 Had FW%%%&‘* CellM

504 1%@%3?%( fSié,@gctéﬁf’ 51%5&‘@50‘50r'3 5 Aé%m@%'boﬁﬁ(ﬁw region 522 is
shown where cell 1 sector 1 510 overlaps with cell M sector 2 518, in which inter-cell handoff
operations are likely to occur, in accordance with the methods of the present invention. Handoff
operations may also occur in boundary areas between the different sectors of the same cell, in

accordance with the methods of the present invention.
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e.g., fiber optic cables. Sector boundary regions are
identified as dividing lines within each cel
wGeepanedodg t he three sectors (510, 512, 514) peT1/(5064/034304

518, 520), and exenplary cell boundary region 522 is

shown as an overl appi ng ar’da between cell 1 and cel

M As wireless termnals travel throughout the system

amie apdhplassyard! O Figlie \sedlseinsladésor plarityof @l dodes EN1, EN N,

boundari es handof f operations ipvolving a change j .
e.g., WEHless deriinaly oy mabjleHedsese iy Wh@g theﬁe‘gfeiscﬂf &a&t%d(mn?}? wireless

. . e I . .
i Y4 Bt Lo APERRS AN AL S ok oL % B ARG ot dovices,
they haanove girgighbat sentoesatd cefls bhihe systeraqTéaeyd badesgnay initiate and

(associated with the three carrier frequenci.es, fi .
perfoiphandeff qrgas/O8 BAMLRNE S FRQeR oS affehment UBEIC Rthgr base station
sectoMtfabhrh i pofht SR ek Qi daricB Sviftnle RRERRs 0P B, pr&fs inde&flion> Mobile

532, 534, 536, 538, 540, 542, 544, 546) are nonitoring
devict¢shae banetonessiefpmaidso hereintas mholelgironuyuiieations flevi¢asrag mobile nodes.

et PRBLRHLE0 510 Tl o ' FAE TR, BRSSP B g02 st 2
512 ikPRRs h PLBaH§Gr BNs @R/ 528, ERe 5306t 1802 eddier. 375 Buinelules a

illustrates”an exenplary access node ébase station)_
plural@@ ©f ENsI (ENE rHBEdENN 3340l 0diseior halpinekigigs a plurality of ENs
[ (o Th j ' Y,
N1 T BT A BB 3T Rl o bR P PRRYERA Ao, N
542); gt1al isonsec®dr 3 FE) wiykideyn plurdhitgof ENs (ENP 544, EN NIfub)base
station 600 includes a processor 602, e.g., CPU, a
plurality of receivers, e.g., one for each sector of
t | : IE] 1 BLbtwSRCIRE 548, e.g.,
r ggl & ?\é}ée‘rgs E%%ts (&.&.e @%ggé%?% r‘5 géc_)eﬁ[rgggd%%so, a \E)II urality &4
routeQViatrieansdiilinke X 550, §52), respaetivElgr Neaetrkswde 648 of coupeditasther
station (sector 1 transm tter_61 sect or
netwqrk gadstiangl ghe Infesnet via “@88’%‘1‘“%\?5% gﬁ@wm lé‘ik%iéﬁ’,ﬁ%nﬁ“/) &ay be,
&g,ﬁ&gggéggﬁﬂ 16, a clock nodule 618, a nmenory 620, and,
I'n some enbodi nents, a plurality of beacon
transmtters, e.g., one for each sector of the base

statio beacon. sectar, 1. transm.t.ter. 622, .beacon :
< SEEFD nSEPE &° ‘8?‘3{?‘6.“ as 5%@{8% lingy VitiR S vl separating the
three S§2®rs (SIQUBL £G 14 P&t 5181 5208, AidsexBriplRY €€11 Bhindaryt legion 522 is
various elements can i nterchange data and information.
showDa§ drepemtappingases hetvegencieH d uing cpll dnAs arieeless fesminals travel
i,ncluded for each carrier fr i :
vou i G sy eieB i o BESREN M ol pBaFEr L handors
operafibhg i!n%l@irﬁ(gdf dhaBge ' QgL TRgesncy gbdmsretain acoriaatowith the
_ recei ver (604, 606, 608) is coupled to a sector
invengpii.enna (sector 1 receive antenna 630, sector 2
recei ve antenna 632, sector N receive antenna 634),
respectively, and can receive signals, e.g. uplink
siIg aéedosddnoe Wit theinvenrivasths biserstduansl (f0bs 508)iané peyiodically

control signals, power control signals, and user data .
transmitéRg Ygacer egaale gt rich&f three reqRenSL TGS %%sé%?ts@ it thEtRee carrer
frequgﬂcﬁe{sefr G )i BROaVIE be ctdr/of Whdh E11MBY ac®REhnE WRR théinvention, the end

incl utled Yor each carrier frequency used
nodes (524, 526, 528, 530, 532, 534, 536, 538, 540, 542, 544, 546) are monitoring the beacon
signals in the frequency band of current operation, in order to make decisions regarding inter-

sector, intra-sector (if multiple carriers are used in a sector) and/or inter-cell handoffs.
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in a sector in the case where nmultiple carrier
frequencies are used in a sector. Each receiver (604,

woO@5/0688) i ncl udes a decoder (636, 638, 640),PCT/US2004/034304
respectively, which decodes received uplink encoded
signals to extract the infdrmation being communi cat ed.
Each sector transmtter (610, 612, 614) is coupled to
aFpaed 6illBuhes ineX@asirgracdess nades(bate i 680 Griglemented in
sector 2 transmt antenﬂ$ 644, sec

transmt .
sccordiEe il (GIBFSC EuaRRT v 1Y asa HATGLA PARIBHAD Bpy e p grore detaled
repres'eﬂt‘i{ Yelbfigh Vﬁﬂé ba{ég éﬁﬁ@fﬁj@ﬁﬁé sy%'t&l'i‘ 8t i gﬁfé@h a%r 5€ Tgne base station

acon si gnal S, user speC| i c downlink si gna S
600 mhrdbs apro:egsnaﬁ@z |erg:,l QRY regplinrefity oferecavers.demit pieyfongach sector of the

v SR AT bR 21 TR ST e b,
pluralﬁ?\f)? rekmifas e 8 €64 Ofor bichnediol bEthe besestatfohdsedbdrd) transmltter 610,

I hcl udes an encoder (648, 650, 652L r%ﬂgectlvel¥
sectoréhigatimigerdd@nt. i sektor Nftsnpmities 14k apFOtigteriaghe H, asilesi, module 618,
a menlafgrg 39%??%3%5}%%%@0@ heent§J %rspg%réfrln c{f %@ac%QQrffé;Eﬂt §%£ Yhe for each

sector T 1th&BesB s@tioh t&a&ﬁpie@foﬁ 1 tansmirk 627 dehgon seabf ) ﬁfansrmtter 624, .
frequencies in a sector, of the cell. In so

beacoa ﬁb@msmém@%é opuBled &esttich iashus 028 oyprwhigh thecrigus elements can
mterc}% (gﬁ 1ﬁ1%§rg tﬁéﬁn GbieRnak | E%Sﬂlﬁﬁxr cqg:% el Qﬁ%ﬁenf s Gtluded for

SMSEETSTs Cover ed stati on,
each @tﬂitgqfﬁ:qtléxﬁ:ry&mbd tred sesidr n Shechar ofzsedofsumluth sumjortttye USE of multiple

transmt into each of the sector 0 b)
carries fraquepics aReAONSS BaPQ £i0d reqsten od, o, &88) %ﬁoaﬁf’g Fi gy sector
anteni4 %Qctgxl | f’e%Eﬁ/QtanEh St T ReDO FhiBnd 63205dk& e Riceive antenna

fors. In sone enbodi nents, sector beacon
634), tersgmwelyt endscanG2&;iveodgnal 6 26) uglmak jigluimeliding raqueests for handoffs,

d to transmt antennas (64 4, 64 |
timing GNP yPONEREOLE PHE B ORIt PRI PSS sgginalsin the sector
cover@d2 Ipiffeght r@Je?vei" 5,1?(9131&? nlafy 2RI BftenSOTRcl8deddot c&th dahter frequency used

beacon signal i ng, oW ng si nmul taneous transm ssion
in a segtorro fthei qab@wbgagmﬂtlg]eg:ﬁmeg fregugncies gre qusq@ ip §ealQR iEsgh receiver

0 e T AR OR B ORI S BN sy PRt i

encoded 81pnAlk $& é)&fh‘ét fHériﬁfohﬁﬁtﬁon belive drasusit&bd.0Radh dector transmitter (610,
interface 616 couples the base station 600 to other

612, (i) inmokpled de 8 seasorgntengg Keptos d dwasmi gaieany prid sector 2 transmit antenna
644, %e%] M?Qn’s alﬁ{eaaz? 84% ﬁ&&l\(/?l Sand MG AGER i ﬁgﬂeﬁcluﬂﬂ% downlink

er net na I'S conmuni

broadb 43t ng@iﬂs bddR dsné.gr, beawen 6igﬁa1b eztrrd&mar dpasiéic sibamiiok sxgpals ouch as signals
to the termnation of the current. wire

includipg indeTRABIOn SHARANNS fedicH e eapHerdeBuse if ba M% Sperttions, in
accor@ricd quf?lr}ﬁgmgeﬁtlﬂf(rﬁ lferg&gt%} BB, Hach REctBF €5RMitter (610, 612, 614)
ock nmodul e

Invention 18 1s used for maintaining
mcludes ah Bgccﬁijtn(ﬂztﬂoﬁﬁ(z ad 2o reshetiwelynfarleecodimg m»snlgé@nfnrmatlon prior to

o T ot e Vo MBI B3 B AR, recivers,
transrjnirt‘ttefsaal?cﬁl)xl an'téhtn% fcﬁ%ﬁ&péf tASkckdtb raﬂd%ﬁhbndl@t Edriseféfencies in a
Inter-carrier handoff operations to be perforned In a

sectomof theekbli & some mbn(bmente, agbase wiatipn psedua sidglereceiver with sectorized
funct1%|r1a11ty toa }e%glv\éws{ g%l’ﬁ?Son% gacﬁ‘orf] aae sectors covered by the base station, a single
transmitter with sectorized functionality to transmit into each of the sectors covered by the base
station, and/or sectorized antennas, €.g., an antenna with different elements corresponding to

different sectors. In some embodiments, sector beacon transmitters (622, 624, 626) are included
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timng synchroni zation steps, as conpared to
inter-cell handoff operations in which the WI needs to
W@eoos062883 | M ng synchroni zati on steps w t h t heP@Bvs2004/034304
attachnment point before communi cating power contro
i nformation and/ or user d&Ba. Menory 620 includes
routines 654 and data/informati on 656. The processor
and a&%upl)é& clir@sniioAténnas (BR4644) 646 espedizelatie/sector beacon transmitters
formation 656 in the nenn& §@8>t° cont
Qf

(622, é%‘éré&é} Y6 ustd OoHENBRESOTEHF A CACRT) &N agtaﬁ{é‘*ﬂ'&% srgjultancous
transr{n)llgﬁ&tn bPRIt g)fle ﬁéﬁ@@l‘f’ﬁhhﬂg an8 q’i?rﬁtlﬁé &%f@ﬂoﬁ’@ﬂ’ﬁbmﬁ%xﬁmmy signaling
se statl timng control, conmunication, signaling,
transmainslonginy, irdlsamge ¢1hleodnmﬂntfs,edf lqaémgcsbrrleme all 0§ thettieapon transmissions

i ncl udi ng the beacon signaling and handoff operations.
functipy gat a/i nformati on 656 in menory 620 includes a
plurality of sets of data/information, e.g., one for

each sector covered by the base station (sector 1
ddthabaserstativatli@ mteréace §36 coules e brsecation G90dp iter pefwork nodes,

e . AP0 S TARE o 5 AL AR R b 9 B GR o ce

Hand &8 61 Alid gk @biaiuniatedGrouple Hmlﬁtdrfaﬁéiti Mabét@Berbbae sautidns pnor to the
wireless termnal (W) data/informtion 668. Data gg}
termination 9 e quersnt wiaelgsstlsikandithepsishlishwgntal agiky Yiseless g, in
r ' t 0o- base station
scoort LB W S AT e PR TR kR i cat ed
bet ween BSs pertaining to handoff signaling and stored
securityinforpmation securjty keys use

o CHlah Matnle OLE sused [9r ARATHAINTREHM RSN raweﬂfgl Qﬁ“n"?ﬁn the various
sectox% %QV&&ﬁ By th?"ﬁa@@&g@ér{ ) fcf?xroﬁpztah@ﬁ‘ba%&?ﬁl@ d@&Ent sectors of the same
I ons. ormati on 664 includes carrier
cell a]lM@fmnttrmllﬁﬂ&r-smtqr anddatra-cell intraessgeteniiterscagiag handoff operations to
bandw .dt hs associ ated with the sect r. ector, . )
be Pl AR BRTC SRIEIElT S b U T Bttss R ichirglgss terminal
tmunghy?nchﬁmgzatloh E‘t@?{ %Ebrﬁﬁarbﬁj 8ntelr 3k BaklRA G0 &bnk &% GUIchaBe WT
can be all'ocated to WI's for use in handoff
needsctp ecﬁomnsungsygchromgeorsstm& with hegieyrasigcigrent point before
Elflers F L.g 'E%Hg SeggEnt s such as timng
COmMHBH?‘B$P8%aHﬁ@f° @(ﬂgﬁ 1 AG R “EoNt T ol channe
segnents, and traffic channel segments. The beacon
i nformati on 666 i ncludes tone i nformation 674,

i Monert628incledss eputinen§Ss érgbéaﬁafsr}f@mqt@nmﬁe dbR PS%@%S@F 602
execu estrlguﬁc'r{%% %o : ﬁ%‘% L§e§ %e&(f%/ Gfﬁ‘forﬁdﬁt%nr%@ iRy %&)%ﬁ)?t@’contrd the

I'on 1den eacon si

operahblilﬁﬁﬁhib $asetation600dneloding ﬂfeO’fdmhl fanctichs rdf is¢heidnigng, |ba$ensgat1 on
rel ati onshi ps bet ween beacon signals and. dedi

powepeATLigk DA T At QNEEMifgi ORI pla GOTBRIURK AT Jh SENAIY1E: 38 1qcﬁ1dlng the new
featuljaggpfﬂgfm\%ﬂﬁ&ﬂdc tﬂ@ Gczacgﬂ &i réﬂgﬁlpé £ HREOM BPEAaRBnS 78,

g., information to generate hoppi ng sequences
used for t he beacon S|gnals e.g., to convey cel

g B Rr PPTR931 Bt? LoR T Bl rvomation
e.g., diRlfofeh séor Mlerkd by the base station (sector 1 data/information set 658, sector N
data/information set 660). Sector 1 data/information set 658 includes data 661, base station-to-
base station information 662, sector information 664, beacon information 666, and wireless
terminal (WT) data/information 668. Data 661 includes user data to be transmitted to and
received from wireless terminals. Base station-to-base station information 662 includes

information communicated between BSs pertaining to handoff signaling and stored security
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data/info 680, WI N data/info 682. WI 1 data/info 680
i ncl udes user data 684 in route fromlto WI 1, a
WO eoosioeesB3 | D 686 associating the W to t he baseCT/US2004/034304
station, and sector ID information 688 including
information identifying t#-sector in which Wr 1 is
currently | ocated and associating W 1 to a specific
inforngaion| €., fecaeitekny usakio esablisir diacareylink ptmtdnrigse Sagomsrprior to
IDinformatjon 688, also includes.infarnmatjaon . .
convey gV TARAS) dnLaumatisn HeBVSRAIDATF SHIOHa SOrtaE emation 664 pgludes
carrieP@Voittatieh 78 F@irﬁ{:r frdyuBndiEN R Hand @ RiRSdssoced with the sector.
data/ i1 nfo 680 %\ so I ncludes dedi cated resource
Sectot infammation 664 6180 incdudgs resowice infarmaionfG73ne.gh énfommatiph identifying

. sector dedicated resource i ryamation .67 whi ch has
cediogg it ooufich S beRTFarg o B I bR agrforg Bebrilors g e base
station Bssfinkll §V'E NdentiviBBSulinkhRakatel soppEms bithss Gintihg temtol channel
resources may be dedicated toW 1 and included in
segmeiésd poweeepniies ehanselsepmenss raaditafflicdmnnesesmeatipl e, an
inter-cell handoff into sector 1 of BS 600 may incl ude
the allocation of a dedicated device identifier to be
uSaE bedtoh hefosatdr 665 indaliartond@f@nacaonond cag. | inforamntian associating
particular carrier, a dedicated uplink timng cg17annel
beacog stgmalstin aarll s6¢10r With PRcAfie FeqismEisk: (PR infoFRation 676, c.g.,
. , . i: i nt.r.a- . o ..
o 1Bk AEATS e o o ibhain ity i
relatidnships bemveen beadoaninbl andtledicatedviaplivikres@utasrwhiictomap8e assigned for

600 may om.t the allocation_of an ink ti.m ng.
use indBAEPI PORREPHe PN SFBARPREMFTILR 8Pt Boon used to generate

' . bdtKsi & Meekifis AeERformation,
hoPpl? % E%I@ﬁéelg-lglrsl‘g% 0?%%@ g%d&ﬁs;@%‘é‘%%igﬁg%g@; y(l;cgﬁg%b? f nmessages
e.g., sppet ai ning to W, e.g., handoffrequest nessages
received directly or indirectly fromW!I requesting
initiation of a different attachnment point, dedicated

I §3PULGANR 46RGALILAR SREAGLS Wi dieh/mEdtnation Wik for each WT: WT 1
i dentifying resources, 6535 identifiers and/or _ uplink
t

datal/infeiBOnWET Nidute/infa§8heWTs bdata/infa 680 anluden asprlatac&dsg route from/to
conmuni lops | ink Wit new . ' .
wr oGNS 83 a1 S50l B 1 Ao
includih@nf&siatibh i Gnieyihg FRSsaEH. wiNol & T nfiocuredntigiod®el and associating
includes information identifying the state of ,
WT 1gpemsaedibpcatiesfrequeney ysed fonerdiangsignadings sectgt ID infpgnation 688 also
. |_nf ' ' L fvi : W |
nlod BB 406 PO M EAESR R fggygmen
point %&£ hatdolf, reqSesheWTyl datvaifbic80 alip imuludes dedicateg resoes's imfbrmation
rm nation. Mde information 694 al so .i pcl udes

te [ .
690, g iBForaation fiometheiseyaf tgetprdadicatedasaprsedniumapiph k73 dtich has been
allocagcﬁd dt;lQW?Slt I%P Lishefndat Q%M | 1R88Pdl @JpcldF Rarkioff R Fations

or other sector attachnent points. untlnes 6 ' .
differemtatsone®s mayl herdelicated o6 W1 sndinclusied iim dedicasedyresousprs information

for each sector ver.ed.by the ba tion (,sector..1 ..
690. Fi o saanier-oo Hpdgap st Pis BBy ey et deation of
dedic@ed dbI6d 1R GQTIVR LSRL ih MSspebiticisB@sr Whére cothUM@EEing on a particular
station control routines 657. The conmuni cati ons

carrier,cudadivatedapbink tipliegrelrannelsegmeant apdéor ¢ sledigatied aplispower control
chanr%[ getg(r)r?e% ® Wgwg}ie tar? ?ntr%facseﬁ ir?ttera—gei.c?&'or-m $ntra-cell intra-sector inter-carrier
handoff into or within sector 1 of BS 600 may omit the allocation of an uplink timing control
channel segment to WT1 and include the allocation of an uplink power control channel segment

to WT1. Handoff messages 692 includes handoff messages pertaining to WT1, e.g., handoff
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base station control routines 657, using
data/informati on 658, control base station sector 1
wopmsaticas i ncl uding the receiver 604, transm p¢EBUSHDAD)34304

opti onal beacon transmtter 622, 1/O interface 616,

schedul i ng, ordinary cont2dt and data signaling,

beacon signaling, and handoff operation, in accordance
requeWrhddsigee rqpeRea diredthivarihdiesctly BameV\SThteqoestmg tritiedion of a different

routi nes 657 includes a schedul er npdule 6

attachggegh RPN gediseied Fregurss allogataR, 81@?8%6%‘?%%86@6@ Wéﬂ ifdenfifyine
resoul%@ﬁte (ﬁjlld&{%mé dgﬁnﬁﬁ% élé)ﬂﬂg %&Wat a2y tb’éQﬂsedT&%ﬂli%h @&éw wireless

a scheddl er, schedules air
comniunivatioeslonk witls o newgittatiemahhpdinh aod basetstatmonitn basecstatmmrecure

of . se nts, wireless termnals for. i nk
commRgiRA AT R, SHSs2285-gNRF Ay ovBifien it M GO information
1dent1F}9ﬁ‘é {Helsta@6f HerdROF T 11 b8, DRE &I rAcdeEbe e sRI@forntalien
ransmtter, the encoder, ordlnaﬁé gnal eneratlon

1dent1fbeag: wheti;ﬁgmahre@embmlghasdmen eiablish bquymry‘a{ It angghe base station 600

transm ssi on
seof}RERARe eyt AU RS0 SRRt 08 0 4 s
include§ @rﬁ@ﬂnmqh&tﬁﬁﬁ g ahewdaitdlessilgRahit ibgingadtabisied between WT1
The beacon nodul e 669 uses the beacon information,

and othegbase seagipp end/opelieniscionpéacbasnt pintont rol t he
generation and transm ssion of beacon signals in
accordance with the invention. In accordance with the
| ROBEhEsE4 ihcladan sluglial of seryof beutinesresgrj drtecfdr éavhesacthr covered by

sector in each of the carrier frequelg 3%?193 used. i{]
the basp gtager (sgetor | FowmreO2hbodrriehiigoutiise (éé)a t’é‘%ag’l nclude
comn@{:[lgcah %Zs%mlfnés%St HOoN n‘g tgf'@n SKloPlodingdssm TRy &drﬁﬂigcanons

n of her e i ments, some or all of the
routinee 86D imslemaat the myods eomnammlonsmOmpolshsed by the base station. The

base sgzggq%?cg%r 1rso£1n€§t1ése 622&%%{&%&@% &Rglacfcwgr gasa %&%on Otor 1

operall&D dR{ddifBHe ?&%ﬁleﬁ 8(34 tRARiNBtet 6 B SPtibAL Beddo 'ﬁaﬂﬁﬁhtter 622,1/0
recei ved by base station 600 sector 1. Handof f

interfaceiliGneshe 6B ordinade centrod quibdata pigoelings beagonsignrling 2ad handoff

a secur onba st at | Link e 4 n
overafighit Berncs Abre BEag rusbie coae Pl SRR GRS 657 ncludes a
sched@ief mo@ufe&%@sﬁl?ﬁdlingﬁomﬁhl be1,thaldofe pshtine \668 EWASHMmInigdontrol module
est abl i shment/term nation nodul e 681. Request

665, emdd&’@m\wg consenl modgieda7e Sehediderapfiubt 63% § Lo schedibar sehedules air
link r?s?éﬁf(ce %a&g\f«lﬁm 6\7%? itheft \%ev‘fohﬁlo???gdn‘?%w{v fek@féﬁglélgles for uplink

ase sta I on sector ol nt

anddSWﬂﬁmmamﬁmﬁmcahakjon i nk establishnment nndule 675
uses the data/info 656 including BS-BS info 662 to
establishes a secure conmmuni cations |ink between BS

nsaﬁﬁ% 9(§ut1:|1eéa@ lﬁcgﬁfohgﬁ W@reg)tf%l: Oleivel §hS 8UHE:, theft;ansmltter

1 ons e used to communi cat e han (0]
the encnﬂerc omtinaoy sighal gehaiiort, bedcaosi gﬁiBgenamﬂmnadmjarrchcsmunb@ne hopping,

al |l ocation nodule 677 alloc dedi cat resource
signalirggam St S804 eGELIPLea PABEL P RUingn S GLUOE SR o1 include
beaco§i7rgodlﬂ@6é§/g}1d’ﬂn99ff @@alﬁ@éﬁ‘ﬂ%&il@ 478 TROHSIEn iddBREMIusds the beacon

of BS 600. Mbdul e enerate informati on such as
inforrdatehng aige deqtesbbeacen info 666,90 camfeplfthg ganstagion and transmission of beacon

signals in accordance with the invention. In accordance with the invention, beacon signals may
be transmitted in each sector in each of the carrier frequency bands used in the sector. In some
embodiments, the beacon signals are transmitted through the sector transmitters (610, 612, 614).

In other embodiments, some or all of the beacon signals may be transmitted by the beacon
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i nformati on into handoff nessages 692 specifying
identifiers, uplink timng control channel segnents,
waiplosnkepdwer control channel segnents, and/ or PUPUSI0R4/034304
traffic channel segnents, which may be communi cat ed
via the handoff signaling2®dule 671 either directly
or indirectly to the WI, e.g., dependi ng upon whet her
transrAifteisnb22,62¢) 62601 Hiaﬁdidfﬁmg&zhlinghﬂmﬂﬂé 67 bpentmid tha hasdoff signaling, e.g.,
i nvol ved. Regi stratian dul e 679 y control
handqfemesspgetioe. bring g@m%lrrtaqnﬁew aélﬂé?%e\r'%rbgfcﬁm%ﬂamg& sector 1.
requests the initiation and establishnent of a new

wireless link with a base station 600 sector 1 .
atfaadbifrenttines 663 incDide haegiest precrissing atddule @¥ea atduohbdse station-

N T T TR S E

registfa@®R Addulc6 PN SAE tvireles Rk &st4BliRBmEMNEMiAA chAthb&lle B8 EPRequest
are performed. Wreless |ink establishment/termn nation

processingined@lg 672 seives gncbpreﬁeswsaﬁguqsw yreWdstogstablsihe Aew wireless
comnRea SRR o MB35 Bt R R By gion o
establidhErRhESBdble BRS usRdbY eatbBio 666 a@Nidies BSIBS info 66td éstdblishes a
can be establjshed at the tine of the earliest
securg¢orpmanicatians dink deeveen S 60 seelgnd ind apethedysg piatian dhgsecure

h : '
comrf 3303 VREh I8 48y o RN e oot 16
Dedidafed reqoureepillogdtntrhodule 677 ilheaeadedicdted tesoureesyegatsudnas resources
of a wireless Link between BS 600 sector nd a ,
identifed In repoREcy oD AL AV T iochas debigSigs Piadaghitrssftor | of BS 600
Modu{liceg’n? ?ﬁgﬂ ger%g:}c/}u?ﬂgg do‘ﬁ%u?ﬂ A dde direddir@ iRFEERT SdoRRuch

1 perforns the tinmeout neasurement
inforragtibrrietol ragdots h&ssagesm spesifyieg gdentifiers eiginki timiag canfgol channel

assoc ed dedi c ds rrents f ) | ow. 11 meou .
seamTin, ST ALY B EonRPL SRR FOEM T AL PEITECHG BT bscgments, which
may lﬁ%ﬁhj%rﬁeat&i @i thd lna%d&@ s?g%ﬁﬁxg mbd§8 67 Mefthdr@irebiMP or indirectly to the

handoff signaling correspon to the new attachnent
WT, ¢gi d¢pending uphmmdiothr me&@éﬁ or rrmﬂecreéll hagdeff operatien fsdaeolved.

m ne the new WI
Regisatan fones anreriorat b nabicd b FebhRicr Bn ok 448 o wr
requebts fR: inf¥ati6h BAd &rablishient\Wf afRw wREBIsNinkakieh & base station 600 sector 1
term nation nessage to BS 600 sector 1. W tim ng

attacheaant point. nBifferent semstadion opergtiond seaucases may keoked éppftnﬁélg upon
h , h
e BB 8fg { VB efss O] VA gl bbb ns

synchpérig£ivasttpaatt gtefontded!. Witetbsh &nlb Gﬁatﬁlfsbmesﬁﬁtemmaﬁm medule 681
timng control information received_on

{
contrelp PPERUQUSH iy cstAbliphmeny apdrisimanasion g Xire S?ob ok 1600 sector 1. For
exam? 1&1‘11:1? dask gf thiVesBB R4 bPa ﬁg\;v gfﬂréle%g liftk Navak 681 R28gnizes that a

dition timng contr e665 gener at es
new linkrdan de establéstied anths tigreadf shaurkidst all@:amdrctedwaadtulphnlsszgment that BS

o S e L LB 0y 00, B 7 4 o o
s1gna9:¢éeH§ﬁlrfﬁ@WT atife E}?{W@‘Smﬁ@ RfeOln PRAEALEOORE tdrBiidRoR%f a wireless link

rations to co the power of W', e.g.
between BS 600 sector 1 and a WT, e.g., the termination may be based on the BS not receiving

any signaling from the WT in a predetermined time, and module 681 performs the timeout
measurement and relinquishes resources, e.g., an identifier and associated dedicated segments,
following a timeout determination. Alternative termination methods are possible, e.g., the BS

sector 1 can monitor the handoff signaling corresponding to the new attachment point, e.g.,



10

15

20

25

30

uplink transm ssion power of a WI. WI' power contro
nodul e 667 processes recei ved power control
w0 ndosnexsss on recei ved on dedi cated uplink powePCTUS1000034304
segnents al l ocated by BS 600 sector 1 to a WI seeking
to establish a newwrele€3-1ink. Figure 7 illustrates
an exenplary wireless termnal (end node) 700 such as
handoff MBRbES tAVERIng I lintefiedd 6] shdadee@mianekentht hetvheireless link is to
present invention. The wireless termnal. 700 of Fi
Wiamay

be eSt?fblrﬁhW mrd grisate basdapnoadhat dseaming sime A iTmaialy B
1, 2, 5. Th
comnfilgagER Rhidl BeSMELEs flo Skeynes 1, 2. o 5 The
transn1tter 704, a processor 706, e.g., CPU, user

i nput/ output (1/0 vices 708, and nenp
c b tigting expstah o0y $05 DETOTOPEG RS WF O HE Wainestidhe WTs.
e.g., ?hﬁf?&ﬂ&ﬁ QI?J‘W'"In\tvriﬁ tRpa9 % SRIES @(Fmsebﬂ)frqrsmﬁdt@fgnal-ghﬁay be processed
ecel ver >702 i nc uding a decoder 714 is coupled to an
and deotiedinBlodale 665 erooakrics received vitming eandrol énfaimpation7ecri vaghon dedicated

e S SO R G, B AR) o e

wircled€flhE. atrﬁéﬁd‘itﬁ%’aﬁﬁﬁlg%oht&@lﬁﬁéﬂlﬂé 665 faneradyansin gtcafrba[tﬁl $&01s which
in accordance with the invention. The decoder 714 in

are setithga theclB$ veotorzomsmitier deersd@bbisheidvargjessilighawhisd the WT uses to make

¢ i.nt.en Eled fo usg\ir 700 and use error correction coding
TANSIYSHAR Q%%g? Y%t to recover information

overwritten or interfered wwth by other signals
i ncl udi ng beacon signaling. The transmtter 704
i T pawagcantrob medele 793@1@%@?54@&5 fcontroh Hedomsr obW Ts, e-g.,

uplml?{ggr& @é%ﬁ)as ve gﬁ‘ a%gngi”f’#) Fxl %ﬁ'txﬁgmgaﬁlg%%ﬁ ke T RICERRd power

I on ng requests'to initiate
contré ilfendaidn refei Vild &Odbch@teﬁlnqﬂllnk lpob'aseom;rtodisegnmenﬁeajtwated by BS 600

attachnent point, nization information
sectorgl ira Welgieeking do Eﬁﬁ‘l‘hhﬁ at"‘%m‘ﬁ‘ﬁéﬁﬁ el segnents, power

synchroni zation i nformati on over dedi cateduplink power

control channel segnents, and user data over dedi cated

ujbigunk 7 illastries an bzemplhryseigetessttermimilf(erd veve) 70 sechafs a mobile

handoffs .are possi bl e n accordance th t resen

node. (R BRI " SStRIAR O A RS PRSTLUT R She s HEFe AL 00 o

Fi guré ?lrﬁ@\/ﬂe@mﬁf@e{e@éﬁeﬁ Eép?ésleﬁﬁltloh Bf & C?r &fethé end ASRE 08 Bets9Etems of Figures
inter-carrier. evi ces 708,

1,2, cg@e élﬁ'@rwlrcdeasrt@ph@ai g00 kr@)}lny@aﬁdecepg@y ﬁﬁ@ a t@a@gntge}r%OﬂDQIg@cessor 706,
e.g., (Z%I?,qus{zf/? rrﬁtr/ %HIBH{ ﬁ/l%) 0\§a§d Z()é gﬁ% ﬁ’m or 21’&&%@)@% tgﬁg?ther via a bus 712

over WEigH tHOGEiDuaBIemefts 3G BSGciRE da@ataad Ilrﬁf)ﬁﬁzit&inl OIfhe recelver 702
recei ved from peer nodes. The wreless term na

includiagr dgcopen’ 14nisicauried (AR aniga 726 oxerdvRigh He ‘M‘F%‘P??é?‘i“%}ﬁal 700 may
e G B RTE APhe AR A ob U ROUIAIGRL2 i

mforxﬁﬁ‘[ﬁ)nciﬂaftffyllng dedikatedh eesoiiced easntieedriroml ba?d)ﬂammxslﬁ@ﬂ iim gccordance

with tgg, @}vggﬁé}; Is’lr‘]ttﬁ éqlggge?%ﬁgglgﬂ{e%?%%q%t 5@) %]na?/ cge ordinary signaling intended

for WT 700 and use error correction coding processes to attempt to recover information
overwritten or interfered with by other signals including beacon signaling. The transmitter 704
including an encoder 718 is coupled to an antenna 720 and may transmit signals including
encoded information to the base station 600 including requests to initiate a handoff of WT 700
to another base station sector attachment point, timing synchronization information over

dedicated uplink timing channel segments, power synchronization information over dedicated
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Wreless termnal data/information 724 includes user
data 726 such as voice, text, or other types of data,
wW@nms062683 | es i ntended, e.g., to be sent to/ OPCT/US2004/034304
received froma peer node in a conmmunications session
with the wirel ess termi nal28700. Data/ information 724
al so includes current base station sector user
uplink pdveritehirGinthdnikl seMénta and séedidhnvverdddidatddsglink trafflc channel
informati on 730, and system jnformation 732. Curre
segmepss. Jaittesnnt tipes of hangoffapredpssidlg, inr?@PQr&é%cetwlmlﬁaafeSFﬂf invention,
said hhﬁ]c{ot?%m B&Iﬂﬁﬁgé or i %?eeo g@fdll%@ dréé)?Hn ocr%rrdt}talt:éo ?1&%13, /881, inter-sector,
and/or Ghednicafrieed beacon |nfornat|on 742, received tlnlng
correction signal information 744, and determ ned tine
to termnate wireless link 746. The termnal ID
I y hérdd, REyHard, #ey3adf digplay, mouse,
I eied T, SR Bl e, R e P,
video whmelta ttheprdWide ol ussr cﬂJWTe’fQOI the alilipy t@dnmtalsq deta/@feranption intended
nk. that identifie

for pes%lgcgieg f‘%\‘i R Lanet ataétggo‘émg[ gllf F%?iwtf: er K?I Bh q:}%é” freless

termnmm 8nor€-790 inAud@$8utiledy 2 Dind &h@ﬂtﬂf&ﬂn@ﬁmnezg Tha pedceger 706
val ue asSociated with the base station and used in

execubgs ;alm roytisesglAdrrndsisessbe detp/informatiasy Fin sremrasy 7ilf & ernirol the

ti ent|

onersy G E s ALY e O 5o By Eon oy gra oot
operatibiiscdT Y ekt ynveh@eral i ng is bei ng communi cated and

corresponds to the sector of the cell in which the

wireless termnal is located. Carrier frequency

' %?&g&tté%ﬂp&lq:% ihRrmlagh $34 inBRidbdEsef aﬁtra'ﬁﬁ s éhez%uﬁﬁ]&)[ text, or

Pe tuse e current communi cation [ink 1s also

other sypeEbf d®s, antilr Eidesiinendddoe.grto bansenk 8/ of received from a peer node in a

data/information 724 in menor 0. . Mvde. i nf or i qn .
commpms TP A NEFCE BT 0100 DA RBRTL 144 Ay ncludes
currelﬂryagl?gtgtfcﬂ ds%@t_%r ?Eéi‘qﬂonﬁgﬁﬂtﬁ%' £y BRGEHIoh REQEN®el iflorfitktion 730,

may 1 ncl ude:information on each of the beacon signals
and systenh infasmeatioaét32r ecei ved and neasured, e.g.,

cell/sector ID, signal strength | evel , filtered signal

strength level, and carrier frequency associated with

OICHirRAf BS SkABAkseR B fbriatibe 738 fichide§ fe@iing D nfohigath@arsanbase
signal was transmtted. ldentified beacon infornation

statio 42 infiaymatiang 36n sdctatdDi infoomptan B, mpsadnfoymatipny 1, identified beacon
mforrfu?tb%eg%n%ctg%lgﬁg H}% dl%gdgo%e@ﬁor? § 11129 11883&9&1 744n Eugc[ Haérlnﬁﬂcd time to

cent sec eaco sto’ e cur

termiYite S@@lcas liME4E rTTheﬂBﬂmhlllf Eﬂlﬁi&imﬂoﬁ ngnireahlld@tlfler or identifiers,
measur ed beacon signal s and/or information 08er|

assigrieddentieeWIuriOchyiba base ssatignardior (9 WrBerWriPds ?la'fenﬂy coupled via
a W‘r‘?ﬁ%‘% mn \({ﬁﬁlat 1(!16%1%@8 &%r&l?eq%sk ?J}nﬁﬁag'? td {ﬁE ‘BrégEBstt C}% sgét%r Base station

eés timng correction si s recel ved over
ID infgiatidd mﬂay\bé al. e sebdst slatiam diehnfms eigs :aishrpetwaluemgsomated with the

adj ustment inforpmati on used, to ct the ti.m ng af )
base %@tmng usphiRSHPPIECBARTESy S50 58 e REmaTo e B0 Tnformation

t alRcéahRn h hich
e EVETRobL fpr RS ARG.AL RIS, LERBNScth e tngy wn

ordinirlySignatiapisi telertommeliesed andrdorrespanidatp thaseior of the gell | m which the
w1rel<?s%%eer9mnal is located. Carrier frequency information (CF) 735 indicating the carrier
frequency to be used for the current communication link is also sometimes stored in information
728 of data/information 724 in memory 710. Mode information 740 identifies whether the

wireless terminal is in an on/hold/sleep state. Identified beacon information 742 may include:
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signaling received over the air fromthe new base
station sector attachnent point such as, e.g., beacon
wer@sabicsyy and al | ocat ed dedi cated uplink segneait/BS2004/034304

and/ or through comuni cation received over an existing

link with a current base €Pation. New BS sector user

information 730 includes termnal ID information 748,
inforrRARA oateath 6NthEBeidohQidialsithat hdbObeenaetaived dadiméasureds ¢. gncell/sector

752, node information 754, identified beacon
ID, signl sirength lsvely Gisered stgnabteasthdetsland camies fggrensy aypgiated with

0

ord1nﬁgg%%ﬁnéﬁstﬁ‘?%%dgﬁ)gn wﬁ]r;b?x égﬁag%?éé] S%@)ewé?sgga?{sflﬁﬁgéd. Rdeifified beacon
inforrhioi Malmdylllsmlfnoludainfomalld)a 1dﬂ11y1f&mg the quarent atfackmentrpoint sector

identifier assigned to the WI t he hase st n
beacogiptasTation HRMAPTHEGFUAGR FERLOS t@éi@@ﬁ%ﬁ*%%&enh Hfikctor beacon,

and inf&Rebh fRE béﬁl%drtﬁ{gﬁﬁeefsﬁ’nedtbgﬁon's%ﬁts' anldR? itfBANMInede8i$8d from

termnal 700 t base stati on sector. Base station
measurai bewcon signals to FHGlofferyitdrén. Recgived timieg castasfion stgpel information 744
ssoci ated with the new hase F‘t at i

includsd - S dieadl R 8 37 Bk A Rn AR /BSF il pmgapmission

timing BdjQécRhd i@forhfd86h Lied B okl tiRaEhidg of BigablsithashRiwd by WT 700 over
attachnment point's sectorized base station's

the establishedi wirdessdinke ﬂp@emmrmddugmtqmmnat@ MErekess >hn§ﬂéﬁaq thpgme
| t
scentlybp S F STPYEIF AL M RD ORI AR A e basodon

signalif}ereW¥ivéd éVer tiRsfefibmtthe héve bawtdiionseaboittahinantpomtsuch as, e.g.,
point, e.g., transmtting handoff request, waiting for
beacoaagnehmgawdr@&geﬁeéée@mﬁ@%a@lrwegmé%téuawfﬁgﬂﬁ% communication

h d
oo USSR AR A MR LERABEES D 70 oo o

cated uplink segnent,
perform ng handoff operations such as transn1tt|ng

t N ng@ ggcqéfb?s!eh%n%ﬁy %\@rggﬁ.@g% ge?’rlnﬁgkgg tjog'aﬁ?mrﬁeyé base station
D mfto{-rﬁgt?(m Is’gént i(?iflg ngcgfan?tlorh%? @ tifforARi i € idedlifi8Pbeacon

st at e. on information 756 includes
inforratfonrisat daticasettes@scd informgtipm ¥ 5%, mandaffimessages 7H(0h gnd bargloff type

, received heacon fron1th new B ttach . .

inforygic 163 G CATIAT G4 TBGHIOR (611 414 5 bSO RBER Y Hpformation 745

may %W 1§§1t§ﬁ9 bPIRh{ RGBS Enddb Mhe malgyoihe?cia%ﬁhu(ﬂméctor to which the
edi cated uplink segnents that may be all ocated as

WT 700 beurequsstadathytia odoffde dgnifiated ta thas mﬂfle@g@w@{ql@qﬁ terminal 700 to

t.e et
that bf‘%:rﬁ??twgtsg‘:tf)ﬁ %sﬁlsl;ailﬁf' %éé?%ﬁff‘%ﬁé‘ﬁ‘e V\/lrg ssgn 19 ik an fgSloPe
associated Witk el ds@ Bratibmehd Wed hﬁhd@mg&%qﬁaﬁéﬁr Sé@dtéreChinstination 752
, fOInt establishing a new wirel ess link, such that the
inclu

tuépfraﬁtqnddentﬁn/@g\ﬁ%ﬂ seqior IR QF theenemupitishmeniRAiRiS Seqtgrized base
s e B S ORALGE BT g vio

wirelésd ¢ink Mde infoekhation THdademifies thel steebf bparﬁtgardmfdhc S Bdith respect to
upli nk channel segnents, fromthe nﬁs\aﬂféBS sect or

the neyt BRGRERAUASBIGRL PO &8 HARSTHEIS hanfeié zequast yinfingder dedicated

resouﬁc% 018??3?10'!1 NreReiliH daﬂfi \?%élé?ﬁbatédr}e%ufr&ﬁrsﬁm ad ¥BigRePidentifier
O er atl resources may

and/otledignad eleldltmed/\ﬁpli’xﬂ()segmdnt performing handoff operations such as transmitting

timing control and/or power control signaling on dedicated uplink channel segments, handoff

complete, transmitting user data, hold state, on state, sleep state. Identified beacon information

756 includes information such as timing information pertaining to a received beacon from the

new BS sector attachment point. The timing relationship existing between the new BS sector
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i ncluded in dedicated resources information 758. For
exanple, in an inter-cell handoff information 758 may
w0 nwbaebs3d nformation identifying a dedi cated updT/u&2004/034304

ti mng channel segment and an uplink power control
channel segnent to WI 700;30while in an intra-cel
i nter-sector handoff information 758 may omt the

attachMdn@péihi BeAcO sighal bRl idedicdtedrupighkcsepineals tich atiyede Alogared bs
to WL_700 and 1 nclude the allocation of an uplink

resoufssniy WdoHi0s el dha hardofiengration. alipwaron B6T 798, faydatgrmine the point in
' 7 . . D
time (EARRRE e e B LT 2R A SR PRk BBty e now BS
sectoruetatiraers potirit establishirpen mavwirelgsekitle dudShsetbe arterruption interval
_attachnent point via the current established wreless
during thehandeff process B Pe MRAWUEFEn t hr ough t he backhaul
i nk. Handoff nessages 760 may al so include dedi cated
resource allocation nessages originally sourced from
t Redivawdbeseretiaformatieetifinclatdesdoformatiopsigita BS sector assigned WT

cen R R oS RsbR PR B Mu Ehedtom e now ps
sectorSdtREhREnt PRFTt OWhidh hachser M lofeéd o WITa700HEr Gdérif @Mandoff operation. In
wireless |ink, such messages identifying resources

differentgépesiocﬁ bandoff epesations Aiferens resoRcee Bisw Re Sedicpigd ol R0 and
: tablish a new wir. i cati i -
includf3H8 GERLER0 I QP R 23 £ TR ik Bt pilhdoi

inforrh R 798 R4y MEIuae inf6andtivalideheisying b dedivited nplitletimirfeyihagnel segment
t he type of handoff requested e.(&h, an inter-cell.
and am splRS povesEPBirelshanngh seamans (¢ BT 7qUs pdile dnen BitrarpelldBier-sector
v QP55 758 P29l 2305 B 65 LERAL bl 9l et scament
WT 790 akd archaeldithestatiar ef al wiinkipstvencpntohelthny] seigeieheto Wil 700.
not the handoff operation is an intercagti handof f
Handgfy é@eéfags_ﬁ.%%%{')éﬁ? elgfess oS PRI RGO NEE THRsE hisdoffrequest
initiatiS QEFaLd @be tBhsmitaade e 1l feGhdstd B sectd! dirasifRéM PoldPvia the
i nformation 768, beacon/dedi cated segnent tinmng
currentresabligted ovireTéd® linkadd B8rsdabf, ang ehdiwongh therbackhaul link. Handoff
i nf tion 772. ,System.nformtion. 732 incl udes
messages 8%(?’3 ma&aﬂqp ﬁl?%y%c¥qdbcrziltegfre§%éce tlllpg.{{boglsm%s(g% ooy gg}alllg r§(§urced from
the net B4s8 Mati®n YeotoPAGEhRER PO, thinSAURTIDAS!SAGSE totBalk Biftion via the

structures andrepetition intervals. The beacon ID
backhianf lorkrand teeived fiopcthe gement bass Hettangectopagachmepbpaipgyvia the current

._tabl es uations, efc clatin LT -
w00 e R B ARG A BB b Sorpipg samens, it
may BeRR6d Eitsblfshadeanwireigssdongn@tiédtions tihksth aalcwobdse gtatibe sector
W 700 to identify the recejived beacon signal or .
attachsnept apiat. Hendedk type infomnatign 766 inphydes ifprprtionrdenifying the type of
i _ . i nal. .
T L
operatibfii sfamidthe-eg hiated-carmier hendoffff @pegition| Emet-caf artdniatelbaeatomhandoffs, in
ignal fromth ' n ran r r .
comeicaihurinnct HiE YUl ] BY PERLIEROBIoN Hahazdp fraton is an inter-
ﬁ&ﬁd&”ffép%?ﬁi'o%?d beacon signal with respect to the WI's
wn current sector received beacon signal strength.

Cell/sector IDinformation 768 may include information

carrie?
0

System information 732 includes beacon ID information 764, handoff criteria 766,
cell/sector ID information 768, beacon/dedicated segment timing information 770, and handoff
type/operation information 772. System information 732 includes structural information of the

wireless communications system, e.g., base station frequency usage, timing structures and
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used to construct hoppi ng sequences used in the
processi ng, transm ssion, and reception of data,
w0 ndosneasss on, control signals, and beacon si gnedBUS2004/034304
Cell/sector ID information 768 al so includes carrier
information 774. Carrier i3formation 774 incl udes
i nformati on associ ati ng each sector/cell of the base
repetifib@irit@Vals] Thé BeacoR MUkt SHTRGAS)iSTuess infdratiors, Q%JJ Ibok-up tables,
carrier frequency, bandw dth, and set of tones.
equatiopprete rissdiaaa sRECITic 15640F/0el Beacens wdhe eomiBisatipy %)@PC@hEO specific
i
frequifEAF SRRt e el AP RA"TAC B the Tk At M sgnal or
signal€7 Glandeif utlresiai766 onayahclode ﬂhm‘shmhdrigmts used Qy rthfl wairelesssthimpigal 700 to
betmeen the beacon signals transmtted by the B
trigges a S-St ARaHePHO adiAcTRSaeieRF oG s @gﬂ@ﬁ?ﬁmwﬂﬁegﬁﬁay thggstrength
level ﬁ[‘ the %?’%c%q sihal ﬂ@rn%% ﬁiﬁ&éeﬂf setcfbr\é\-{dlgpgttfr@dholtﬁl%vél%n&he comparative
andoff. Handoff typelfoperation infornmation
strengtimof thd edjacerft ccatalt nemlvacctﬂmmtoﬁ signa) vathegespegt tOsIéq N\é"ﬁ Sesvnofurrent

SCCtOI‘hl‘gg%ESEP heaatﬁ?}'?glg tlrlreﬁ ﬁlﬁ?cz )3 I?’]llnﬁcl)rﬁ]gﬂglg? %g] ¥IIIJ§U(96 information
used foRGhutelRt Bopping Mu@ﬂb@@ Uié@lﬂh%lﬂi;bl@ébsﬁfngptriﬁéﬁﬁssl(ﬁl aid fetstion of data,
in an intra-cell handoff. Routines 722 include

mforrnatmnu porgeed isignelsrandthieaeonzignalen dCall seetos 82 infermating 768 also includes
t r ol. Siel i rel iati
carie GlofReh o e oAt P Pl Shciping cogh

sectoxb@@l&ﬁmhé Paik isf68ns/iBhe b@nmQhicatiaistsisied willa spestfic dhatia frequency,
nal i ng nodul e 786 and ongm ng W reless term nal

bandid 8ed 8ok Fastes.BogIme erglmdingiity|adase plation segfor uses different non-
overl%pg)m%&ksccﬁitbr%gsfof ‘%?ocoqﬁﬁd 668l ﬁ'%k@ﬁle \“7’\” Btreiﬂf oY@ di Qi segment timing

nicatron pr S use eless termn
infornd¥tical EMsintledes informatost dia:finlrig)umhmgeelaﬁa&hmrlfeumm thérbeacon signals
basi s control functlonallt of t evvlrelester

transtpigier By ithgyBp sewers @b thegled 1"@ eURY N STAMCHES W llc B Ay gazillocated by the
BS serﬁféﬂact; g\}c}l‘ ?(%"fo? ubd ﬁcael'?a?xggﬁ Haﬁ@off gyﬁié{] g@faﬂ@ﬁ itfBAMBRACPR includes

unctions contr ol ndof f signaling
informmtbnagentifyingrstapm onsesjoenian obstops that dre pprfersedtas a function of the type

[ |on. The signalj tines.7 usi ng t.he .dat a/ .
of handif G iR eRBRP P TP GE I OROATAD SBHFH e ApLPGp PRI st thais
omittéd int HEnfrECEl Hdof02 and transmtter 704 to _

per formoperations including beacon signal reception

and proceSS|ng, handof f signaling and processing, and

user n and roces . .
- aft e P22 PO BRI e R R ARG Mhinal ope! rouines
778. VWoifslesd ERARARoB/ir610OGH ke TF8 S @I¥e Bign At olti&2780dncluding beacon
beacon conpari son nodul e 794, and a handoff deci si on

routings d§P.dandef rousimey &b srerslbcessling madyle 150Apg ongoipgvireless
e b SR T e g A SR Rl 796 mplemens

the varidRB tomhBicatioe peitocdis edbprheswigelads tammdnalt or es t he
information in the user's identified beacon info 742.
The beacon signal strength neasuring nodul e 792

gﬁ’gﬁarcgssteﬁﬂi%alséog%i rodtih & e bebrs R HakiY 86htRRFERMonality of the
wireless terminal including power control, timing control, signaling control, data processing,
/O, control of the beacon related functions, and control of handoff signaling and operation in
accordance with the present invention. The signaling routines 780, using the data/ information

724 in memory 710, control the operation of the receiver 702 and transmitter 704 to perform
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and stores the information in the user's identified
beacon information 742. The beacon conpari son nodul e
wO Mbspoexspar es i dentified beacon information 742CT/I1S2004/034304
order to obtain information that may be used to
deternmine when to initiate®2a handoff to an adjacent
sector/cell. The beacon conpari son nodul e 794 may
operatiomgacleding diexdcdisagnabeeaemionsing padcesting g ndoff sigedlingtand processing,
mnimumthreshold | evels in the handoff criteria 766.
a“du$ﬁgmﬁé556 Ng 8BS W enodul e 794 may conpare rel ative
signal strength | evels between a WI''s own beacon
signal and an adjacent sector/cell beacon signal. The
b&he bracoorpatiries G82 msdudec trgdomprpcessimg and Ipmeoduds 790, adeacon

trength | evel di rence neasur.enen hr eshol o
strengf, PEPr PRI BOM 5 T PGP TR G P G Finotf decision
modufleBi6S TR HEREBH FrodRBing QEETIY Gfodalet TH0f udifng thersgiteMInfor@ation 732

t he beacon conparison nodul e 794 and nakes deci si ons

including bepcan &8P ieformatianoto4 andicailisegerd Dainfrrmagion 7péqdenyifies ggeceived
to.whic t.at| . sect . [ I Ler

vsco AL ROSE R S AL ALER RBH 72 Thebcon

signalds@@h gthanc a3 Miding Mod 96 792 yneasurss the signbherenpthf afraraddi o beacon signal
such as in process user data sessions when 9%£§#de£ing

and stofes the REOTILPR iR hgger; hideptfifddepcyin HORy/ f%- i Bbeacon

comfy R0 o4 Al e gLt ugpary guas o

inform&iver tahtemsy maded ng détermine tvhat € aitidtag bandoéftioan, adjacent sector/cell.

inter-cell, and/qr_jnter-carrier handoff and rfor
The beponomAESaromedHin 78] pay REmRaRABAipICTraedl et _SIfe“ng‘ levels to
minirhdrf WHESHoYd RIEs PRde hahddft OfiteSE 66" TRE baebiBsthpafontmddile 794 may
the new wreless link to be used follow ng hand-off
comparegelativarsighal sircegth idvielsdetwasn\aaWilouewe hbasan signekand agj aggacent

eacon signal s, as, di scussed. el se r Handof f .
sector i AR T AEK DEEOR P OGUECD I D40 Campaielagve
strengtl RVT GiffePREY hRasiPdmerts foRBieshslaldven iRk déFzritédia 766. The

W rel ess |ink establishnment/term nation nodule 707, a
handoff destisiers modulei 798 Irecei ves agtpebinferalatiap fiontthy Goacergomparison module

w,reless termnal r ¢ [ .
T4 R s BEVEL ORI Al R el o TR i s
statioR SEAGH usaly WwhidR vaniet ft@sehcy anmitiueihe ihandoff feqlessi Handoff decision
di fferent base station sector attachnent pgint.

modulse Hl6cme goTskles QREBINGRAtEN Pach 454 BIAFESS UREdgR sessivagyhen

. | . | . A g
consilZ8 FHy I e LR LA &8 A nizERLIp SRS

dedi cated uplink segnents, allocated to WI 700 by the

new BS segtor, atfachnent point for handoff operat.ians.

Odihandef et b MHen HAdRIERr b BLR JBUD Vg aRAO T g module
7 RSB LU, TR IR DB LA Yot
perfospepérhiiass tb dempleté the handoff. i The carmérfipquemtyranid babmstatedn sector

ke e e
in vari®ii EnfbodIRe it @8ink HBadbAtstnaRf B 1dMRhised eiéedhéra C HAH U routines 784

handoff type information 762 ) )
include a request module 701, a dedicated resource module 703, a registration module 705, a

wireless link establishment/termination module 707, a wireless terminal timing control module

709 and a wireless terminal power control module 711.
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and handoff type/operation information 772 to contro
the performance of registration operations by WI 700
WO ssecissng the initiation and establi shment ofCEUSZNG4/034304
wireless link with a base station sector attachnent
point. Different registratiden operational sequences
may be used dependi ng upon whether the handoff is

| ReQlest @ldduRr701 Hehéaes |réque$is By WIM70tt0 it RRE ind @tablish a new
whet'her or not timnm ng nchroni zation steps are

wirelgsg epPBEFati Mgl Widh A gcgipee 87%35)%&9%?%@?& prigt. Dedicated
[

resouiscggﬂ]c?cl %ﬂ%&fég&n%@v'ﬁg?%g%ﬁh%cgtﬁéeg gﬂ%ﬁﬁné@ﬁ%ﬂg WénZlQQdentlfymg

dedicatp re3purced, €. gl iidentifléts eldés siedicatied uplink segments, allocated to WT 700 by

establ i shnent/term nati on mdul e 707 cont.r
the ney B 2ES oR S e NP B ITSRIFORE 5P, HAOHG 05 Py desive handoff

messdge 8 ¥6@HIm! whilh Q. 1b Qd soﬁr@@nﬂ’&%a%ﬁ le'g%?ay' etk okl and stored.
espect to the . For exanple, in the case of

Such mfernmes]toabh ha;rtdvéfmhessﬁgea 76 wpeii fies| 1é@mfiersn r@phmbdmﬂn@ mevrol channel

reco gpl%es that a new li esta

seemeirgPBh pRCraapP LT BN RD R0 DRt 0 el Sgments

Regi sﬁﬁﬁi&mﬁod&l@ 305 hiass theaftafhibasRioAd 24 andlh@inYRak RALESE iffrmaation 762
handoff by the new base station sector attachnent

and hpylofif t,ype{ngeramrr mf@m@tlee ﬂa% ta esmére! the@erevnanca Rl Fygistration 0perat10ns

o SR GERE B P A B EFRL B e s

sectof étﬁlﬁhl@éntqﬂﬁrtt Ulff&@ﬁd&éfstr@lﬂﬁf ek ivfal s‘&q@an,ced @y be used depending
term nation may be perfornmed byWr 700 ceasi ng

upon whathehihe SiandaT tsviater-eelboriatratsell.cnid aWith Fespedt 4o Mhﬁtbe{a?r [pt timing

[
0§ . R e 04y e iR Aignatin
homeS@gieiRiocvditWithA8T 6@ ideatifydwgthe de tvaitActyertt Ipelrm etthB3ppropriate
sector attachnent point. The t rin 2&7 of a. received
time. DUERRS BTGP IR BRBaCinsmoR s A0 Sansroid Speriong il
t ' i ect to
oo | AF9EREy L OGRS M RBONGE B DT gD e
the hawoffoFot exan'n’plc?,eﬁ thramsd:)ef the establishventofrrandvowimleshlink, module 707

beacgn to d cat timng informat] 770,, ..
recoRRIRER TR 7 KSR R QR b e o Bedaies b By ed dedicated
uplmﬁ SSHAMHNE BhafRsh BeBR aR6@EQINo thOWIEleghdEHAE a hBRASTEDJItHRAleWBhse station
time, e.g., so that termnation wll occur shortly

sectobasfachmentiwinti ansl therefaso estatlishiesthe aevw dink dytpeeforaringaiplink signaling at

the asglzna hlg)lsé:ql(gﬂ 9]?2‘}3%&\# tl]% Fegmgnaglgxl? Ef gns gs?alﬁﬂsfl&{,&ﬁ%l’&%@hnk as part of

hand ST BPBtRi SRt &g atHe&éﬂihﬁ@tianﬁayT&Sﬁe’tﬂﬁrr@ﬂ &y wWingoo rcb@dlrlgaﬂransmlssmns
wireless link to the base station sector attachnent

over fhoiestablished é’lﬁebqsﬁilhlsﬂ‘eajaﬂpumﬂaﬁﬁ i9e, & HcHHRGANTE REPHEP thp to the

the earli
o P s ST SO o e IB BB o e
BS seematadhe®in€ péint. €THY taingad anem\a:ge)eammgﬂae stoselkihanfiormation 756

BSto- BS link to the original BS SE é attaq&geql
and itg kpawn WW@U@&@@#QHCP?d F"é@%‘i% Fcl‘?@tl Bt I gn SfmRRLan mg W ich was
allocz{técpm% RGBS F@c‘t&go e 7 k&}f:l% &dd %%rﬁ@iﬁ§@or§@ﬁ%@£oon\(gdedlcated
contro ule 709 per orns oper ati ons

segmeruminmng intfhemdtiom 176, whicWWindiGides an. affset bgtwedn thmdzdmgte&\]’ésource and

the bgagoza w%bg@{rgﬁgﬁlget te%rgmtatrl](?n trl]r%\év eBgS ssoet%tatotrem%%gt?gn rTElpocc%r Ishrz)trtly before

the time a resource dedicated to the WT for establishing a new link can be used Alternative
termination methods are possible; e.g., WT 700 may communicate a termination message over

the original wireless link to the base station sector attachment point to be terminated just prior to
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may be processed and decoded. Mdul e 709 generates and
sends timng control information on dedicated uplink
wo povsneeesdNt rol segnents all ocated by the new BSI/ESDN0034304
attachnment point as part of a timng synchronization
operation. In response to3ming signals received from
BS, the WI timng control nodule 709 will nodify
comnBiiitathg b ehresailesi dudidated updink segment o themel BS exttero In another

oG S TR LTS S & 108 S0 R, UL 6 v
to-BSIMRGH Y Urfkith] B e lor WA aRQWRIenEHSIhf @lonTREtEs&uil} Feceiving uplink

gener ates and sends power control signals on dedicated
signaliny firork tioWaT dwringt the kllecatpdededisatgd segragdd by t he new BS
sector attachnment point as part of a WI power control
operation. Thus, nodule 711 is responsive to power
C VT kiglinS L @R SnodaRei00eRrfbredpd&idES té Core] dse tithtig VT 700,
transm ssion power level e.g., as part of a power )
e.g., syoHrerizing JETE 400 ovith eneat edhenoy Bigeqton attachmeRHpQINGSe thef signals
enerati n ngj j | j .
may (G Pt BB SR ol 38 s i oAl Hfrmation on
dedicitB&upIei BHingeohes! Rinast atodatqihythe aswBS sector awdichment point as
timng and/or power control operations, e,%., i
part of afiming nHEchwnizetag APEaNYh Inirespapsedndingpe yienals received from BS, the
W ol B SR nRAURCHE AR b e PEREN LrBRE B ek used o
contrél 3gmbdi thmshisdsivy tdenligcatied syrebasarascei edpt thelByifom didferent WTs in
uplink traffi hannel se msnts,nfl | ocated to
y

he WI
a synem@qqﬂ,m@lﬁgr.n. PV & centrol magulp g 11 generales 4 S§Bést pgwer control
signalﬁ%ﬁ%@i@%& uPRhPbowdiRoR @8l fe@ehB Al1bEAREY he new B sdéssattachment

ata over the new wireless |ink. Ongoi ng‘vm rel ess
point tepart ofzd WT powey coomolr eieratiod uTlus78@ditls 744 ésiresgongive to power control

s S B S TG gl FGpT L P of  pover
contréldpaali bR NMdaRies t709aAYY 1 7 90 ad ditidhicCdentR@n Bslledding control signals,
recei ves and processes timng control signals which

also, inspmetsadodunrniu n¢csimecnd preoess patreksignals Spedhgnew| Bssector

| ink. .The proc i.ng. of 7 j €y Oadivicts
aiachgi poihl 5 i 508 T Bef ool B Sr b TGEARRe, Gp Paciusing WT
transrAidbibs tFRME ardoreW]TUSdnsiniksioni poweg avparsofgthe handaffoperations.

synbols, transmtted byWr 700 over the established
wireless link. In sonme enbodi nents, intra-cell

: MSEI[ Rk gi%%lir@ﬁrgﬁ g% ?9@8 gér%rhﬁ %ﬁeﬁﬂgﬂsoi%cfuﬁg(gg?%ggcated resources,

er-carrier erations performe
e.g., deditated @plihle trhifivi chgnissl segments, aHodatml tp el WFTEQD foy throtkwt wireless

788 or performa predetern ned just t b d th
BRI N S A

i hgabRdoi T 6ol HPdIRMS8NE Bk dHt anRRtablished
erel%ﬁ?rhg'rteﬁ %I?g%gr%%gzﬁﬁégﬁﬁlghg?}% used byWr 700 by {W?ueannevs e

wirelBS cemotunicativnsdaotkntermhaip@imtimingicontroldetwigengh¢ eeragnt &P sgat@r

s S e ARG LR B B0E R e B B comrol sgna
whictERRR BB B mmbuRicheg obaSfe edtamidhédvirateSElink. MEdstbEessinB®f module
W can terminate an existing link, establish a new

788 indlwdesyd.g. hoperating War 700etp nenke Sdrangmisgion tiping sdiustnsaikradjust the
timing 3 Eifgr?zlils %.igf%’ g?%%ol%ﬂ%n%ﬁﬁt’t’e%eﬂy @ﬁ‘ﬂ)o (R/re.{ ¥ established wireless link. In
some embodiments, intra-cell inter-sector handoff operations and/or intra-sector inter-carrier
handoff operations performed by WT 700 can use the timing synchronization performed by

module 788 or perform a predetermined adjustment based on the module 788 information, e.g., a
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to changing its transmtter timng in response to a
timng control signal transmtted over the air from
w0 besnea3BS sector attachnment point. Dependi ngpOnuU$10e4/034304
particul ar enbodi ment, a base station may not transmt
beacon signals correspondi3®g to each of the system
frequency bands into a given sector. In sone
fixed effegidionthnt dedicatddaswusdea foraming pdjusment hével daoe he,camd are not, allocated
ignals transmited into a given sector to a,subset.
to ancustR Y RGOV tche B BrsEei Qe RIAT P BSR OO ate i e alioggjpn and use of
at least®nk @ liﬁ?&gﬂ‘gﬁnﬁﬁﬁﬁh i$ 8&H6 SomMinRAFMAIARAL FBMHrSL davd. LR such as
regard to I'ndividual sectors, a base station may |imt .
embotiimeenbéndiencase ghal wtracakh bandofe the Wilccaa tegimingie g@ exigting bnk, establish
. §ubset corresponding to. the frequenc an i.n .
a new YR b nERREHE O siePR bl i El RSP oL AR LRPH ke data, prior
to cha?%ﬁigqm tYink iR Bigh €1 reshonkelech Bhainsentdl $gidl trahsigited dver the air
requency bands), the invention is applicable to
from tetngw BY senter aitachmens peipét ens i n whi ch the same
frequency band is not used everywhere in the system
In some enbodi nents, various features or el enents of
t IMRependifs bh S pracude enifoldianaint Lishse stapa tna@fnoatransmit beacon signals
communi cations system and not inplenmented in of her .
correspapeiag i cacheo! $hastystem IredusnendHM's EHB 3 YRBISECIOF pit some embodiments,
a basd b hSdER Sy Liffitthe BkRon 'sféngﬁ%@&ﬁﬁteﬂ fhiB QN ABES: W 4 fubkhte
Invention, may utilize the beacon sigmraling features
correspodding td o fedquedny bandewded by isloem sver hadhdadent sakarsgln some
deci si ons regardi dnter-sector and/or inter-cell .
emboRRRIGT (V1 VEEH G, 16 MIBUREH S, 4 e ARBomeY gt DG Deasng sienals
transiARRAL AL YSi®h £bBr ldWaMERBmsdond g\ BR fAREEAd INEdMiED in adjacent
reference to Figs. 6-11. In the case of non-sectorized
sectosel | s each cell is normally served by a single base
station. In the case of sectorized cells, each sector
may be served by a different base station or a
s eQtHER SbvARRR aTbAnhBicaiBNs HSter M thpasdwibitodivRle8 between 3 carrier
shows an exenpl ary sectorized base station_ (access ] i
slots (fredugnoydRndiethe invgation isapplicable Wethar cemmpypicatigapnsistems in which
receiver (sect.or 1 1 i 4 2 receiver 606,
the same fe%lgﬁ?)é?anﬁll? Ié%teqs\e/(g(fé\%é%‘%?rggnn%’%t% ?%%ém tter (sector 1
transmtter 610, sector 2 transmtter 612, ..., sector

N transmtter 614) which are coupled to different .
afn semasmbedigents, ¥ariqys deatyrss or dlements gf thgdnyentign giay be implemented

in par% 6EL 85mfn%ﬁﬁia¥&{s s??t)émba%d%gp%z@gmtaﬁe@ilpé)ttléﬁ]a?l@tof R &y5@M. In such

€. g., elenent, of a sectorized antenna, ere eac
an enfyodinenn, the wirekporasainals, anpentwed irfSicbidandeywitk dehinvention, may

sector transpmitter m e co d.to a differen . .
iz Bcteien SETgme eetEndnd Tophad BLBE op ealen he AV =blada reking
i ifd BfkrGeELE fte}-CelfhAREOr - | N sone

dem@ﬁ%%&?ﬁ%ﬁ%@%re. g., ereeup?i nk and downlink signals

use different non-overlapping sets of tones for a

gl\ya%%ug ecaiﬂ?rgs’ ofr tﬁg é\rYd%rffs mgtﬂgds and apparatus of the invention will now be

described with reference to Figs. 6-11.

In the case of non-sectorized cells each cell is normally served by a single base station.
In the case of sectorized cells, each sector may be served by a different base station or a
sectorized base station may be employed. Figure 6 shows an exemplary sectorized base station

(access node) 600 where each sector is serviced by a separate receiver (sector 1 receiver 604,
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transmtters for the given sector nmay use the sane
antenna or antenna portion. Thus, in the case of a
WG emsn6lezed base station enbodi ment 600, the ced1/US2004/034304

base station 600 includes one receiver and transmtter
per sector, each of which-36acl udes an analog filter,
al ong wth associ ated routines, nodul es and

secto%?e@éﬂv@xf 6U6‘mt k@0t N ddceRREHGY)CaritréhsRfter Y8t tBASnStdr@10, sector

['e mobi'i'é node registration and ot her operations
2 transmlttehé12 ndi set@ud tranguutéar §14)Twbish aﬁa@@pbﬁa@ ddfergu@ntennas used in

each sggtfr ug?temggg?l& e Sett(%sr r(ﬁ)éel\g QUi I ?1 oa déffér(gljtijt Sﬂoﬁfoql e.g.,

eleme oA isBdtor Xeat dn@dmnh SeldrOeach pﬂﬁrlﬂicﬁ{ ¢dﬁe@pc§‘iﬁis It@ﬂ s&dr. Bdhilarly, each
, sector N data/information set 660), one per

sectorsEnsBitier IRy e qoapleditg é‘rff%@ﬁﬁ’ﬁfthii‘aﬁ SoFleanent, hadgeorized antenna,
S v
wherebcgagé?)&t‘t}o Ic%ﬁ%sﬂb%?% {rBB% sretaﬁ)r Bfe e ¢ e%@\q% é tV'I’leré] lﬂ)hnk and
downlink sigagionsH diffetent rorf-oveslappiagtsers of tmeafd&mvm setioo/receivers and
nmodul e corresponding to second sector of the sane
transrpigtiers forrhe gled s6EIORMEY N3 @e 538 ABERRY FrfngHH2 PRIUPD-
sectorized cell, in sone enbodinents, facilitates
ti mng synchroni zati on between sectors of the cell
Cdmm;),nn cheorzke of 7 segidrizgd baselstadied enbodinoani 66@zdh|¢ 96168118186 station 600
be shared, bet ween t he base

. ﬁ ?tl on rmld \I\;E) grl 1
includes 08e fhs et oh il FOBBY T BEbractaoeat R ol WaFRBFUds Aragalbig e along
with R5084tePREMAL], PRIulel ahi BathMtfodh b thaespefit® o®h pbh@cr bhsis to
are synchroni'zed. In the case of intra-cell handoffs,
handlemebils prtkoregistatiomanchetbergiperationslin the insividud sespss. dihug, base

statlog Sb{)ﬁr}@l{d‘m i?pﬂg ge $ TOBQP?%??%%‘%{E r:%H ﬁes (i%qucesegtror N routines 653)

and YA EAS bﬂ@dth/ﬁﬁoﬁmroat(s&tbrM@wmwﬁmm 8¢ 638handedtbr N
since tim ngOsynchr oni zation remai ns reliable.

data/infogmptdohest §00)apne RiSECtPh 1abpmseld iBerdieRtn hiandaffsdrqm gpe sector to
anothg@r%g\// b€ dle&v%d LR lhgrq@o% fr 'tmsé Qtt%ﬁ!n{ s&?&%?godhﬁe Wﬁlﬁ&ﬁf@lerem
g timng synchronization operations
corres’:lljbﬁdllﬂgw a fili@ Re@or, s e Rratioh zedulendoirespahdirigne asset@rdssector of the
the system The intra-cel | handof f may be an
samecell-er - sect or handoff. Thus, intra-cell handoffs can be
inplemented in less tine and/or using |ess resources
than an inter-cell handoff.For purposes of explaining
t Mheiusy eh4 siogleibasesstatidndo(Pen appc:teﬂmltcebl hﬂmmemdrodbeerlts facilitates
inclﬁdes at east one segtor g]one %s station

iming SHS EGHPRER LR OTAEF™s CLLRGE Lo CoTnelHoRs Gl g ielid inclock

moduﬁp?l %a?ﬂ@%réd‘beﬂvgen e BhQ iRA mAIELWRIch Gidke UpRPAG kisector cell
tiple carrier frequencies in sonme enbodi nents.

so thatayrdbélftaniog @ad otiet opsaationadn thegndividvek sgeors efthe raf arejspnchronized.

In thqaqq?f? Cft 18&?106129 as er} mrﬁjol ilg}lpg téﬁur tgg dﬁferen(g g%cdors of acell is

mainta@edat fsSpolsﬂUl@tM eecmeaalsélﬁma@fthd fdedrtopeifon alpfhyﬁalm&hng
Iayer signaling including, e.g., device ID assignnents
synchirerizaiioseperstion Nded Pedaming g hmqff §inge WRmEdyNCHARIZ Higiemains

rel1ab?e. R(?Clolr 19gl ayt%asplqlego%e Mbvdirfieds, thPEMe" ecﬂ]ﬂg{i% implement an intra-

cell handoff is reduced by avoiding timing synchronization operations which are used when an
unsynchronized mobile device enters the system The intra-cell handoff may be an inter-sector
handoff. Thus, intra-cell handoffs can be implemented in less time and/or using less resources

than an inter-cell handoff.
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timng control which are perfornmed by the nodul e(s) of
the sector(s) involved in the handoff. Data nmay be
W@ oouseiesat ed from one sector to another via PCT/US2004/034304
comuni cations links, e.g., nonwireless |inks such as
fiber optic or wire links;3%hat exi st between one or
nore base stations and/or between the nodul es
C ot peiposddiofigx plaininpeths ankentien dihauls bagperediaed tlsell ahdhogell includes
w |l be assumed for q oses of dlSCUSSIOﬂ
e

| t
at leagf g SeRtPRnNdeMe Pagtswatiny £ erbaginsty Tyt A Js and base
statiohd'60 éﬁ@srmg% i m;éq@qireﬁlﬁseﬁh% RERS B supP¥RMIAPlcCaRid? Erequencies in
used in syste frequency reuse factors of one,
some empodimentsh Hinelofs epair betvesen neptons oniaktmgn carriers in a sector. In the case

filter/r h a dif f
of g SEFGriC RGO PELE MRSired REMARIBHS of P b BaSautt inyolve
transfER L BIHBARIM BhysRAS 1Ybes §ndhﬁig 1FNE NS, Bl UBVEdedD A&knments for a

used in different, e’g., adjoining sectors., Figure 9
secton zmdéord‘amelr Mgthuf a sastasxandtherysi gnaling IAYEDEPEraitIng o g pawer and/or

tmnn% ggg ol %t %%.}fon (dBDS|t em %'JQBIS )%? %{Egcr:tﬁg(?)ellg ISIEH ﬂ'rthe handoff.

Data fnla?})e b@ﬂﬁquﬁﬁﬁt’&l f(drﬁ\))n@wéﬁ)rgd4noth¢‘ﬂlhzectﬁﬁmad1cauibns links, e.g., non-
accordance with the present invention. The BSs 901,

WIreleas@dsmhwcb@s &ibei ot aravits links ethabaidst RETVEEB 9PF 8F WOB@sbaéeétatlonS
ool S SRR RATH s ot B SRAE o spion,

such as the Wi rel ess tern1na| (Wr) 902 shomn in F|g
9, e aged in an existing communicatjons session..i
f ilt wtlglaﬁa%SéU@@%fqr@Hr@é%% Qi?dlwaswwat ?Cb?lgt“gkfg & UG %?E?ﬁt
; ! 8 af h
requgReh SRRSO AR it G01° pRNG O 2R B st gpems vi
frequédcyralseifpdtersofione, ers, witke tmuquqns r¢lating to raldeg fiberyreteiver changes to

sccoraigpaite btfiuet ey amiTE kg o e haBihd bpogR e e
implefienfhtioRe whtle kN antirt quehcis@sre @se PR fféreht, BT, ﬁﬂ_ggﬁngfsectors.

explaining the invention, the discussion wl
limted for the tine being to exanpl es where a single

caLrie S .use each sector, 15
o iERs: § i RpeLoCOGhel RS sBhemo0B s RS R ppscuaton @S
901, Mbh&b@b@\éta@en (B92)303, a V6T Qomzmuﬂlaqabblng[nwraetwmteb@ls@) Home
nal i ng radi o signaling, using curre

Agenm A) vagls ﬂlﬁnknpgguewa jn ase0rglance Wit Hhepsgssat m&%ntlo@ntThe BSs 901,
903 ma@'t e s?rﬁgﬁgrl tg% e as teg%}gglgﬁpfég%og,?\yﬁlfe:‘é’ﬂ%@rggy b@ &ithilar to or the

conne e wre connecti on
smne%E@k&ﬂph@ewuuKDent base station sector 904 and via

[ i nks 920, 924, 922 to other base station sectors in
the same or other cells. The base station sector to

W;I?]sg% ?arvlgﬂp :n{eﬂ'nd?ig g:fmoWe 0% suse g ﬁemre@é&gﬁ’érﬁﬁ&l fWT) 902 shown in

be referred to as t new base station
Fig. 5Sengaged in andustmgkmsenmﬁe&hoom sesgioh om a 6ig base stdtian sector 904, via first

e SR M, G Bk SR A B 352 0
(and/g:ei {tor RGP Fhhia WEF: catritd A8 s§@ﬁr@ﬁ iMvh kécthis td RghddEWo, e.g., because

e station to ich a hand eration is to be
of betarspgnet exnditions ehist betweerpthe idgntified etlt orr segior PO6 e widwhe current

cell or sector 904. For purposes of explaining the invention, the discussion will be limited for
the time being to examples where a single carrier is used in each sector. For discussion
purposes, the base station sector 904 with which a mobile device, WT 902, is communicating

via wireless signaling, e.g., radio signaling, using current wireless link 950 will be described as
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base station sector nay be part of a new base station
or a different base station sector within the sane
W@ edos/062633 he current base station sector. |n aeCDUSBNCE4304

with various enbodinents of the present invention,
each sector of a base statd®n periodically transmts a
beacon signal into the frequency band, e.g., fi band,

the "chieltcage statidn patod,. Tisemobije dldvdaceCWT 202, hsen«ttworlamnbyti\eity through
physi cal | y. adj_acent sectar. avvin 8 of  Fi qure

the whrbsionarcion 950 o e gAY MRCHLstEisk 004 gn e HiS ggp24. 922 10

other %as%%%atlolﬂ%éccteﬂ iR tR1dme:or othePBAKOMTHY HAde2stati driod¥ @ r BRGRich a mobile

station sector transmtter on the verti cal "aX| s 804 vs
node,tWF©08 nsecketorvonipian s Ahndoki wllBlQrGreferfeé te aathenngwibgse wation sector”,

eacon_.si gnal r ven, b
and i 5 87 e DG By Pt b S 1 e sector per base
statloﬁﬁpﬁﬁnaﬁe tRast mﬁ%ﬂ@@edw dellg, the héw BhseBtationl settgr @il be the new base
times, sonetines called a beacon slot. In the
statloexcewblcarawaed@fé dberatien isée bp coraplsted; dp fhsrraseefipplti-sector cells the new
nsn1tter ran S
e QGRS BT B AP 9o 8RB B8R win e
same 8¢l ﬁlﬁﬂhebﬁﬁ&&rﬂaﬁd agtichwettog one beacon sl ot uses a
different tone or tones than the beacon signa
transmtted in another beacon slot within the sequence
mﬂf apc%rél’zﬁl‘ég with Vi S GO BN EmEits Qﬁﬁ&gﬂes%hﬁﬂ@érﬁlon each sector of a base
transmtted by a sector transmitt may i ncl ude
stat1od Ipéxﬁedlenny ttanemits afoems(gmalsmgn&lb ixeqaergy band,lzemchvand, f, band or f;

gnal associated with ca a bea
band. 80 BY HESHRR 25 taq B & physi G adjapins Seston appane 862 of Figure
1llust1%§3§ Qe 1 dﬂ&ﬁlnﬁq;eﬁécﬁlrsérfaﬁ%g&%ﬁ 188, 6306H 2181PES, Bfacon N 812)
eacon nals are al so possible in accordance W th
from & besemtzermrst:ctpnumnutm onehg vertlaalbaasso&% vsitignean thisiherizontal axis 806.
used. t.o con ctor 1nforma
The tg’lgaraléﬁleg ngl %8%388 g}gngft&ﬁ 3lg§VCP 6%6 %t%th;n OSrCCtgé CI‘ ﬁn rﬂl?]{tgglg % frequency
band WEduedini t(RE ExiRse Bt BRRGAR ElrPleS fidhgloRlilY dfsythbRP ks, \s@metimes
integer. In the exanple, each beacon slot includes 8

calledsmb@chm slot; Inghe prespiany cshodjmertrsel baserstation spefer franpgnitter
transqmﬁﬁggeacgn ngqll\éut%n%ﬁ)gaé%o V\?}t tl)k Seqlgen%]oi b%:ﬁw széﬁgJPSQE which the

beaconlip@iabtr@ispnifE®durig didadaton Qotbﬁ&ﬁzodlfﬁfemt tonard taneb emnahe beacon
is transnmitted at a fixed redeterm ned tinme w
s1gnabg@]$n@qt@qmwn§@5@b@p@@ slopwithigrihe seguencerpasproyssd b&hf’ gfuence of
I e t d
beaco%]sg%na‘l’ggka(eﬁ@m#]t lﬂrda se%lr Eﬂg\? éﬁtt?,ﬁ@ﬁg glé:idg% dzfif%ﬁgﬂﬁ 4# tc{]fi%ﬁa%cm signals,
e.g., Pogacon signal assrweax'edv\aithwurhexaﬁombealcm mgﬁaltahmcwtdzd‘aitb Icnm'er fy, and a
repeats fromultra slaot to s cc§shte| ve uI{ra s| at

beaco‘gwg]a&gqspg}atga 4 deteayen F BREHPE Reacpn sighals gr&also
poss191fe iR ﬁc%?cﬂméé analfe prﬁ?e)ﬁt BReRiod B, %Llfeﬁ&ﬁt mérﬁi'l %ﬁ—‘dﬁt used to convey
ment point) cell or an i mvedi ately hei ghboring
cell an(Mof secmramﬁongatimo THeI suguema(c efbaapén sign4ls mmg@tﬁ g«vre@ch ultraslot which
verdica

includds 3 Bieon oo f RN Pt PO hEA g dn U Exafifils, BXIEbedEdn oo

includd¥& sub@x%fo@s 'e§chasubbﬁﬁ)t AHclgRs a8ixdd pediteeiurhie of OFDMGlmdol times,
supersSl ot on the downlink and the start of a

e.g., tiGr@ERNbs ey times e Supdrslots arhghown by row 814, where 8 superslots are

included in a beacon slot, and a beacon is transmitted at a fixed predetermined time within each

eighth superslot. Beacon slots are shown by row 816, which include multiple beacon slots, and
ultra slots are shown by row 818. The beacon signal within a particular index value beacon slot

of the ultra slot repeats from ultra slot to successive ultra slot. A physically adjacent sector,
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uplink. I'n this exanple, corresponding to each
superslot, there is a set of twelve access segnents
wokioshe2ssy be assi gned by the base station SecPOI/US2004/034304
attachnment point as a dedicated resource to a wreless
ternminal which has request®d a handoff operation to
the base station sector attachnent point. Exenplary
whictsedrsmits idooesset stigaent sgi8Q taydR&f B30y redB hre@uatta@B@ent point)
838, 840, nd'§§§) ar e shown in draw ng 820. By using
cell opayinamediate ycigPeripg °¢ll-ne correspondi ng to access
slots interference wwth transm ssions by W's al ready
registered in the cell is mnimzed. Access segnents _
alDrawingri20tiBustratashipink fFguenpiee (tones) forsaseess segments on the vertical

. rm.tt to begin transmtting,,.e. r. pur S
ois FFLSA BEPRESLRTET kPP R ford Ry QHSPRRRR et s
betweeR M Rart OPLE et Mton tAOESDIilinkedndahérsiag of Bicbirédpopdingfinterval on the
control operations in a sector. Each set of access

uplinks elprthistes awpleueerragpending @reagh supstsley diere is aget ofdwelvgageess

occurs. durj - I 868: T : .
condFEYE ) B ST Tk i DB BB e
resouf2d 6o a Sdiklesd &Imidh HhidhGhs réfubste@ s BandifDopedfiin (86He baadtation sector

866). The access segnments correspondin 0 e
attac@me@% ot SRl e RS mwnﬁp(ﬁ’%@%é&%t é%ﬁ, 335),%534, 836, 838, 840,
Lati 0 i S . _ . _
m 3§ RPRLII P8BSR RGRRA B ek arponding o e
slots interfepdnee evithadinsmiksions bi 8V Ecadesdy sejstend sn tercel spomiinmgd. Access

to a base station tor attachment point have a fixed.
SegMENtHALGGeSTBFHE ITHWEKN S%\E PHemREsHRCTOrAE ol C‘QQX’S%W trnsfitine, e.g.,
f b eMaabBreblsBdmih tRGetYr, REARHNE ikaat i mindtdofite]l diRERions, and/or
Ormﬁhat be%gfse ﬁe begcoﬁlfignaﬁglof difﬁgrent ég?riers
perfotmiap smiiak pavelp gonthe opemationsas e ssetat.i on are synchroni zed

with fixed timng relationships, the access segnents

of one carrier have a fixed timng relationship with

I PR 6dt of AcdelEsRBRARMDCEIG ARt Ag bl AR ﬂ&@é.gb)éettm d%aiie during
base station into other carrier bands used by the base

access slat 8@h Hrecsehof twelistaceess segsprnend 2 igakides acgassricgmerts (844, 846,
| b s g@ egg% j es .
848, éslg)g g@%{ég 4t§§rgr’ éé%o g’. ?Qa%ﬁ%%@f e h%?alcg%gﬁl % rraflc%rreeSpondmg toa

base d&esh sytof Beachineal 888 atfiXeditindhg raIaingkig with iespech antiobéacon signals

operation in determning the paint intine to
transmibteriby dhas basestaliansseetos ransautich I Spme epbPHiEmangs, the access segments
cone GPRFE S AR RhLOPGBERRE RAARICT A8 ly Rk o v
respettib iotHer bedcog sighels amasrgined by phd saknedmse statisre gNetetthat because the

Timng of fset 870, shows an enpl ary ,of fset bet wee . .
beaccpag o iiftaEntcamiss irepri e Refheisat baeddiondl Raigptonized with
fixed gigmﬁggfelﬁ%shiﬁé‘,qne Q&:‘é%%%%ﬁg@%f‘&né QftididRse gﬁﬁ?(ﬁg kin{IRg felationship

times and useson nore tones. In tl ‘
with exgeepiosthy beatbo digmels tragstoitted by tiresamedwse stgdominte gther carrier bands

i n¢l ydes the sane nunber. of tone-synbols,.
used by s RagR Ao oD REIPE SR P by e s frequency band
to whi@hea&Rkd Jb%n@ﬁ@ cbBBSHoh@! TRR&nEWRIYEIaN6MAIp inBY BE USId by the wireless
time. In other enbodinents different nunber of access

termisdgmenved imdhe handaffaiprbipe indrieraining tagpoinpiigdineto terminate the
wirel&S ‘fi%?(svvi%e&%lqrtrgﬂtly%o%héctécf)lgasg istfatigﬁ Sl oAb ARER point and to start to
communicate over the new wireless link on the uplink using the assigned uplink access segment.
Timing offset 870 shows an exemplary offset between beacon signal 1 808 and the earliest

access segments of set 830. Each access segment includes one or more symbol times and uses
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may i nclude different nunbers of tone-synbols. For
exanpl e an access segnent for timng control
wopmsaticans may have di fferent characteristi cspahEs0a034304
access segnent for power control operations. Each
access segnent is a dedi c#Ped segnent dedi cated for
nobi | e device access uplink signals, e.g.,
one of Bgtestonest ilanhe exeatpliry embpdigeyt cact of theeackBsasgemntpangludes the

timng control and/or po control. operati ons where a :
same PPRIG! P TTRRP T A<t BT 0L OB A5 Bl O 45 PR AFOBIRE répresenting
one tdhe Jor oﬂé&bmh@%@nw inteve! tthe. AIndthéradmbodiBént$ 8FRRMH: Sumber of access
(844, 846, 848, 850, 852, 854, 856, 858, 860, 862
segm@Bumagbe pvalkdlccandatifferent typassf Boeesesegmaniss B.ghder diflerent purposes
.assigned to the W th S I t .
my 3SR e B SRS BoP LR AL B st forimin
contrélopL&A6Rs May hivediffereaOcHatRteridRey tbn amsccebedelgmehefoe gewer control
segnents assigned for power control operations._ For.
operagsusadiach apqesy sremeatis agtedigater segrpent |dedisatgd fermobile device access

GBS P8P 1205600 S ol nor

powetiSsirol Opdriwdis WHerd & dévice @neringad sesiogna parforangichbmperations, e.g.,

using 968 OF B9 O LB DSGRFPEER LRGP ReF b ar . 856, 858, 860, 862,
864, 67 ?gcgé%éd fol Meis B8 g&‘&ﬁ{éh h{ bedhes g gfetoGRd e bERRaSERation

een conveyed to the wreleSs termnal viat
sectoigchgdulal wireless link, e.g., via current wreless
link 950 after having been communi cated from BS2 903
sector 906 through network Iink 924 to BSI 901 sector
944 sorkt EhBb&RlenBe IR SoMBts USaridd ffbetiMitg ®Rirs] éfferations shall
tone-synbols. In sone enbodi nents, different types of
precede sepvEniseysientdion pewel fohtrpkoneraiioms. Her exampde, in theg@speof an inter-

e GPRIEAEAL LRI B HRHE el g FRSeeTahinG s, s

848, &DQSH B84} & bel 1RBE oSty iR Alittirhing Icusiedl sighals pa@omsisegrmaynt from the set
not be continuous. In sone enbodi nents of the .

of segmAné (8360858, 869862 8641 R66) (@) erused iy trans BV RAYYEr sentyg) signal(s). The

. transmt the. j i ' : . .

s B BFERTBL1AL 0o LRBeL B3AP SR Biminal v e

origirall (EeRss Nek, ke canshredns wietess hlap50 sfteréfaeingddet commuaivated from
ultrasl ot. The exact pattern of bheacon sj nzﬁii does

BS2 tseriep 06 thrpnehns sk ik 29 te B d0Nsriong Phni iticHa! scments may

i f . of:

e SRS St Symeil ELERLRBSAREAL LU et segmons

use diffeeant setpofitones.t In soie embotlinugrits, as blutwn iddiigure 8, theltene-symbols of a
beacon signal {ng pattern will repeat from one .

scamearapBHO R P e OV PSR PE g P A Reagegidg a segment

may Ig(%g@caﬁhrﬁghgl ni ng base station sector, a nobile device

can, and in various enbodi nrents does one or nore
of the follow ng: determne the quality of the

LR e MR T
beacdﬂas‘i;%ﬁal HAS MHetddpdemndcts £l iy HRE WERRuEcRdi Ve Bddcbly slofs. The N

sectors to nmake a handof f
successive beaconslots form what is referred to as an ultraslot. The exact pattern of beacon

signaling does not repeat in the exemplary embodiment within the ultraslot, e.g., different
beaconslots may use slightly different frequencies for beacon tones, but does repeat with the

next ultraslot. However, the beacon signaling pattern will repeat from one ultralslot to the next.
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deci si on based on beacon signal neasurenent(s) and
ot her information such as traffic |oading, determ ne
w0 besoedoBs and/ or sector identifier, e.g., slopeCT/US20051€34304
cell which includes the transmtting sector, determ ne
the frequency band (e.g.,-4dector type) of the sector
and/ or sector carrier corresponding to the transmtted
beasea bsh@haignaleteived fromtdieadi@hiagibuse dtationrgetor,tainobide device 902
super slot between the timng in the current base
can, agd 1 Ya5ipus ebediments dose oBg of rﬁ@revaf g ollgvangy drteanige thy auplity of the
comm@RE 3 il BESlcRh LRGSRy Y i IR} RUBP R which the
beacof pignalt wantrairs mittedamdcolept teteekn Aplomlity ofsserc®ioto make a handoff
| enent a hando I S made bi Le device, , , )
decisigh Based DR PEa- BT ETHeMeET L W LBBH I mBGSR S hdegigfis oading,
deterrhiRi€ eV @H FnbRR 'sé%t&f 1@Erﬁfffer rys% Y6, 8t R CBIMMVHicHPRERISs thieRransmitting
accor dance W t h present invention, a handoff is
sectorl, detennane d’nelfyeqltlhmyrhﬁbd (@gdeariardypalob d@hse@lhé anrd{er segtor carrier

t h. whi ch
corresgg %f%éﬁ ?%Bss ikt ngﬁ%\/ggn%ﬁ‘e?}eg}rﬂ%ﬁﬁ ‘aglg%? 185 within a super slot

betwebﬁ‘ 'tljie' tBthiRd if HeQsRnt BiRe Stdfibresctd?ane el tethingisies a@uper-slot of a base
hout The need for the nobile device to switch its

statiom e@ecpr\ﬁelewed Sy¢he mpbile pededobe the FeMobasE KBLPR SRLRITEYWgthg handoff
of th curreﬁt base station sector to the frequency
operafion. i (€ FPPINIY hase station sector. Fig. 10
illustrates var| ous exenpl ary handoff rel ated
si gnal i ng, ., Which occurs in sone enbodi nents.

The
Bk & deeivion 0 ToRICTERPSHANEGLT 3 DRgmBY 2 madde dgViche ©-8- based on the
h
el T8 B o3 e i lment o,
accor@diice 8shahe pregerit m\teheomdj hmodoff issieitiaced H0Be mwbithideicathrough the

handoff is to be co ted. .The current network )
curter PRSAHFHAR SBT HEth BT T 5o XEE EAORIBMT gy 1g this manner &

hando?%%ﬁie‘%nltlléf&%h}ongl? tHerB‘u%Hﬁ;ds@ Bkafioh §RaRMAthout the need for the mobile

conmmuni cat1 ons between the nobil e node 902 and t he new
dewcmei switch latremmlmnsmmen tircuatry frorrmas érequencly dang et thgcurrent base

n thi Xa s t
stionssctid gfe Brdienatosiv ) R Chospn st g &g FHiGRpes varous
exem Fﬂ%@&f@&ht&@%&nﬁh@g R \Mﬂcmg&ﬁrﬁlﬂ%ohﬁ%ﬂw&irﬁ@ttw ke moblle
tt’achment poi nt. However, for conmunications purpose

devwaﬁ@IZ transng thucngnah d00douhe ceTens baseatation sp@an?%a govaegell identifier

e 5 S G0 OB TR 54 5 o 0 o

be coﬁ‘iﬁtetéiﬁ Bheludéit nedweiki diachh@lt pyindhacoOsmtisH %tdr@ﬂs in this example,
bet ween the nobil e device 902 and the new base st at]

uses tbt.scn_brm@tm 1@renpllg sematunitgtins sy eenine MobHE NAEKY Pragnd the new
netwosf;%ﬁétz{lc X Hg@% 8{ e O%a%] t?t%ﬁ%e@to?bOé ﬂﬁhf@e@d b‘l%léqu s6 e%%odlments

¥or et I'S communi cat e
the curfé@t BBREdt6r fuodiss 4 @utehn endh ﬁmﬂbﬁ&éa)sﬂmhdafﬁ nmeeges b@wed:n the mobile

| i nks, which are often vmrellne‘ée&e ., copper. or fib
rode e e orKGOATEERT AT aBLEUY: SR COBTRT BRI QU PR and (o
reduc%”ése IH({lﬂlt Biaégna?lh%t E@Predlor\‘/elt AE c6RSH 2 1idKi WiES (HReh¥E R device, the

ation I nks may i nclude backhaul Iinks.
curretddrasofthti@osenton V04 magynandodtenatons, tanteasizaprex  irgithsn relaying
commsuen?ga(t)lgns between the mobile device 902 and the new base station sector 906 or
negotiating handoff with the new base station sector 906 on behalf of the mobile device 902.
Thus, handoff information is communicated on behalf of the mobile node to the new base station

sector over links, which are often wireline (e.g., copper or fiber optic lines), connecting base
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may, and often are, subject to authentication and/or
ot her security procedures, including encryption,
whedosne2cbandof f comruni cation is allowed to preCEES2004/034304
further. In such enbodi nents, a secure conmmunications
link is established betweeéA?-the current network point
of attachnment and the new network point of attachnent
stationd artdl/drasectofsf winteia adgesstativnl. Uditigease sDlimkseagsingrase stagons, such

.. being passed over t secure link.. In Figur 0, .
inks Sy A kB ke Bl HE i OpaiSiiiony B thediaispuion sector
t R©f 2R/ et Qchifyl fratufes, includi
may, p6fcitlre. @pleffoatheRi 0ALALIOIBihet Qclfitifrale ng ey E
encryptiad, drerbivido€ avoururiicksioniis aldlewddda preveed furtheonlnagichembodiments,

as the base stati.on identifier apnd sector identifier
a see g g o s b 8 eb bt §hr S ERED Hen R e atachment
and tHeHEWERdtivBEk Fointl dFlaBRdhnheht withtHaB8 6Ff theBgueOintluditparefiteBNsignments

sector 906 responds by sending a security challenge
being pag®dioget the seayrs ke BS sect or 904. The BS sector 904

responds with the correct reply 1008 thereby

establishing a secure comuni cations |ink for purposes

offn Figuirdr €0, shar 0604 represdneciths ingnsahissign of @signal from BS1 to the new BS

alternative enbodi nent, at |east some of the above )
sectore ipiate@dundalt o bepalf alopebils W2onkhis Hgnalmpganayringlude sobile
node chéflgﬁ%tob WrofmBfrPR M RlthPbHAL %ga)cioh RiAHEB: dleseCtor iR kifier

ase Sstation sector to the new base station sector.

supplfaddsy the sobfle 002 aid/brentkdr informettarr intlicating asingdit ke ingtéhte a handoff.

bet ween the current base station s or 4 and the
The g S D ey S5 isai ety 2l 80208 BS sector
904. ggm@e%} 504 RIHUIRR lwtiﬁ'lethg &R repPR 360 Sthaieb) Bstabledhig a secure

4 information including its intent to conplete a .
comninacitibhis kink fonpurpesestyd Sartlsr inndoff sdatedsigwddgadn pppltemnative

recei ve information fromthe ect 906. .
emboB A ot e PPV AER" OF Ll QLCE o V8l omited. The WT
sendsSh@PRhli A (sE1Be188 Wipa®a 0 pihed g8 hS QGFeAE b&BGtaelontsB&or to the new base
i npendi ng nobi |l e devi ce handoff, the new base station
statiog@edter 906 assi gns the nobil e device 902 a dedicated
communi cations resource, e.g., at |east one device
identifier to be used by the nobile device 902 in
I eRed shiffioidnt 1dvienéf seb@itglis exgablighed etivesh thacorrédidbasesation sector

sector 906. In sone systenms nultiple device ,
904 andighetriem leass sighien secsarFR8dthe anabile nReLPPecasremanigale thraugh the

curref} bas& %tgtriongs%@tor %04 infoxqﬁ‘aﬁiohﬂnaﬁdigé & ittt €o mel z?hém%ff to the new
operating 1n an "on-state", and another 1dentifier

base dtateoit def ik 0O hktommebiiveinforagon foat thamiewBS sckard®$. Following the
rel atively Iar% nunber of nobiles which c QP%rate :

curreqtbap AR 1eciOf S0+ SIEBRINE (B AP Date THIPNSRET Dy6a! thy (mRending

mobi%%.tv]% hargio?ﬂ ;'f\#e‘ e Pask g&ﬁsﬁ S 9da|ea|s§i EA R InRsbiRRIe ke 902 a

evi ce | dent lers an resource allocCati or] i nf or mati on )
dedichted chmmihica@nsiiesourtes egurat kast dBS dseice alenBfdr toblewsed by the mobile

oS RTINS TE P Ry LG 2, e sy
multi?ﬁgegﬁ%%ﬁtﬁﬁeb%gagé 4s8IEnS@ ot e nfBfie DO2 FdiaisEnbA bt36YE.2., one to be
used by the mobile when operating in an "on-state", and another identifier identifying the mobile
among a set which includes a relatively large number of mobiles which can operate in the cell in
a "hold" state at the same time in the sector. Signal 1010 represents the transmission of device
identifiers and resource allocation information to the WT 902 via the current BS sector 904.

Thus, device identifier assignments, used for physical layer signaling such as over the air
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station sector 904. In addition to assigning device
identifiers to be used in the new base station sector,
w0 besneasdbase station sector 906 can, and of t ePCTIOEDN4/034304
reserve dedi cated resources, e.g., upllnk and/ or
downl i nk channel segnents:43or the nobile device for
pur poses of perform ng access including initial
signal@ﬂg)aﬁﬂnhdlﬂw thewew basndtatidn ot 806 td thie npbile PO oia the current base
gnal i ng up n entr%;lnto t he

Statlo’f‘ é"gﬁt%rtgpét iBA (BPB‘(‘:E% signing\fgyice g@"@%d?h@ﬂ lplahflsl(l_‘et"v BTSC station
sector. HRERWIRRL §t}at18n Sectordd 'Eﬁl'i‘tangﬁﬁten dedli cated dfs@i%aﬂeﬂ dsBlrces, e.g.,

dontrol and/or a set of tone-synbols, e.g., segnent
uplmlBElﬁi/ordMIdlalk@ﬁarirmi sqgowats, fohe wbbisd @fn/acm fog PWIII’DEﬁSSé@erfOYmmg

du tra n I S assi he nobi \ANe
sccestfslfhet fbRelFiLEE ePuPF GHPSE RS boBe Bl S Spon eney

into tl‘i’eeéyllcé‘r%e% f)é’ﬂﬂ 8f §Yd§%@1|aﬁon rogess. € YARAs e&%dlrﬁaﬁs h&ecosfaone-
ura sets of tone-synbols, e.

symbglemnsegmeav 4, albdléatf«‘ill fog tiseing ceniel eng/eF s@mf onergyanbals e.g.,
segm?pé:%ﬁ? Al 1ca e%%g C))/Wflgn Pﬁt\ﬁ? eg%k&hﬁ% b&PEose ['Jlg %gtlrr%l%fn id %mgned to

the mSEﬂIGSdevﬁseQBO,Z lﬁ,&ﬁéﬂim b8dAktatdnSettsLAM® rEztchGelhﬁf&ieﬂlc@fedttm symbols,
assi gnnment given é t he base station. Therefore,
e.g., sSeEmpyLigH- mﬁw@ op@Aka BIRANEY okwefssof t@negsymlgcé@mt@gmgp@ available in

a paﬂ#glﬁag _pél;ﬂr'%gﬁﬁgeziﬁg }1&%%.81’11108 ég.%éMEGIQ% REhd s HIPR& to new initial

. nts, since they are
entry {ted itzadetid Those wae-symbal sspee !, segnwht SMbraeovsed onabe bimgs of the

use of the tope- s nmbol t b
assigRY B <R R e TR iU RARESAITERCTE: -8
segméjnet‘é’ lafEsed 61 a%HPs@oﬁ’l@lq: it Ao USRetMUnGh i RBforRYdYRMol 888 %.2., segments,

g., segnments, which is very different froma
since dmytaemdecbwa{dah@e dse @rackpaeific 3€Es Mszrcmt,u agthergrof thentene-symbol sets,

c.g. S?g%%%b% IgS%gé\%ﬁ fggsrggp@%%g?qs St? asg ﬁ%tl gl\é\(l)\és? ‘g{]l gﬁﬁ]c%?gltg%ewces are
suppdi8d RLUB Ay HRELLOAE-s PRSI RECEES sEnkhd, whidHis Vegndiffededifom a
hi ?

ch may include nmultiple | packets and/ or separate
contentiersbaped random apsedsgitnation wicre thgibass wationedass nebrecessagly know the

1dent1§h?t?t§)ct3 Wgnglﬁ\%gg %Nleg]gﬂg[ tﬁngés%gshﬁlgec f’lS ﬁé)tgést&g %rrl#rﬁrorﬂore access

s1gnaIs° I Bi@n A D ewhliel int§ iadladgmuitiple IPfackdmbndlor separate messages, the
identifying the tine period wthin an ultra slot in

assignipgns 9 ﬂ%cat@%&ﬁ@@@@s tarbe ugesHioCAMPEte Hmingangiy noaver gogfrol upon
entry llﬂqg t}]ie sta‘ﬁ?ﬁ sgc%ij 1§9{>r§g’mHﬁl&f€H lfo gxg@rﬂfe deQ1cU21Tong with

r as perrod IS Speci
mfonﬁﬁthﬁﬁtiéiﬁﬁyﬁl,g thié tiini rpeﬁod whthinasi Ldtra 811)81rt \ththkh}: nesmmces are dedicated

consj deration the fac t t
(0 thegi e odke WBIE af (e echSH PR SSHHGR t 1TGeslfio b ame period
is spegg%dt Besoﬂ]%vt‘-fn%ﬁﬁné{@t\mﬂpn %GI&@EIO@@@ %! takd 1|ﬂ§) &dkideRtion the fact that

station sector y onger than a
comnanmnshs)betvveaethpemobmld nbde emnmhc carent Hase stasion sector 904 and the new

base O oR BT e BB SFB S B SKH UE epfana supersio
time SKIAEE conthnical@ldueto SOMBURIERGSHSTRIUYS abdot RifdaI Rt wedntBe links
assignment i nformation using stored information about

betwdeh dase siatiangsestor p@6.0The mebile device, e.g., WT in some embodiments

interprets the assignment information using stored information about the framing structure of the
communications channels used by the new network attachment point. This information may,
and in some embodiments is, accessed and retrieved using beacon information. For example, a

WT may retrieve from memory communications channel information relating to a network
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comuni cati ons channel s used by the new network
attachnment point. This information may, and in sone
wenedszsent s i s, accessed and retrieved usi ng PEEUSIV04/034304

information. For exanple, a WI may retrieve from

menory conmmuni cations charfidel information relating to

a networ kaccess point corresponding to a beacon signal
acces\poiahcaresporidan forn hidaeoms gvad whichcread edpoihet nepedrkgiceess point being

sele&fed as the new network access. point. T

selecp P TRRENGIFOLGHT Do BBa 1 EN HGTBHER SABL5 L inerpret resource

assigritchlt BTORR L In e QY VR fr AR (SRS YRR of R2kds it Ga/E td\@témine the
access point and/or to determne the tinme of a

time afediedznted ssgmemirtlatied withe sme@ beheon signal avabecestviedsi gnal
was received. In addition to the dedicated resources,
e.g., tone-symbol sets, e.g., segnents, set aside in a
P34 hdditbito A6 ABGiSatsd Rlsolreés, 8.gR tEeASmmtd S€ls B de@nRa@Eset aside in
whi ch has S|gnaled an intent to transfer to the new
a partizakae ageeas slohfos e Prepssigeed globile nedes yiish has siggaled agintent to transfer to
ot her ne r ' le.Jpn,s [ f .
e nf 5 AEBTSLG oPEE L3V ROBL 8. Bas SR EIAATERL it i some
emboBiidnys R L&Y drngcdrientivalbasivi e f ofvk mpbiile mhodex riefl ¢ ahtering theaell
~anot her base station sector to performng. timng and
withogbRwgr neGREAtN Hpantherdase statiqiiestos 19 perfRsming @RI g power control
{ 05101 j r jt 4R QVEG@Iduring each
opera 3 2R MREGEERN S ok el il 4 i ring o
accesexlenpariyg aesdseshiti8sh faaaemphonenttentiandaset segmieots aesset aside as

.. indicated by segnments 872. Simlarly, during .
indicaierhl e thgarm L e SUmA DY, doriae b qURRb Hioer 1195 Tsisf gontention based
segmSRITRN Y ?,8%7%’, 887 8828364, 883 Und 888 areBR4ilat3E SEaciN@t 88Bur segments,
are availablé. Each set of four segnments, e.g., o
e.g., ssgmemtrset 82 m8y 2covaymatatomoo s ewhaeno ewihs WV Tkses enesagmenirfor timing
uses one segnent for tim Qg rrS@Inchr onti zlat i on. opey at i ons
synchzomza5108 ApEERaRt A e SeRRI dBRGVET COPEY APEHINS™: | 1T Bite
embo@FRAN, RMNVT uskHBie\Wbnidaesn bdied @RELREIRALs FaRedingadeSEre of a
segnments following a failure of a handoff attenpt
handeﬁiltmgnmllllsmgaiﬂle@ht@lgdﬁdi@@@chca@ﬁé éegmedgynent s. By usi ng
dedi cated pre-assigned resources during the access
(registration) interval, e.g., registration slot, as
OI3OSSEL dedlidated pre-abHgrnedeedoases dagsg theateess Glepisaation interval, e.g.,
~are possible, e.g., due to conpeting devices .
registeationisisti asppesedde g 18 arereseircestwhasp ealligions pie possible. e.g. due to
com 408 ARG TRFI SuBROEOET DY e S e chanceu i
node eggiisd thatbasystationdetgr amhbding ablandé@nplprewegistcaitng tming control,
operations_at a predictable tine, e.q., at . .
and/op BPVEIGPNHP! PREFEIRS £hi Pirea’ﬁ“l??iet HIHE| of; iaspaéti“é’i‘l‘rl tVne within an
ultras?dg,gi(rs) g?&ﬂ? é@?g&é@@?@é&ﬁpa&éﬁ ﬁé‘{}ﬁ{e?e ESNE R HABe dPR8&Hce allocation is used.

rce atron 1's used. Upon entry into a base

station sector fromanother cell, a nobile node may be

required to c lete timng synchronization,and{or .
O EE g1 S Ao S5 S PLATIRRge i} BB fae Ty be required t

complRE Bin¥if SABKkohZaRGL RIS foWef ESRINGigRalidbefore being allowed to
comruni cati ons sessions via the new base station

receiwéend IR patketstramdeiondingtth cormynicatienypessienstvia Mg kage station
sector. "The aa%?loftf rr]r?etl?or s%'f (t:l'tleapt%é:slelng i)(lvgr(tiomggreg‘sléctﬁe f:nFe)dictability of when such IP

signaling will occur while reducing the time required to complete physical layer power control

and timing synchronization operations upon entry into a new base station sector.
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signaling will occur while reducing the tinme required
to conpl ete physical |ayer power control and timng
WG Y6k62683 zat i on operati ons upon entry into a PENUSASE034304
station sector.In accordance with one feature of the
present invention, an IP rduting update signal 1012 is
sent, via the current base station sector 904, to
c dn aecordinpea okthtome ifedtena oé chef presenhimvenizinl, en Fooatid 2pdase signal 1012

be.redirected to the new hase statjon sector
is senbisthe SUFERIRaRT SIRIY 6105 053 Pk Pa ST RRB ISR gobile node
902 t@ 5@ HatreBEd 8 Gie RBRALS st GNRLioR 906 a%tePE B doPNBHLIRA i} Mhitiated.
he new sector, e.g., before registration, power
This momaﬂga Ioccsugh@tbrmtgmdaﬁﬁ dignaling hdsihger eemploleddn theaiemnggctor, e.g., before
red for to r i ve/ send et
registE ) Poer QLR BAgrAEE A T o T g RS T o
receivefseAd PRdKetsvid %ehﬁ%1ﬁ@%%e&1€olﬁ1ﬁ§t@@ IBiiedignali@p 1012 may be to a
redirecti ng packets addressed to the nobil e node 902

moblledPthpmembmt|9é4ng@9ngb]@ljprf Estreqiimg packsts #ldirggsedto the mobile node 902
o o RS P PRPPRBEAARRY UMD grc win e

comrﬂldhhdaltlaf\ longuchhButif} Wakateati giagby edtiating the Bhpadiet nedrre@m)h from the
base station before physical_ |ayer signalin set%?
currefRapestpRnsbeipis p@omﬁqtlée)@a sieRaliftgeSeHRPRIERIONS fikiGogpplcted in the new

0 | tottfle i iod
vase S5FHLooR IR (AL ERLER ARNERATS B B g
during wrmc:tﬂhe @idbils ded@ogp902isitéyporar pasiedashableldee tothe Helays associated with

delasassomated with frequency band swtching, . )
frequeTcs 134 SY HENP BrHITRE S U hEEFROR SReraG ey B PRaieT LaTg! sienaling.

Thus H@ltlhﬁg'he fbie dBMcd B ik iaPR b RRefRIP picideVinGRe 84 bhsk station
le to receive | P packets in the nem1base station
sectosmﬁ, or stady thereaftho thd P rohéngefdater operdtion|nmy e ibaen completed. .
updat e operation nmay have been conpleted. In sone
enbodi nents, the IP routing update request 1012 is
t TARSHE Eﬁl%@dlh[énfseﬁiéQP$6uth% dpaetereiieke1 0levs GensHidedBi Rgponse to
assigned a resource, e.g., an identifier, to be used
the mphllc a@lmwm assignedn resewcore. 90 iapfifisr, tedieriged in the new base
statlop 8ecé ea(n 05 {élltnteg%ﬁq tbedcd(;éﬁ c%{ep%gﬁlélﬁﬁg’c%ﬂo&il%s&ﬁ‘gé{y Ireﬁlﬂred to

comp‘lﬁﬂ@ﬁ@ i R d&htr@fhﬂﬁlﬁﬁd)oh@r bented opdrati @l vVJﬁblOfledd(IoﬂJheompleted prior
devi ce 902 being able_to receiver |IP packets in

to tha mebifkcdlVisa D2 deineible ©detesrer JOBCKER 18 tRernesBBAR AT sector 906. In
such {::ﬁlr)gcﬁ“}teh%gmqgﬁa%e : d]ape]szlogiié Qrel t%zﬁ@ﬁl?ﬂetdt\ggth\é'cﬁn%ﬁteoase statlcr)]n sector

ase s on sector 9 ter it is known wt
904 afehit ghkrbegr eih ahighetelgaderttf xcemhally thathadrad A6t opmnau wuih successfully be
wil | successtn44& be co %gd The routi.ng upda

compygied o Hie 1RHYNSHEP @5@?‘%‘3 biggepd yrreceiped e %qé]rce assignment
mess?%sﬂr(%g '@? r@ils cH i gf?e&t%?to Rk V@ﬂseek‘ﬂ@ t%rbohﬁﬂéié h AGA®A. In such

i'ng to conplete a handoff. In such
casescﬁ’sr@stmg Bpdatastwitigrotipel triggsrodiih Icase:@twhb@ the ng\g dagecstation sector 906 is

e the new base stati cto hS, Un
unable g5 SocaEdDE eSHECP UL 4 REIOTS SeobRgZs i Dalse the
maxd?iﬁﬁi §u§ Sk RBNBEP 3f dévibs ardBEAHS Presrft aRBXEY Th IKPEAN prefluding
nber of devices are already present and active in

dewcelié asgighmente & casehyhere\nagkets e siessivgA b e nepnBE agesto the WT
estabt%lnng a g%%%%at?én% hn%cv%ltﬁ/ﬁlg e ﬁ@,?h@ﬁ@' sBrestht PleelvRd &)Q&(ets ina

buffer and, upon successful completion of a handoff and establishment of a communications link
supplies the packets addressed to the WT to the WT over the newly established communications

link.
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establishing a communi cations link with the new BS,

the BS stores the received packets in a buffer and,
waipmsossstessf ul conpl etion of a handoff and PCT/US2004/034304

est abl i shnent of a conmmunications |ink supplies the

packets addressed to the Wh-to the WI over the newy

est abl i shed communi cations |ink.A handoff initiated

vi a a current base station sector 904 may fail to be

| et ed successfull ue to terfe ce W
{ Rehandafiariatedset » Birers e Réses%*&&sgﬂai e ing o Grbe cotpidled

succeéé@uﬁ)} g B tdu@t@ ht@RIL R ABE dE@BAES lset%@%r@téyﬁfb%lé’\éltdaated for initial
regar he new base station sector 906. "I n sone
timing an;cb!el; pawee camwle)pd@slons wish régandiofthe pew @e@sstatsmrsewa%@ In some

but this, requi,res nnecti.vit re _establ
cases by LGRS EBREGY "bisee pE VP FedRieR R Eglo be e
establishbd frotidlethe dld BSBéctérD04NIHIvAver, an BBESdsEs akter i attempt to
current base station sector 904 again, having alread
initiate & handeffl viaghe prerrent éeﬁstesmgwn%@mb%%p&afn hpwng eaﬁafh/ssewtc ed to the

frequ%%%‘?ﬂﬁgﬁ%cfcgtgr aib: Sevslq%f}o hg@tgf/%é Sec t@%{eb e %ﬁnfgéhe

comniReRti SALLinN vig @l@@ldtsébtd&@ GHesheHile fode 962 padckedstio g stesin®he cell in
manner as ot her nobile devices entering the cel
the sajjeRaRNET R eigmabils devises sRETing Bwiesll yithap! bardng Be-Gristing
COIIln)MnEJAtI %gélgﬁ; %&1 aﬁ%ﬁ a%nt Sl‘/& Igué” glﬂﬁ& l% if 'a e Fltratlon is not
regis PO 18 Kot Successt y conpl e u5|ng e
succedﬁﬁililﬁ@dr&p‘ie&éhxsmg tlﬂeedmlitra(eelsseﬂ«sf&eg)mstaesl medlemlaaieva:s as part of a
of a handoff operati station sect

rt

handdfpgpersiiass tARBSSTHHTiEcios S0 e DTSRI Sl to the WT
seeki %Krg%éﬁeé\%t gg%%gﬁ?% ¢ ﬁgﬁh@ﬁgﬁ({d; mgg;ke%ev?%ﬁdﬁggi& Refleased for use by
anothemndeviver devi ce. After successful registration by a

nobil e node with a new sector, the new BS sector 906

beconmes the current BS sector through which I P packets

argdr @u&%ss@ﬁl%@ﬂrﬁﬁ;nqg/ PRbYEERodNRIIR ReW 8edlBN ketneWIBS sector 906

and ot her devi Ces nal i ng 1014 represents the
becorhesgths purserit &$ ssetor ﬁmpleg%sw@ﬁb%% packetstaee o RIUBBRIEYEd bggeen the

mObllF éﬁi‘"ﬁ&\ﬂbﬁ% S%gtbgrstiervgci%g‘ (%&n%f m’rﬁﬂg rgfwr Iseélgsr @giégliﬁchssmn of radio

signals|t® et BS $80010J06a0a @xelERd Riiky93retoloehmini@pe MRpadkgtsdollowing
wirel ess conmunication system e.g., an OFDM w rel ess

succegwhiggisealiqions syst em usi ng beacon signals, to perform
handoffs of wireless termnals from one base station
sector attachnment point (AP) to another base station
seefre 124 afbwelirt PIOIONIf ah exanplarytasthed of dpertiireg pwdasbms
invention. In the éase vver a single carrier is u

compGHER ST G & SHOT DB O eseFYBPLnZa T Hawas e eReny signals,
to perg(gﬁs RindBk BF !%?;ﬁgfyss RAhihls fﬂ?ﬁ oﬁé BRe siaﬂoh: %Q:toxla]ttafz%gﬁt potht (AP) to

ectors. se re erences are to be interpreted as

anotheebae siatign sart@Attactohant paint acicnendanmwmh thevpireseht iniventidme In the case

case of a si nsgele carrier BS sector, wll
were a single carrier is used in each sector, the sector servers as the base station sector
attachment point. The steps in Fig. 11 refer to BS sectors. These references are to be interpreted
as referring to BS sector attachment points which, in the case of a single carrier BS sector, will
in fact be the same as the BS sector. However, when multiple carriers are used in a sector, the
sector may include multiple BS sector attachment points, one for each of the carriers supported
in the sector. In an embodiment which supports multiple BS sector attachment points per sector,

each BS attachment point corresponding to a different carrier, the receiver components
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in fact be the sanme as the BS sector. However, when
multiple carriers are used in a sector, the sector nay
w0 nnscoeks3sul ti pl e BS sector attachnment points, Ponesi004/034304
each of the carriers supported in the sector. In an
embodi ment whi ch supports-4ful tiple BS sector
attachnent points per sector, each BS attachnent point
corregporndiag p@m&hn:grﬁem sérvelad & sepandte basersiagion atthehnienc pbiwxerln such an
conpo corresponding to each carrier serve as
embog @il AP HLECANT B A e BEHRERT (B5iCATIer fnAncupat cagpir frequency as
the at&emgmﬁﬁﬁ gl FRANE BislarGAM & PYint msbalafédamaﬁsaeoamﬁérqah BS
one carriefr to another carrier frequency as the
attachatenapdinemtthe bangestdr correspoBEngta amtiereprrjpoi Eiperation starts in step

ass C|ated Wi carri S atta hnent oi nt .
to.] riplaty $FF isciiea b pbihge oo B P cpipr inment point

QOerat ion st arts in step 1102, in which an exenpl ary

W is currently attached to a base station sector

atfonpinpesss qﬁomiamandhe psthedsd shaoimventisinait nyiH deapimed that the base
statloBs 1§HR%§)§E em ﬁr§ tfanrr]‘\sllf%h in oge c01Il si g}llﬂg tol’? g gﬁng@%q“g Etﬁ'tea&bgf the possible

BS seBiod Bfdchnit PoiRrang @hdlwqa‘ids %trénig‘th ﬁﬁsﬂnanfontdﬁﬁh@ lmsltebéleed beacon
BS sector attachnment points and the WI has strenq
signal qerisspRRdingriodhe eureent adachmeplepajeld igsad gRd &iagneremplary of the type of

SRR 0010 60 461 01 ORI PO, g coch et
serve©aCAlsingle point bf nqeotlosttackinkst. wi t h one carrier
pre-sector which each sector serves as a single point
of network attachment. Operation proceeds from step
| @ W T rf¥dnitors for
b IEshReT SR A9 SR P01 8. P OB e e
beacoasignalst MEtectdd xason S gnanars adantiicd as ty. thela: mansmlpﬁnm pougce, €.g.,

base, sﬁ?atl on. sect or %Qd cor(ﬂ_@ ondi. Lng carri d as to thei
correspPRAABRES HHARSF EheLC Ut paEIE T RReas g Migpoured as to their
receivelsBRAT frehE¥8bvel AHd thdEbiaRkiT8EN b QS BBFdON i S

stored. Then, in step 1106, for each detected beacon a

corrparl son is performed to determne if a beacon

SR e SRR L AR B o remine

beacoR&¢dn@l of Sp&thti @&iiet Hafesphiriivgifor aﬁdiffeﬁﬁt %ﬁr@hd/or carrier within the
attachnment poi nt beacon signal. If the potential

currers SetPeIs sEengas thasy the SWESH B§. sgﬁtar aftachmgnt gq%b?@e?n tigng). If the

potentlgle afr'iJ rr$%&%§m£§&ﬁ%&%1§i @\%@ sth] ! %ﬁﬁgg@tﬂ{g%%ﬁtt %?%Fﬁc%ﬁ signal, then

operadloisl tettthmﬁlt?d stOe 8 0mN) whiegthé WT tomizves to mbnisordet aiditéhal beacon signals.

adj acent BS sector_heacon signal i s stronger than t
Howexg. ﬂ%m@etgge%a@v&m Be aeipr Reagomsignal ﬁ%ﬁ“%‘ﬁ%‘?‘g?‘? Ui Surent BS sector

beaco?l at 1 tcg) ?cﬁ WgﬁangteﬁtﬁBS 1308ep 1168, We WA is operated to check

f criteri a are satisfied.
if hanﬂoff cexarare satsfied. stn@atam@ted sdtisficd haraloffecriterya inag inctisle the potential

otential carrjer beacon si | bein ron
carricp i FRprED Sl B e SEOER TN (65 QI B BEacLUgYL by higfletermined
marglrﬁa{hg Ig)@tenhQlecaPI‘i’érQﬁ b&kcof ﬁ%ﬁél%eeﬁ:ﬁg Reia RNl SighapdtraiB el thitghold level,
signal strength threshold Ievel, and/or the

and/opdteqmarmral crarier BS b@gon e@odmamrgmslceddad thecrussen B8 beaconesignal for a

predetermmelatamoun SATRE of rlugnger of SlccBssive iterations. If the handoff criteria of step

1108 is not satisfied, operation proceeds from step 1108 to step 1104, where the WT continues
to monitor for additional beacon signals. If the handoff criteria of step 1108 is satisfied,

operation proceeds to step 1112.
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predeterm ned anmount of time or nunber of successive
iterations. If the handoff criteria of step 1108 is

woaioseedsdsf i ed, operation proceeds from step 1HOBUS™04/034304
step 1104, mhere the WI' continues to nonitor for
addi ti onal beacon signal s:48tf the handoff criteria of
step 1108 is satisfied, operation proceeds to step
1112.In step 1112, the WI deterrri nes the cell 1D,

ctor I D, and other identi nf or mat , . e, .
o8 FiPRALE, émwwtewﬁqsnﬁ el SRl PR ol ikuflivine
inforRRloAl e. cgm’e %]Yb tdf % RRAB Y se G 4tRBAmS 119”6 gu hew section

new cafrier ency selected for the handoff hen
and/of cursine pectibi but tdvecatfier equoreyatedagtaddos thgrbandctfﬁeTbm ingtap 1114, the

BS sector .to initiat off..to the S S
wT lwr%@w%Hte&wﬂﬁaé%éé?czﬁqgml%ﬁ AHEeE I P pef Hidlector. The
new B?i §kctor 'réhu%stg& faftfd'h%ﬂ:ht ?&H may be, .4 ihfaefiféenSRULt B a @iffferent sector of
he sane cell, in the sane sector of the sane cell
the sacmu oal), er idithief @mﬂect@apf thesarhe eg]liesing a diffeserd cpier frequency.
Oper g SE5 S RS TE0 4eb LT 3R b B b ot anachmen
point SEGMELscCARTBORInk @i Ai08s tlﬁkﬁuiglhghe hétezoﬂetowﬁé kew B3 deetonasachment
BS sector attachnment point. In the case of an
point; iy the ceseldf ananaioedll handelf cusesursiommpnicationn ink jsfstablished between
t d t
e o AR BSOURE HES LRSS S ey om e W
forwafde@lmvbhﬁle\é@'cdrs lihk froar Kﬂe duere Ibaieh&atmcmcter td thk nEw®BH tdeeor. In the

case a0 IS5 D AT SFRLTNDEDI! SEPATE 1 S0EREL Brine Gadgtmay therefore be
! £

securci bg éih&gicélﬁlehﬁﬁgﬁs IH%EI eld? tlﬁé{']%lk?e dﬁé?éa’ttldlﬁo%%é@% ﬁ[fgﬁf }ﬁ(;];p 116 to step

1118.Chestegt 11018, memewelals séqtcormllstzeps anldislinloresowpe tolthe WTre.g., assigns an

on- statxeeggal %rsqng}qr ﬁeh sta;g gentl @%bﬁg&gr{g%ﬁ\?egt gifhréiolnglnriésources for the
WT syt dnf igtink ¥aHiRTssiBn B rRken® LAl erah 181 inforatatibA indhediNd access state in
reserves additional resources for the W' such as an

whichughk inaiv bias@statiorssivo hasiespreet a degiehtad tane st &2 Aedieaied jopes to be

used dipee WP dERoa A B efiende B ieeMEal BERGSE TN AP oyT. 0

some eRIBBinichtd) feseiS M rébalicBgintlde e diBatp® ﬁplﬂﬂ( tﬁlfnrtghxbntrol channel
dedi cated uplink segnment, for registration

W
segmenis, slegisategbptinkrpower, coneleghyprie! pesas 88d) pﬁé«?ﬂﬁ@@éed uplink traffic
channgggeg%'laet % i) Q{)ﬂng émtblom'&gtsc ne?: "t ?ﬂ)e mgﬂfél u§éasQim&Ie§t sets of tones. In

ed u OWer co segnent s,

intra-@d1bh @dofs dindﬁﬁﬁﬂdddﬁﬂalteraiku[ﬂmhftlfrmﬁg chrarub eharmelgmnteﬁt mhyl not be
sonme enbodi nents, each type of channgl uses dif nh
requitedagd Frayinoh Ba reseryed and assigapy. a8 sy 85 § SEHOT PRIPS %ﬁ atachment being

col]o%lg% \gﬁ]ﬁ 6 dﬁﬂleht[}g%sé thh&gse‘égﬁnatl)@ Ehﬂﬁg@@ﬂmMM1rﬁﬁYy may be

e require not be reserved and assi gned,
operagsl tb be tindng Bificheomized vpch nespeof togth¢ awrnene basckatitiog sector, allowing the
collocated wth the %urrent base stati.on sector

WT tg lipiap it Rk RIS P SERCTESTHEAROP SIFP RS %sgls&s%tm%fac% nge handoff.

@p 11 830 SfatstdpOl 1208the W T etmiRASLwirel
Operggidg]tq?gcne% gﬂg?@%EEpZHngbEgp he WI Stt (%pl ski pt an initial e

signalingrivitl theeold\Bicsectomiattahinent peiak eign biylreasingiostrangmilpaddition signals on

the Ulﬂln?(COVSCIS th%fontgpneal wallrrépegg fiﬁk. The point in time chosen to terminate the original
wireless link is determined by the WT to be prior to the transmission of the earliest uplink
signaling to the new BS sector attachment point using the allocated dedicated resources, €.g.,

just prior to the uplink timing control signaling to the new BS sector using the allocated
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Qperation proceeds fromstep 1118 to step 1120. In
step 1120, the WI term nates wireless signhaling with
w0 bsobw3BS sector attachnment point, e.g., by PEEBESI994/034304
to transmt addition signals on the uplink over the
original wireless link. TH®-point in tinme chosen to
termnate the original wireless link is determ ned by
dedichtheé séifindnd obat sorriedixetl oinmdhpridritanplinls s guatingfto tHeme&aatta‘cbmtnt point.

upl i nk SI nal to.the new sector att achnen
At @ping . RS ST QTE IR s B Ta (g, g cumtent BS
sect01p1th's 112108 HRkmita %hﬂh@gﬁ)&%&Eﬁhgéélgﬁ@i MBe tPrdulfifig system to
§S sect or using the allocateddédi cat eg segnent or
start Iautls@pmkélls sadudingren pddress oprreimmdmg tg tenW[Ti ta gemcbthterIB packets to the

ach nt
new IS YA GSGATER toalPiaha i elaSe B B b Bopaflisoy Qugpaton
procebMEfr&HlstepNt12Bso sef t 022 The dddeatelilsegmeney atsi@eaBytthénew BS sector
routi ng update massatge si gnal i n]g the 1P, rout| nng yste

have a §xed gmngr@angjmpgb gtbgaqon Signd S sector, and this
corre di

o A T T AR ARt

time. @gerM@in ﬁrﬁ@&&d@&ﬁﬁi ﬁé[ﬁﬁlZO@B@fe@ﬂllQn hfﬂqeem firedWTsdd@ysts its receiver
1121 to step 1122 The dedi cat ed segrrenler ass%t% ﬁ? P

to ther g usRsy tBA9EBICTIevHES se%ion attaghmentpOHY TBemydn SRR AL HHithe WT

s AL USRS 01 BBl P, i

identitiet, eledicaat uplinlofhaonélgegrabnth inckudieg dadnaatddanng satein SpeCIfled access

oSV B 93 RSREa RSP 55 P e oo ndor

powek: E&ﬂﬂ)‘f' Ql%ﬁalg’ ?d"ﬁiie‘?lfzwtlf@ sALENW UBfore BSdr Aatadt HrasdMIBEd td®k Rkw BS sector.

step 1124, the WI registers with the new BS
A tlmm:mmltrohslgaai hcvrﬂmBE‘pon seme bitrnpt el embedimeate th ysed durraelsiple

did i fi dedi
o B8 3Bkt e e Blon S0 AR5 gl SRR Blpine control

signaPCIaQRS caxk OF hi¥ Intral RIITHARISIRER tHhin@RoAtRSIRIgnaBhg opeaadled i skipped in
this involves transmtting timng control and/ar power

someEaIOiphenty e teming Sy RAIIPIEUALRS 18 é@tmm%wgwmhodaaws across
sectorss oé&}gelacnif'lg]l{o;\]v ggé%rol IE%S Qﬁ# 1% %Pﬁglgatl 2h ﬁi Péd %%Q%E Qx%erdlqh all intra-

cell abg afert @l HaHsffPbeforeuhdBERsanacki caumdsieansmit wegdata. a‘fhcaBS sector
registration signal in addition to serving as rgl g
respop@niorthy timingand/orpeveneonil sigptls aphan-ised ag B o R aegiptration

procefsg1 E)é/thla rﬂgtlr?éggd:egéoﬁl ridPsiBRAE & h@WT S ASthNR&YnéHRonization

nts si nc t1 mng“synchroni zation I's
(controh) gigraal ivaehnismitsele tlm*deHunn‘emosseatoraasselwﬂmm cohtrohsegnal. The

cell. Power cont nal i nd need not
timing §YRSBRITGRAISR ST T ERALLTE WA o BP el o ised of leave it
transﬁ?sgl‘% ¢inifS ulthaf gl MRER Mle @f‘goxiféﬁ%ﬁffblt sighafihg d@ﬁ(ﬁwer-EBﬁtrol signal is
S sector respohds to the timng and/ or power control
transmltgtdad) sstrubtehe WER, ag., pearcasef dectease ergeaveritsttrapamission power
rocess, by transmtting correspondi ng control signals
u““’haﬁ’@e‘g‘he WI. A tining synchronization (control) signal
is transmitted to the WI in response to a received
timng control signal. The tim ng synchronization
s |Igmlaa casanf amidies el herdafhepoyatiannzecdeds Samtep Hidddastep 1125

wherdiff t rQ’TOadJus?s Y tridsthission timing in response to the timing synchronization signal
received from the new BS. In the case of intra-cell handoffs the initial timing control performed
in step 1125 as part of the handoff can be skipped when symbol timing synchronization is

maintained throughout the sectors of a cell and already exits with the WT as a result of one or
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transm ssion timng unchanged. In the case of power
control signaling, a power control signal is
WO eas®eosi ed to instruct the WE to, e.g., i NCrBaFES2004/034304
decrease or leave its transm ssion power unchanged. In
the case of an inter-cell-Wandoff operation proceeds
fromstep 1124 to step 1125 wherein the WI adj usts its
more {previayisgSiboNtranismigaghni tnnmgapplssmmmadifebasédrbm gne or more timing

e SUERISSEL B P SSELE8 Y I B e o
Operﬁ%tﬂrgéeegffr{))@ &H‘?\Aﬁg'lﬁ 2§¥@Qeé‘- 32573 @&r&ﬂ rtﬁe WT 4d)8stH A HRAImission

can S n sy tlmng sync roni zation is
powenmsmnangl ednsnhisHom p«wer qoh@ohle pederneaglfas pag @if theaggistration process in

already exits wt f one r re.
respoied Ao RiNBBIP oL PEHETIEL SEB P R s RC DS Tredous
embolAf&ts, Mk BNRMNsi IHPofvek LoARY 1sﬁ@(ﬂio|h@1| m?elhegﬁgis&aﬁﬁcpﬂo\é@i
fromthe BS sector to which the WL was attached prior
Accordinglpen hamd @m‘bOdKBFﬁ@tSeﬁtﬂbH 26rid @leem fORsRaLR REpegsds from step 1126
(or 11;)2% v§he% stegS 1s S P%elzl% H]ﬁ sé/% InZaIS‘J(\;f\}'\eg% ﬁlglor%e?vr %? @Q&S@ et to determine

whethie bf ﬁétﬁﬁ@re’g%tﬂiﬁbﬁ wak sudeessftgiFst exaimpde) tie mﬁs sector attachment point
response to a transm ssion power control

checksétié hgetoresshwlly ecehed r%mﬁtwn\}aﬁowe%%fi%d%&?ﬁ gveriiededicated

as51g1§é’dﬁlfb§1?k§§%rg%t%?%i§{§stﬁg Q&& %J ?%eg Elbp @%l g%%é\hggbhe Oprﬁ% 3 1dent1fler

and si¥heingltb2hiese KT Apenk S}(ﬁphmaizamn qn”rd)Wé“e[ﬂBNdr monlm;ltsgnahng when
1126 (qr 1125 when ste é %ﬁd grst eF ﬁﬁo

implegaated. dhi resipESos v sheieRttk QP%“ AEORhEER L “%f0 step

113209 stéép 132 HeHehABE QL YR taSMACR DD lbccd:n‘ihrs tﬁé(W"pi Boint Henetwork
new BS sector attachment point checks if it has

attactannt @eswhigh Ippint eeWilern rbegunsttanamutnng ilsef dataeg. g text,rvotae and/or image

s T ek 0 B B AT ot e ASHRRN o bsin

transRItGREIP pLREE idirb&Ed B He WU BREH tREedtbIRAED EtEmUlichiidsNBik. As a
synchroni zati on and WI power contr ol nal i ng when

resultj afsheerosting dpdaté progessveuchsbezins i ﬁomﬁ§H@98@@9§1§ﬁ‘ ¢fj the invention prior to

v GGt §B-BSFRS LTI SHEP bR PRt ol s

addrekd@ tYIheSWHOh#Y bédin Beihppedeivatl b cienmaw BStseM'bt athachmient point, e.g., new
the WI' can begin transmitting. user data,

BS sagfirde therr@seo 4 vragle crEieRsaCE] RIRIdO Fwnplptl%e&gl@éeglftaatwﬁé’focess
BiuRications link
sucn g DA S 0L L P BN oRTnehSP ciiicasions
upon €8inpletibs bemeeegrﬁmio@qiromsml site]kl 132svith the sawtBSfectdrattachment
routi ng updat rocess. which ns in, sone
Point GBS BB 5BV | hECMOFERRINER %Pfgl'aweltto Qeeeation grasepds fram step 1132
to steg rl‘iéf Sphefé {2 WE’%&ﬁy&ﬁ%r 264&ti8kal @E&féﬁ V\ggﬁﬁis @@nﬁ{lm%% B@p 1126, if
I'et ed, packets addressed to the begi n"bei ng
the ragesuanmd/abyottsluecassm Bg..gbcov B@tsteaohntmwnpoﬁ print wasgnot able to
ew BS sector i.n ngl e.carr.l er. sect
obtaif APRPPAGS EARLER HOBFALER N Sraer S8 1 GfF Br BEESERoallgp oeration
procRaCHRES AN, 1R5RPN IS, ke SEwWwBSLe@brlatidehMBAdintBlehdes héfassigned
over the new communi cations |ink
IDs and assigned dedicated resources, e.g., dedicated uplink segments. Operation proceeds from
step 1128 to step 1130. In step 1130, the WT registers with the new BS sector attachment point
as a new WT entering the new BS sector would, e.g., using contention based uplink resources to
request registration with the BS sector. Operation proceeds from step 1130 to step 1132, in

which the new BS sector attachment point becomes the WT's point of network attachment.
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upon conpletion of the registration process in step
1132 with the new BS sector attachnent point now
WG eoosiooy3as the WI'' s network poi nt of attachmerdT/US2004/034304
OQperation proceeds fromstep 1132 to step 1104, where
the WI nonitors for additid®dnal beacon signals.
Returning to step 1126, if the registrati on was not
successful, e.g., the new BS sector attachrrent poi nt
was not ablﬁ to ob rlate tratlon
| BEeE {SohiTawEnas: go0io8 ah Bxqghplagy Bethgd phopeFsnehabile
comrﬁ@?dﬁtlgrﬁ)sede@ﬁdeog Pﬁ?ﬁcﬁﬁl@ﬁm?e@eé k& iral 3§ch alsrh rﬁblﬁﬂb ﬂ&c%Sto implement a
e new BS secgor attachment point rel eases
handcéﬁsﬁ the mbllasommnagsowlc@@@twn@cﬁmte@@@ st@@@,n ared gsecond base
cate oceeds fro

sutiof s Bl SR aPEpREIR o e PR Hi S0 RIS CO T BiRLYs lk with the

first bAkd flattdieat HRWiBSs 68 Bhutdof el A6 eBNThe ﬁieﬂiod&ﬁ implRewn¥g the handoff
entering the new BS sector would, e.g., using

starts ¢gosice h202oandqueesgduis sterk1304s duy slepd 204 th@q@éﬂe Sommunications device

tration w
R R O
having 66WH tigih@6fTseefro@Qiplihk beameesgtieats\Whish mai e deiﬂlcated to said
network attachment.Figure 12 is a flowhart 120%9
mObllé)@éWm@FC)ﬂUﬁ%‘t @FdaceofThsg Fta?flpﬁecoaldr%ﬁﬁ FREQNS RN
Vi o

T
the fil8Oba¥H Blaciah Ligtisg dewandeiobendnmemgamfslyrm thaseosnd basesrtiandheacon

a second base statjon, said ile co ni ca
signalfg fleleEmHig iTigE 4ssorraiad With H°EL B SHHUAT AR FGRE P Rsements.
Operéﬁoh%r&é%@dg trb tst 99434 &k PDoR! Intsté‘:f) fZOBEthé %cﬂnl@%@ﬂﬂ&fmcanons

Is initrate e method of i nplenenting the handof f
dev1cstsamesatcd1tossig;pl thS@Ri mmqobasc etation,tvia & fiegy sgzawommurs@fﬁpd over said
t he nobi | ons perat e

first lwécg} Wéené t%ﬁnbfﬁléq a E@rg&}]ﬂo galgég%o&rq gisegﬁgtllon ik r%xalgplg {h% mobile
comnﬁﬁ?&ﬂgn@@ei@ceséaﬁtsém‘a reqfést f&r HARAGE BRMH tRe fileh WRIdsh BbrAfhunications

offsets fromuplink channel segnents which may be

link, amlcthc first Basestatimnapbiyivaed GemeAvestoas thehackhapi e@wonih@ the second

e G106 RRETORSREF S LB T 208 . B0

comnSNEBhLAViERNS oﬁ@’ﬁﬂed@o reRpie e dlonnghe Beddndrbaspeaatior, ®1atd’1£cond signal
first base station timng can and does adyvant ag

commysicatedevia said fiast hiak einarmafion MgicatiBg 2 S§5GHERE(S) 6@%%@1 {34t mobile
comn%unllrgaﬂ nsaéé?v?c%' tﬁ; seafjdcgé' btk SRS o s és%atu‘l Q&nﬁ%qicﬁ@ﬁfgllth said
uprin e S to

ration procee romstep 120
secondtbage s’kﬂﬂﬁl Hdﬂ esdraple 1tA6 6econtl basaﬂnatioa maynsend iicfatiaim indicating

device is operated . to signhal to |ds gnd fase
dedicalpd FISOHCe TBISEONY SYRE & ERHbFOTEeSRORIRE 0 B w’&& 1egpest. The
mforrgétfc%t rgb%ggcorﬂr@gt%&ﬂtthé Qcbid Bés@tsﬁlu@n Iﬂ@fiﬁ‘?frgt BaSe §adish via the

ase st n. For exanple, the nob
back}mommm iandthiedivst hse stegor may Semardsuch qu@Qnaticm asraasﬁ:d@fé signal over

e 61 Sl B SRR 5L 235 ol BBl e

an upR@g EQ\@H{I cdﬂ%l’\éérghlehp ah ﬁlgllﬁ@ﬁf&’ﬂﬁ@ cRasif] SdeMdn®hind/P@ibadd ation
proceeds from step to step 1208. 1n step 1208,

specitiwinetsiss teernmmmml&mdedwgted é@xs;aa@ mobile pemptuairations device by said
seconéi%éﬁeaq\./tgtlcgnr t%rgetufggd ﬁlec%%{]rgurp Exfons (ﬁt‘i’)' Sy se&rﬁl Bhse ?t%ﬁ@rg Operation

proceeds from step 1208 to step 1210.

romzed
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communi cated via said first link, information
indicating a resource(s) dedicated to said nobile
W@ o0ms1068688at | ons devi ce by said second base st ap¢DNS1004/034304
be used in conmunicating with said second base
station. For exanple, the-®econd base station may send
i nformati on indicating dedi cated resources, thus
Conviey 1D, ah&madbile Esmmasipaiuhis Agvice s dperdiedh@atiminate said first
request. The_informati on may be conveyed fromthe

- 1y .
commygicgHenyide Kur sxpmplet Ge{orminationmayespesiosmed Ry ieamebile
.| v | .

comniENEH o0 B BR0 R A0Sl SR BYRAK Sicp 1210
includss seb-seps 12 Iikand T4 d Bdsubasted] 2 185 thermual(ik)comeyuibentiops device is

an uplink timng control se nt., .an uplink wer. .
operaigg e Feieraing e Srietpiaiseatd it ik baeh g el igtived signal, e a
recei\@g@/e%on%i 3B Gromt el seondfAS dthtforMndah&iested @EATLAA uplink channel

identifier dedicated to said nobile comunications o
segmate(s). CEormxagipled theauohilt doaveunitasionpdevies ey deterning the termination
. Cco ni cations wth said. second base.st.ation. .. .
time 3% BOPGR (SPORSHARS O LPCp D068l Ruaed Btessd wlgs seement
to be dselby salEmBBIR o BEMTBAUNG ALVie® WY kighals So PRSE@IMRIbak®station over

termnate said first communications |'ink. For exa

. : . i npl e
the secpred wiselesslink, .. ithg/titpe op thefassignad degdicated tivpipecantrol uplink segment.

Operf SR OEE R S S £ Sl P O bGP e S
comnfiititatibepPdeviceli? opsitited 2d terminatesti® fisdt ¢ipk h2h2 tiniddetertinddein sub-step

communi cations device is operated to determne the |
1212 based ong stgahieseived Samdhe neBS. i lGoms SEPOdpRMLS Sicfermination may
- recel,: .qj :
invo{ SRHES, Bl lon Fafht fro R o R R A e (Rt buse
statiofi bastee fisse Quireids§ fipk. Fofonexeamaldanerti ehermiobile communications device
_conmuni_cati.ons device. na ole %r mne the t rgi nation ..
termipgtegethg &irst pereliss Femmynicatens u@& YFEAYRE %56 @dgilippalyenaling over
- 1 b Ak ' ghyp!l i Nk segnent to be
the ll%@?@%ﬁ{&logﬁ%e%ﬁf;@g%g&%ﬁﬁ:t&ci%li?ons devi ce to send
signals to the second base station over the second
wi.rel e i nk -0., the tinme of. the assigned . .
diFean 2 hensBn itig et <8 Vick St At Ry spig gedicated
comnin@GB6ASreb 61288 (BB coi@unicale?vih @ seatdStiedlest 2bhmunications link with
sub-step 1214, the nobile comunications device is
said sopnddregistateon. dFarienamplet the niabils comnypicationhdevigenmay have been

. d i ned i - ) 2 . ' ' .
s I B BB SR AL B P RSP v e

second®yisd IMUnVEves EHetlefshdaohihiufidtdioh® Anis.i ndimef enadditents, some specific
~nobil e comuni cations device to the first base station
dedicaié npkimesegmests may kg secirtedRithiaspegifie idsbben schieservedyir use by
the m3Bid %%&8%5‘&%%%‘89 §ss%%|¥:h %g tl{l)eelga@b Raki6s «J e tﬁét&ﬁ@cific identifier. In
W relress conmuni cations’ 1 nk by ceasing to sen
some @dthotlinund, semgdedicngd oplark sepechts ake. asGgeedby the bpsostateison a

fromstep 1210 to step 1216. |In step 1216, . ile
segmest insAETER!iNgHS QEPPUR CQEMYPBEAURNS ey 5oy sUCR 3 Eﬁe{ngﬁ%es sub-steps
1218 983bGA4 §%2.£ O Blsfeg;tm BSthé RRBHE E6kun|@tiGATBHYGARESa dedicated
via a second wreless conmmunications Iink wth
resource, €.g., an assigned uplink timing control segment, to perform a timing control
synchronization operation. For example, the mobile communications device sends uplink
signaling during the assigned uplink timing control segment, and the signaling is received by the

second base station. A signal received from the BS is then and used to synchronize timing

between the mobile communications device and the second base station. The timing
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sai d second base station. For exanple, the nobile
communi cati ons devi ce nmay have been assigned by the
WG emeneebase station an identifier to be used PAT/US2004/034304

wi rel ess comruni cations with the second base station

over the second comuni catd3ens link. In some

enbodi nents, sone specific dedicated uplink segnents
synchi@hizAtion apsacib hethalytihva vaspeisting thedWms isfinbol teandmission timing

reserved for use b&étﬁg nmobi | e com*r&mtj cations q? gce b
based. gy tjel g1 Ve e Bk SIPPEHIOR §TORSEMS Falh SUSEPHl)8 to sub-step
1220.'Sﬂme§?15'-sfte?ef 220! he megmwn%ﬂbﬁs dSEBs Bp&thedt&Hseild ddicated

egnments are assigned by the base station on a segnent _
resoutry, & ggaeadsignad uplinlopowdsicoatrelcrgmente kot pesfesmdepdveae sontrol operation.

Step 1216 includes sub-steps 1218, 1220 and 1222. In
For el Bp e O PR R LA LU T S B0 AP Tdulovr control
or othdESHBRNE R i AP LHecified Powé’ﬂe@cﬂ_&d} g6 el el bk nichdlir@dby the second
control segnment, to performa timng control

base stativohThnbasgtstation sphseatdndy comayy povwerpHisstmenesigpys fethe mobile

conrE R BT 5E PRI AN BAAEL B b

Operdtiodp2bdeB@s fromlsab68iepad20yo Subestgreran2d Ihasiesep dR22nhe Aobile
signal received fromthe BS is then and used to _ ,
commyipfRatipohcricetip APHALen &3 st ¥ET AYBEICe OiFnisth OhPIGRInformation,
over tﬁg Yoo %Qx%ﬁ}uQ?caﬁgrfsolﬂﬂ( tRQtsl{%\s pLat és?eﬁr]isﬂ_x{?fwith the second base station.
rmngsynchroni zatl on operation normally 1 nvolves
User édth ust begprameniviisd 8singohe or mondediwiated uplink ngffivassenients may have
a signal received fromthe BS. iﬁ?erati on proceeds fro

been agsigned B thesegondpase padenio the mebily rompunicatipns deyce, ¢ he mobile
i en ' i Wer controlled

comm B G T 1A B AR LT URBRL SR 2 pOber
basedoondigrlls Semtsntew baseptatibowhich owemnuontatoiisepgataan A agliable

For xanple he nnghle conmuni cat i ons devi ce sends,
manngisoth e AR 13’%9‘&1‘5@?@8 PRSP Rer control or ot her

segnent, a signal at a specified power |level to be

recei ved and neasured by the second base station. The

bdsgure lais oflowchrseiPornf lap esernplaty peoihed ohaparatitgshmobile node to

. si gnal s t he nobil e.co ni.cation V] t ' . .
e R L
and aREMAM linRMaEth a SARBAADLABRIABO CERES sditl 6¢Boad Dink usipg hAdREoridaarrier, at
sub-step 1222. |In sub-step 1222, the nobile , . .
least the Aistiseetar beng diffisvant Eropsthe segoad secterorithesreand cygigy being different
ata e aq. ' - ' i LtdiEinter-
o B8 ) B i RAE 0 TR0 B P
sectorhdndoffb of & gbild nbdsehat aid camierused isdb¢ sanoaor different. The exemplary
comunj cat ed usi ng one or nore dedi cated uplin )
methqd A Ao D GHeHOE et PV BT 1BSFUREEIBYION ! & abiianode. The
0P b1 PihhRadtOIIMInGRD 03 @ PrdcRedstBdtep 1304.
exempﬁgfrrrr%@fafig?gg gmhﬁtgna%@ons evi ce, n\/\,'n?eitﬂch ha?s E;)eene ° P
In stepr1804,abis pbilé nbdegs sperated omiereive aninipg wemreaontsigrial ecr said first
based. on si %nal s fromthe new base station whi I%h can .
commuRTAYANE e Cilseis PAYh theNOgmALYNEIG N HERTBFCSH e pgned When
RE Mk cd1f OP&GasSERBeassBnSd @ | 304 tokiegur3oc 1 & itép 2306, the mobile
oPeraPl %wchglr t 1@%0 ofﬁgn exenpl a?%/ met hodegof oper atll) ng a
node imodpiekatechiodeakem transmission timing adjustment to adjust the timing of signals, e.g.,
symbols, transmitted by said mobile node over the first link. Then, in step 1308, the mobile
node is operated to signal an intent to handoff to the second link. For example, the mobile node
may send a handoff request signal over the first link to the first base station sector point of

attachment, and the handoff request may be forwarded to the second base station sector point of
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i npl enment a handoff between a first link wwth a first
base station sector and using a first carrier and a
w@eewmsneaeBs nk with a second base station sect or PCHEBINN4/034304
second link using a second carrier, at |east the first
sector being different fro¥rthe second sector or the
second carrier being different fromthe first carrier.
attachiemt,exteempthe, firstng seccadiblasy gzatimt feohrsmygy be diffeeeht fseators of the same
| : ' .nod.
base s(tqr,]{tg)rrl?aéfl%r%e}t{vg ol %E%tal%ﬁgt@:g g or&ﬁteﬁ%&g?@%&o?ffggg%gvp\@refgre}ned the
signaBrh8yTBé Sny vIEL BQQUIE‘EMrr@stﬁﬂdlﬁ% td e eritQEnﬂdﬁ'h{ e @Rkt sector to a module
Intra-sector inter-carrier handoffs of a nobile node.
correspnedlggeqm%spgonqlmahm imtheifirp seprontn pAgFht aase hedoptand second sector
are 333t Byl Be SAERISARRE 4B B RC Aol g Hh S0 sl SirBr

attachh@dnit Gflyigdht SHGQMHOQV&[ueﬁ&md réspoad by assighin g:ﬁim@ﬂﬁdlédtéd(resources to
as part of the normal timng control(grocess

the mpbl?ér mdmadmewywelmrmgom Klentifying thomoaéﬁlﬁﬂ? fediradecdiegaurces to

the moB@éT)u?&ee\Ra %%%st&ﬂ & §t§tﬁ) &) bite St ﬁ&cﬂrgﬁg@t anﬁnﬁ WiPAdsqink, the first
Rode" 1S ‘operat £ { Pahsm Ssi on

link. @ettsionPrdcetds fackh yeh I‘Bb& td step ih@l(bflnstegriallﬁ the rrg)b;le node is operated

e e
used W?{@h@gllé Rodd \9 C(ﬁﬁ}nhﬁlt:@mg dvRr hﬁ@g&fnfd cbﬁuﬁﬁﬁ'czftf%ﬁ@ Hﬁ'k

or exanp ["e node may send a handof
Dediqaegiuesturesss gmiyl mduéer etghanfidemsifier spacificaotshid skE¢onst sepag end said

station secto t of attachnent, a t he ..handof {. )
secondlgisees o PPhaPER ol RETRaL AN b AEHERAT Rk waffc
chann%!3 Sl oPenP %ﬁéra@&ﬁ%ﬂo@é‘é@l@?ﬂn steh1 €3 B dolveepl 1318t IRBEp 38 €D MEE mobile
base station sectors may be different sectors of t he
node gsaqperdmbte tenaEndto gaid ,ﬂrst@pmunmjtlyns llerla same embodiments, the mobile
noce PSS TES Pl Ph BB 5GBS PAEBaRRH T e vt e

statioh R&ctbi. Mf soma efibBdindnts, (R rhobikinode trivindis the ﬁmubmmunications link
corresponding to the second carrier in the fir

be ce?mg ©orsend pddiliensl sigaaling qwqétfﬁfrrgttcoammg%aél@ﬁahglé-c?B? mgpie node can
advant sg ngeé‘glgﬁast’% g flo % S}erﬁ{ilﬁl&glgﬁs ?tdaf aé({ngtg %tg}]et e g., just prior,

to utlgilﬁglthetdaﬁldﬁacﬂ‘ddi@cfafedr plink Ségraem, ¢.2spdedicdryd a;ﬂmkg)‘uweg control segment
sone dedi cated resources to the nobi Ee nod

d ..
or a degdiggtey upknk waldic channshsseaent: ,apsggrﬁ‘& hyHbe éecggg pgqr%:esaatlon sector to the
mob1%%'d9 abggraﬁgr? gfbrc&ﬁﬁ fidn 50F I?Pi;iol ste Pﬁ@, \h §tef) h@ 11 Ith&obile node is

ase station ector pOI nt tta hment and
operavddrte ltraasmit ianleast ohe of uses tlathiané a nop@mang oontpol @@ebls g, raqmwer
ste t308 to, step, 1310. Jn.stif t he nobi | e. nod crol 1
contpleTuk oAt o BLETIBBRIT AN EFOT 1 LGN Rarh LRrEggol signs

over éaiid‘éacbﬁﬁ %I%Ghi‘éﬁhdd@qmﬁatﬂhpsgs AoRE G §HhEEMPEARINGEPidt tB&ltering the
used by sai d nobile node when communi cating over the

transeission dint oghased oaisigme! feceiked foom thanewl BSesgeior peint phgitachment

ook 35S Bl A P RoB o 2] st

beingRRANESE tROSRIneDass S talloRITHY SincRrodRdiiGib@deerpiherkctors thus allowmg
traffic channel segnment. Operation proceeds from step

the moBil@neds temeainta@iEming syrghepnizasop as phandafhbetyepm sretqrs occurs; this
er t | Is
- t
allow? ﬁ‘%‘%ﬁ@%&ﬁ%@?‘%@s etpﬁgloﬂnoélll){ %&ul?&ﬁ%ﬂ i@t Eapﬁarld'of%pera ion to
be omitted in some embodiments minimizing the overhead control signaling involved in an

intra-cell handoff and providing for quicker intra-cell handoffs with shorter interruptions in

operation.
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node termnates the first conmunications |ink by

sending a termnation nessage to the first base
wer@soeassect or. | n sone enbodi nents, the nobiPeEr/usmet/034304

term nates the first comunications |ink be ceasing to

send additional signaling-%¥ver the first

communi cations |ink. The nobile node can

advant ageously termnate the first communications |ink

at a point in tine

7 S ybodieats, mtfgﬁctatemdclg{% aéﬁﬁﬂi W%%QO@&&}P@&{W@S gthe mobile
node gse g QeLEALE i Ll‘ﬂﬂl( 'r%ufé@é’\ﬁfr cS%JnﬁHaU@ﬁ@dﬂﬁﬁg #im@ interval extended from

i cated uplink traffic channel segment, assigned by
said poing irs 8me rwhepakemebidt icomingtes lS'(IJFi ftrsi cpnenum@tlloes hioklen a point in time

eeds fromste to ste
wher g epye FaRREs st A1 SRbert e B R B el mpbite node
avmdln%Gtﬁé ut sfhret E6MntlAicALSM ﬂas@ur’@@sﬂwhlbﬁbﬂﬁr &bile @bdes can access at the
signal, e. a power contr ol nal , over said second
same §OWrAS SRidaRG hbandﬁ dRripg Ihértlmeomﬁeé i @}’r\@ﬂlém&gl defliegted resources for
contr@crlﬁ fgg Itﬁ? Ie%\ég%tﬁéa&%b§§ﬁﬁ'?%e 191['53\1}’4?'(1)? 'h%ﬂfi?ijf' Péﬂ'atmn and not

uuhzﬁ]@@harwfh%amss e0bllisions bgweeas astrorsdtisg gnik diseagionad a smooth
fromthe new BS sector point of attachnment follow n
handaffand theessopiatd lpwfﬁmes%ndi TERRELIORGF SERBMBY 8¢ ay pided epdlfing in more

consi &Qﬂ aﬁg %Hﬂ:(?erft’ %?[?d(ﬁfsaﬁl (Bte %'6?31blE ¢ BdrddEdout <rbes LRe used.
sane base or synchroni zati on between
the sectors thus allomnng the nobile node to nalntain

timng synchronl zatjon.as a handoff between, sect or
odBgHE 14193 QO\&FW%@HBW@H{I& gn gmwmﬁw 8 Ogﬁf%@ a base

statloH 95 th Pl%?rg:‘n[ fshdofts B&We@ﬁ BhseGeltion RedeR ha R %E@e'e@ Barrierin a
e om In sone enbodiments ninimzing t
sectommebmuﬂlrtgmtdlfﬁresu miath phegtachmehtiadc¢ardanee iwithr tée owgthods of the

s R R B 8 e B OGS i it

camemc%\dée%pblsmffe%ﬁ fecBits E&A oRisle hdligferene pbints dfamdetithent. Operation
mbodi ments , the npobil e node uses dedicated air |ink

of thereecsmptawmeﬂmd statsrinatepd 0D and proeseds tastepsnitOtn1 406,ad 1408.
extended fromsaid point in tinme when the nobile
term nates said first conmmunications link to a point

| Mn blepB 40N 8hELAB S atBR stctortik aperhtet So parratel atdparivalicaligibtioadcast
second comuni cations |ink, said nobile node avoi ding

signalshe g heacen sgnalrseﬂucbbrﬁ»ﬁeiwtc%ua&hwwﬁwsnmgdﬁlaawéw to
dedlcarrgg blznlpn&gﬁﬁ%}us gmglﬁ? ﬁ?@tlﬁhgﬁﬁ{sé?% Jtécgﬁltﬂt lllflﬂ‘g ?er:]céor from which
meba@&hﬁgmﬁ®n@ﬁ&nmrces for control S|gnaI|ng, e.g., power
control, during this tine interval in the handoff
operation and not utilizing shared resources,
cqgl li.si o
o;ﬂl gﬂe r%gg? ﬁﬁﬁfﬁg%}?f‘ﬁ &aﬁ?%ﬁlgésc'giglg as%gglafsh%ggiti{}v%fek%te ace, €.g.,
sectoﬁﬂ&deiwe pretbnrta aond seftosteegisemepenaicanvuockeds fresudten 6ita step 1410. In
i stent and eff|C|en handoffs thap woul d be
step 1400BBS $F10F Rasrain S dplsriBed havd S ahobed of sieaal fice\ed, If the
received ARG sté&%é WwasUSHdnabif RequRE t8%AGIALEABY séBdMRd1Istrated in block
operating a base station sector to inplenment handoffs
1412 sbemepemativmsprosseds footes Btito dEthamereired seanakedsterat 406y asi ptiming

controal signal using a dedicated resource as illustrated in block 1426, then operation proceeds to
step 1428. In step 1428, the BS sector processes the received timing control information, e.g.,
establishing timing synchronization as part of handoff operations in establishing a new wireless

link. If the received signal of step 1406 was a power control signal using dedicated resources as
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sector corresponding to different points of attachnent
in accordance with the nethods of the present
WO poosntican. As can be appreci ated, control cireci/Us3000034304
nodul es associated with different carriers in a sector
or different sectors can oerate as different points
of attachnment. QOperation of the exenplary nethod
111ustmtear1m block 183@ phehdd raiod ppmec@etdsotdpol@ﬂeﬂmst&p,mﬁz 140BS sector

1408. In ste$ 1404, the se stﬁllon

fi %gxgt o eir Sontrol signalin
Pfoc%sﬁéﬂ‘&tpé’d“’—( 6oRyEN & QFEa‘éﬂ‘u‘o‘eiFéY? ofifc XFTYHNalc XSt gnaiing
as par? bERMdSf ofepeﬁmon?ﬁa&%hﬁlﬂgﬁh% wirdléhs inRANE &the &hB&@ents, the BS
having a fixed timng relationship to dedicated uplink
sectorcwidlmms pracespmd/it m)vm@dntrqﬂ sigaalsan siep A48 ifithe Bming ¢amtrohprocessing of

sect or fro the beacg [ e
step 15?% ﬁvai Bﬁ%ureil % 104 g?%}prewogspé Cg%?%%lgp eer%)erf})%a i thé feceived
signaSdfGRp! 18106 WAl usérSdad EdhBiesicated &ilﬁgldailcz&ecgresm&eéﬁ @fillustrated in block
recei ve antenna and sector receiver. (fer atio
e

1434, ghescensasion rupacsdeio SIPOB360 15 Hep 1436 8he B3 seqtaproaesees the user data
e t d
rccewela E oﬁglgéd?] fﬂ? z](g;% ciagag[ \vﬁxf'cp tog{e?]gg'g : {/Iggﬁ@%rﬁg?&lﬁlpms, the BS
sectorS\t/ﬂlhol@Qﬁe%eﬁdaﬁﬂﬁh@ﬂilﬁ inf eepl 8436 if mearrnmlge:bmﬁﬁ pare@dssmg of step
as illustrated in block 1412, then o er roc
1428 prgl/at wematmhmoqeﬁ%ns eteeR P L VR APdUe 33 o e’%ﬁ)a%PreVlously
succegﬁf\fd'l t troI signal using a dedicated resource as
ra e

|n bl ock 1426, then operation proceeds to
step 1428. In step 1428, the BS sector processes the

dt t.r.ol f ti e .
C BRI RGP AT i AR T RDPOR e B TSyt RIS
attacHOR&,ahd BRs bﬁbrﬁ%@l abldiSiNgtR IR Mah&bfeand Hiréds oFélfatiéri‘sG)ased on

received signal of step 1406 was a power contro
whethﬂr mandsxfhqu@d s ar thteresst or g énteas¢dll handpfrequepty If the request

was Sy G5F oS30t I, QPBLEHHEPLOEO0 AR IR 08t ot e
then dpefaoBld@Bdy t%Csféleeﬂ6 Rovibver, REMhE @¢diiefids ¥ Intgrasstirhandoff request then
control signalin part of handof f operations in

operatign atsiceessito gtea lﬁg&/ 1y srt@ EHS, the S secipr perb ob arshmentis operated to

forwag? Q'WE'F%SUCSS tO { C I'C gﬁ%ﬁfpﬁ$ ?({1 F{%? mO\rf]vagE% 0%% %?%ngﬁ acentgsector

withiRtheshiR W&&lmﬁry @ﬁmsp@ﬂl@l’td ah;ﬁﬂereﬂlt cane@atin phieesaimeussttpr. From step
successful ly perforned. | the recejived si

nal f .
1416,59psTALion PEOSHELS 1QSEP 1&89a1rb%?ﬁdﬁ%0e thedP BRStqrgs gwﬁ@gfwcewe
mfonﬁﬁ?&ulrr&ﬁ%h@ne% gjeé‘ {eﬁf"ﬁg %cét 1QBQﬁﬁng1égd40atém§burces €. é identifiers

peration proc S to step In step 1436, th
and/os dedlcu‘ted)mgmsdsr hzmeloffsmeratiana erge,(rkdlcetdtd uxphgk power control channel
forwardi ng the user t owar d Hother

scameb b fehtiS0i A SO 6k PGP ongr St L efparcgs of step

1420 ﬁ?&mh SndldieSUpBiRk %ﬁﬁﬁg bémfolﬂ 8hdrinBl d%gm‘éﬁﬂ@tduﬂhg BA @@&§§é1819 as the base
step 1428 "and/or power control "processing o

statloﬁﬂ&ZtomwahanglNcleBSam dothagmbodimeptsawne méng &ymsllnybmzed WIth respect to

one YRGS S50 S PO ELLO a7 B B 0o

pera@édtta%mmtdedtcla@d BesduiceSnfopaataiesh et the dge;samen@bnslned twieRess link to
handof f and direct operations base
the requestmg WT.

Returning to step 1418, in step 1418, the BS sector point of attachment is operated to
forward some information to the new requested BS sector point of attachment indicating a

handoff request. Operation proceeds from step 1418 to step 1424. In step 1424, the BS sector is
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whet her the hand-off request was an inter-cell o r an
intra-cell handoff request. If the request was an

w0 niosaexwsad | request, e.g., an intra-cell interPCEUEDING034304
or intra-cell inter-carrier handoff request,
t hheennoppeerraattii oporr#dnocceeeedt odossstteepplddll
66h; o;

operaewe@ @éfmisﬁfafs%dre |BShES AR DAYE BieSEEFE 1iaR ¥ ARBICIRI, detaited
heal al | nl nddoor f ef f ef qquueet shshtt eenn

infornugsivmaegadingith |theglpﬁﬁ|dpff sAbbe ceistebbrIwsen thedis)yIraauestpd|BS sagtor point
Lee t
of BRI AOE Dn RSO R RE B CEDUAE B PR g and e

existif@eptesishédwirblesslauest ed B S sector point o f
attachnent, e.g., an adjacent sector within the sane B
S or ci rcwtry corresponding to a different carrier in
t 8 15 §ED Phos, i OEh FUEP whithGela@RES AtdrQRIIMEREFEI el BS sector is
s?%%ﬁ%§gﬁi %g ste1 %ggg the B easec orrl S oper at ee
operated t6 esweiveaignals via its network interface. Operation proceeds from step 1408 to step

i nnfi N
141 I,B\éhggld O;Breﬁnggtaotr l1'Isf (I)prelrartg(f l())zg)sgcrlrgmhrght?’;e)en gfe Mal rrerc%e %8u Tfe tﬁg §1t gtnal

receivel §i Etelg '1111(‘58" ﬁdﬁlﬂohﬁm ihbicSMNENRARBE bGERRlAhe BEASESH P38,

urrcce .. , daeenpni tf pi eerrss and/ or
operadmupmaeeets tcs agpréMGS whg:re thami$odet top pﬁeqmmt@ht@ es@bljsh a secure BS-BS

i, S5 s Rl A STRLS P pered

dedic&te ‘f’és‘é@x‘c@ﬂ el £ SIQeHtIFRSs shdlordeBiRatkd 36prAaRSsurhtas luﬁIihlU fihing control
uplink timmng control channel segnents duri

channgbdeslicates] ssgments and pplijapevescanirelthanmed fimllgatg\ﬁ? segmengs during a
seci 2B 3Bub) B PRARITEN B 1 ER ANRERERS, e ecica

segmélt£6f st MA2anshiepdddicied plinkteffid ddantlsegieds sebd (mredlby the WT
s operated to convey dedi cated resource infor

after (ping anH@oper gl hashogpeptablished Fettens 1442 Hie Bga Sqoigy 1s also operated
I BS-
o s HEFRAE, B RO Mot Reat AR D b s 88 e e
BS lifkor ward some i nformation to the new requested B S
sector point of attachnment indicating a handoff
request. Operation proceeds fromstep 1418 to step
14Pthe rd v%ﬁ%’foﬁﬂgt‘fon ﬁﬁ?e I-31468 ?seﬁfd?ﬁlahoﬁ RS aahe dediBated resources,
estapl| h a secure § Once the secure link is
e.g., 1éeitt1iieks siiédat dediettail Is@mmsf t@rhcatsﬂd)hy thegWilfonbartde#l operation, then

o T R NS A S e ISR s e

receiv@di B lic e d BRoaRe intifisatsh ihfemBa6Kba he 6 ghdl les@BHsHeb &vireless link
exi sting established wireless link. Returning to step

to theTrd@@stinghWeli.ep 1408 which relates to inter-cel
handoffs, the BS sector is operated to receive signals
via its network interface. QOperation proceeds from
S tiefhol sk totedtherthd 48due dsbaitrdtimea-BF aridher célshandoff methods may,
operated based on the type of signal received. If th
and ins$ogpra¢MbBENIS @re), HseéitS%U@P&!e]é}’ i Kor expmpiea A7 SHra-Gedl *@é@?ﬁ@lethod of
v i ARALGR e BSEHEond o 8 SP5L 30 POALOBL BPmor s
beforé @ VB iraplehehtsa t&admﬂf éroBSerBSellito knotbyrarsatg aniner-ock dasdoff method
fromstep 1440 to }s]t_ep 14% . r} step 1442, the BS
of thegpuqnon; I B S Biteid apaotie b (gdning b Fansiitied upon entry
into uhéjﬁé% bdchdi'or u@iﬂg/aq{ewd&%é‘r@ﬁ Rt A g:%f" {Smakap aQﬁmHQ'aHJrﬁgtment in
m ng control “channel dedi cated segnents and up
respopﬂ:wera scmat reotivedhaverghe demlbmwtemmm of e Dﬂd]@()ramunlcatlons link.

However, when the inter-cell handoff occurs, the WT will normally perform a timing
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speci fied access slot by the WI for handof f
operations. In sone enbodi nents, the dedi cated
WG spreeisss of step 1442 incl ude dedi cated upl i nkCt/usdob4/a34304
channel segnents to be used by the W after timng and
power control has been estdblished. In step 1442, the
BS sector is also operated to signal infornmation
synchiratgpetioh pa@tibhase, aiubitiogite dymbslatansmission tirhiag Otdsed mBSle or more
over the secure BSBS link. If the received informaii
signall fecsi &g Oyalotée il TTOFR 8 FTABYTIGART 1nrhF BSW Cfil RIQY .t%gi"@a““mg Wer data in
rces, e.g., identifiers and/or dedicated segnents
theng\&eé g used by the WI for handof f operation, then
oper ations proceed fromstep 1411 to step 1446. In

1(31356(}1 S%B%S%gf%l%{flﬁnﬁ?% I%ﬁlﬁ(%ﬁglp&ec?ent%/tﬁogls%%d%?salgfe using the
meth&@taablap £ds W heli@estibi.nk to the requesting W It

shoul d 'be noted that the above described intra-cell
and |nter cell handoff methods may, and in sone

ﬁt%F gxaéléq t SIH §L§8}fer%§pqgrtyh g%}g 1ltlﬂhllu¥tlrw£ ﬂ%(‘il @gg Qﬂlobl e listens to

one fﬂeQuémp deid affa @, @B8vERAEQ, btytpeﬁﬁﬁmlng fan iAF Toorda¥ T), reCﬁ’ieed signals
or nore times before a W i i mpl enments a handof f fﬁg

from Biedimeedomaip tastiFrapensyidegaiih Meapwes BEIeneigyoasRen ABR signal

compﬁﬁengshlﬁlfth@yrg éngg d?llngl m%éﬁ%rg@tar gg%fr?fxeg%ggr%ﬁ% (r)gleratlon (e.g., the

per tohB €ignaens s, cand@letemsnhngpxasamewof:hafacme sighal dohgpooeth based on the

prior to making a ti ust nent i n _response. to
recei Gl mIong SHEBLABRrEdh AP 11 BErd YA GROTERg DGR Rt r i U locations of
beaco'hh@négltﬁe ﬁ%ﬂg&‘agéé&%lh&%ll}’s'e&& afdPURMRer NGB gt t&Q:ell ID, sector Id

Inter-ce occurs, the Wr wll normally
and/op earrhe]r freqencyyiof gsytrach stammaansmttcpratatansmltted the beacons. From the

sting.its nbol tran sjon timn based_on
energof Hitean SIeg LA RRB e el GUTE Fded Pepf sqpe RE niobil8Mer
deternlRO&HE rEfaﬁ Ve él?nél REeRENY &fa}ahouspbés@ IstakiBn tdaddisittetstwiiieh transmitted
user data in the new cell. Nunerous different system

beacoamgrta‘a;nd@fthe frequendy bansi @mvsﬁﬂlbdrﬁbe @pbll?)@@,(!ﬂ Birem B¢ Fedative energy
s_and appar at u

of the Ségnz{ii ﬁOIBH%neé'X I‘ﬁ%ﬁl dS fr S(’iﬁ e%CI\IM aElQlIthe?s aF&’ Various handoff

cnterfaﬁﬁfﬂ)hilﬂﬂl%’n ferdsn th d‘mhlel, ﬁldth(ﬂill&ﬁfétehmm@ a/hfeﬂﬁquhmff should be
band at a tinme, converts §e perform ng an

lmplemensmapdr iadbe Gasg oF p gersian fq ’é‘?ﬁl?rﬁ@mtal iadefihe Rey &a%fh?éatlon
attachme%ﬁ1 ﬁ?l%? %oggﬁ)%'n?mgqgﬁ’?rﬁé it P EofmNAiBY a BPacoRG{Enal wE%‘ﬁcelved to

s<in requency domal n gerier at
handdfhﬁb finsamen rhmzﬂetrrearaabmsr ofi saple s txamplafysystem, b beaqoarsi gnahcﬂ)mponent

nal energy); and detects the presen f beacon
s e GHEPSEb R O BB S8 S OTRES R CBS BRI YELIo HghEreee per tone

energg r%,c%gl InSohle boldﬂn%rné SRR {he BUh@ JWRF BRI @M tYmes the average per tone

nment, r om t | ocat1 ons of "beacon tones the
signahpddreveied emmpaeed suehlas d e 2eecendd/ the beanon ideteciiorf direshold is set at
or sligghetl'ygtie’lovs{;l 28 %lrrlles Itfll:f): de%&:ct:ed or aIn(tjlc1pated average per tone energy, e.g., at 15 times

the expected average per tone signal energy.

Once a system decides to implement a handoff various handoff methods of the invention
may be used. The handoff techniques described herein are not dependent on the particular
method of deciding when implement a handoff. However, diction of one or more beacon signals

is used in various handoff embodiments to determine timing and/or other information relating to
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and/or carrier frequency) of the base station
transmtter that transmtted the beacons. Fromthe
wenwsgy26ef beacon signal conponents, e.g., detBCL/Es2004/034304
beacon signal tones, the nobile then determ nes the
relative signal strengths-3f various base station
transmtters which transmtted beacon signals into the
the ndtwerdkLiptaclymérapdimhed. g gBE sedohyo whizhmobobike nodd seekiStonomplete a
| ati ve energy of the beacon signal conponents
halndquceived fromdifferent transnmtters, and various
handoff criteria information stored in the nobile, the
nobi | e det ermi nes whet her a handoff shoul d be
i r‘v‘gsmémmr@eﬂl andlintrarcellfhandeffchaye manysonsnansteps and features when

perto L Rk ST et O HSRER R P ne ST ot may
mvol'bsetﬂﬁﬁi'g s§h@rahizyvash dn@fR ipeees cdn@rohé’t@pk)\ﬁ/fuch @nayl bé I‘éq)llﬁﬁ:d to be
i mpl ement ati ons of such_an exenpl ary é%stem a beacon

perforsnegrbefore gripelnilernode & peaetadstp ér@nﬁa% HEET slata B &itnydecher voice data
to the nem'tw{e&wﬁ%?%ug%g{e&g YR b RinaHELAI ST AREa {MEindofs,
wher@mwanms&ﬂ)emmsaldnhe séuters agesynelirohiaad, tsé gioblle podeeran rely on

over a_time period such as 1 or 2 seconds, the ﬁg@gon
previgis}yeestablishadrimaing sy echranigationgyitiyan aqcpssioiy ip e ich'should

: AR NER tHARBR th bil

el B RS54 11 0 e D620 P10 e o
changeptie migndhesnek gyach@roebang yedevitide tieded. t o i npl enent

a handof f various handoff nethods of the invention may

be used. The handoff techni ques described herein are

n%orﬂ%ﬁﬁﬁ@ﬁgﬁorpﬁbrw&@tl{@@&m@ adlredMbNAR HRfuse@GipghoRtdboth intra-cell

when i mpl enent a handoff. However, diction of one or
and imereelldeadoflfs s gnell hirgs aﬁlﬁ@dlsﬁ of vwitindeireqeandpbands, the transmission

o e R SRR B -0 SR T L PR us e resvon
attacHincdht 013&0&%%1@umcét@ dihiafdirdo ﬂ’iétﬂdq@emnﬂfbek@ udsed in a neighboring
ete a handoff. While inter-cell and intra-cell

sectoly agigglf m@wn@s\/@taﬁmynt@@mﬁé@r the epromapgatieneipes dyfhedhus, a network
attac e(rgft gélngg?ﬂs?mﬁg lldr?o%g IW h g%a%&‘? S gHBQ %tpsmg.\tlt?}i)lrgn.ffrﬁauency

er Ce I NvVo
bandss YICHAEDifdte ﬁitérpfbtzﬂm/ of iriokessowoe hdstdnniineyedwhe ph)cmys of

be required to be perfarnmed before a | b|Ie r&gg@g
deterpining Wb@uwtt@f@lﬂ&*ﬁ@hﬂfwu%?ma@vawa@@ ks part of aJapdaff, a fixed

framliﬁglktg@cuﬁ‘@tlsausteﬁ £ ¥Re Eﬁ wﬂmfdﬁ“&%ﬁ fsu;%for@& b3 eREBRtwork attachment

because, ITn"the case of Intra-cell "handoffs,
pointWieaffic,taceess and othsr gipesefivegmsnts lwhich @e oseakto camenunicate specific types

synchroni zed, the nobil e node n previo .
of dagYRRT FaRRGEF 15 PR RyFRAAH B DS hledi N PARErrit BOER th fixed
omnﬁ@{l&hw BhddA€] £5hingWithEdiresS NOUA fbshie ke tHeQﬁﬁ@l’b’é%dh of a received

e given tlﬁlng synchronlzatlon in the cel even
beacanrsggnghistknewnthie cemahamigatisng ¢hanpad isiructofe, o gt,mpdrslot/beaconslot

sroeiGie B epueg e BNV rugh BmieE Eotom BB g Bprric channes,
etc) citBP Bhiud19dBriléH frém@®d beacon signal location in terms of frequency or the
frequency of beacons which recur in a known periodic manner due to the communications
channel structure. The communications channel framing structure defines, in some
embodiments, such things as hopping, control or traffic channel segment definitions which may
be prestored in the mobile and accessed based on information derived from a received beacon

signal. Thus, the transmission of beacon signals in a periodic predictable manner and use of a
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and inter-cell handoffs are such things as the use of
mul tiple frequency bands, the transm ssion of beacon
we@naés3by a network attachment point into theCT/US2004/034304
- frequency band used by the network attachnment point to
conmuni cate data and i nto-6he frequency band being
used in a neighboring sector, cell or network
fixed BbhAfR AN RPaRte] kREcthlReyENPaNBetstdre@ Bn@hissUsiated ddthEbeacon
Thus, a network attachment point transmtter wl| .
informasiamewhigh earebesuded to determring whirkl channel stragivgejippeing used, facilitates
e TR el belBet S i L B Enis AR AR @gpent will occur a
the nedeh&@watinicagsswosmt beforé eermotaleaichievendyattioh ming synchronization with
communi cations link as part of a handoff, a fixed
the nevy BEHVAEK AtAchiBeERtrROITtse-gs BHEhe Gaserdh @n inder-¢all handotfy
downl i nk supported by each network attachment point.
Traffic, access and other types of segnments which are
useith tegasburthminglémestpimi 6f lmndoffe froof thd aabilasgrempedtore, in various

speci fic purpaoses repeat in a, predictahl e known nner
embogiiigais, v S i G AIE AT i RFIDER (AR 6 12478 1 fhe use of
beacon s{hafs46 Betefifind wieh Y Hand P Gould6ccul. ™ | ocation of a

recei ved beacon signal 1s known, the comunications
channel structure, e. super sl ot/ beaconsl ot

g.,
structure of the frequen band in ich the . .
© T6 RS peatolany o EREDSHeBRr g sbopholle b a heasopuignal received
from Ble®an&SH dERinbidfitélcyerAifiel ohebr hidRevf 1he fleReian: te@aidlD, Sector ID
| ocation in terns of frequency or the frequency of )
and/obeardenisequenehused durthe dessiniinvistperkinoint of purahareng waichgransmitted
v o ERUTLERL SHEARATERPls ShrEL My gt eacon sina

and, S@MBorRAREMHMBNas onSthahnd] Rird@sredafmppomelativgnt different cell's and/or
traffic channel segment definitions which may be

sectorsy g fiHPieE FIFICIYTE o i commBIE B SRBHlB 8P Y fe network point of
i nf j [ r Y [
stactn T FCRIEREUNAS: [ RTORIAEE CElh SaE PSS sector, From the
deterpined ifaiah erucamaand arformisien abowfwheadhe bencum sigasli wasseceived, the
channel structure which can be stored and.assocﬂa#ed )
mobilgican dpfeaBigR teiTF HESTPBAIGHHE WiIHeHoguRtnicgioRs gk A besin
establ¥Hiftd the H%Qghm%n?éé@ﬂo% Enk. STREI MG Y88 be bR I {d@itesh to the time the
interpretation of resource assignnments and determ ni ng
detecteti bracnpagal was sceisedyiefiotmatidnl aboutcthe tiane ¢ drsligagad resource, e.g.,
,nthork access pﬁint b?for thg nmobi | e a hievef Sﬁﬂgol
partic [ AcRsSSSAEEIRALATY QEFBAT ICHRSHRECR DG 0LY AR MErT B¥fent
point, e.g., in the case of an inter-cell handoff.
Wth regard to the inplenentation of handoffs fromthe
nmihimany embedispants, theemobile noge icomenuaigatsdiiiserent tothgadoff to a new

handoff tri i ng ;nechani sm i Cri i . .
ne R PAEEL BgPRSRN: Okt e 078 SR BB fpions ok
to thetheEROHQkthc Rt Ipdin@GCal) basé BrasOBece SEpViag ¥s themastile node's current

enbodi nent s e nobi | e node uses a beacon_ signa

t . . . . .

point ognetmpddiattachment Sl warhemobiledn aprariiange pithdle apventien, ofil normally
si gnaloirts dl Ut togéerfol?x% f@nhgf?ﬂbggénc{iﬁ%a gi Mll VEr theeklsBhg Witeless

and/or carrier frequency us the ‘destinatrton
comniglicatibks Pek. MTheodurent Aavorkndttavineidt goirafismwardsttie handoff signal from
the mobile to the second network attachment point (handoff destination) and/or acts as a proxy
for the mobile node and exchanges handoff signals with the second network attachment point on
behalf of the mobile node. The destination network node assigns, e.g., dedicates, one or more

air link resources to the mobile node and communications information about the dedicated
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the detected beacon signal. The nobil e node can al so
determ ne fromthe detected beacon signal and, e.g.,
WG k@seekeaOMMTUNI cati ons channel structure i nforpeEl/USI004/034304

relating to different cell's and/or sectors, the

framing structure of the ®dmmrunications channels used

by the network point of attachnment to which the
resoufva(sdl af the in$ottile nbde eianid atrecht netwgrk painsefcatachroarge The dedicated

station tor. Fromthe deternlnegakram St.ruc

resouEeRH MK AR5 e N6 rPr BT ECHABINNEHE Pk jCHj chantel, e.g. o
portloﬁled?%h Vs EJg?néfﬁP kb be usITor LI Bhiifg ta'?@glhkdﬁ%ntsi)gnqr ‘E’iﬁ’mng control
exiti ng w rel ess communi cati ons
mgnabﬂldéblpowhr mglttoﬂ'l elgnévw derhasg steaen a;marl @frﬂdegrstreuqn mem@lon The
tion to the ne

d
cediciEd gt MaE e o A PN TEBE Lo e PR

comnun§t@ethg aﬁtﬂdhé RSP HEGRIK Poiflt of NALHKMEM| 8F., a6 ﬁﬁ%fatéﬁl@ﬂ[ﬂﬁﬁr,to be used
will occur at the destination network attachnent

when pgmmumqaﬁngghgn emblagigtwnergtion prd phelidratatgddentifier to be used when the
mobll§?1t0 ﬁ}:)rgrgt%,g ih A ﬁcfld s{i{ee nllghg rgsd&g&ggéoim:a}g?tglsr&%%&g@étp the mobile

node aVer&id Girichg wﬁeméurmahmem)nls link with thé Eunﬂﬁit\pnrrk of network
attachnment point, e.g., base station sector, serving
attachgrent. h@hmﬁbll*“e“?@d@f@“@@? reéwtdrBEﬁ Hhe ed‘f‘“‘r‘?étcﬁb\n?@mcau‘ms link before

establ?sths@ntpgﬁg\tv co ’1cahg§ Wﬁ/ltﬁ th. &t@&&%ﬁéﬂﬁ&lt 1}'5@1 is the

ron, W nor ne Si gna Its 1 ntent t per orm

destiratibmbfitt habdofs eTieh tirge at whxgh e linkeis térivenated sy bg based on the time of
Wi rel ess comrunjcatio s |II} % urre.nt Betvvo

a receryadReATRIY B SRsFiRA TS alfset FamdBe feceived Bracep siengha a

com alibnd @ gH@ﬁt &%@Pmoi?@st Warskg At diaaheRhds teeh Qbdithadenthe mobile

estinati and/or acts as a proxy for the nobile
node fuygperpmses @«cglatngag whthribkofidw setgiosk point ofattaplemensc dihg mobile node

et wor k h behal f th hi |
uss hELSAGLe Ml D TER DO S HEBb o PR e
netwd?RBofdk of RERhAkAt ihiaonieREMEEMahfertai@ (B S3tabldiea 8Gmunications
conmmuni cati ons i nformati on about the
link vdtithe acwdeesul rp@@(t of atta@hmn@t ridiek]desomeghing happep @nd the mobile node
rrent
s oYL a P A G BBy e B8 e gt

resouttie] thekndbaledaé feddriens embammhts veillgvait hdtetripoto pdrfoam the
access segnent, to be used for .g., sendin

a

registrasign gtifhathp @ﬁwgpiog]fq &F netwiogk ﬁtéace@ﬁptrl@pngsqogp@poggageg@gnalm 8.
power control signal to the base station as part of a
regi stration operation The dedi cated resources could
al\&piousn embaéinene winghe gerdeal ineehddidestribedeabs v butb,eitlummbr

when comrunicating with the n net k poi nt
variatigns dedgRdsidito be P@mcg]éﬁyé’f?"si”é{?%?qrd’étﬁ{ P31 a i S Spmlsgtions are

conteﬁ@ﬁﬁe& QTHAe 'pgﬁfr?t | itd}-@N HaRasH @ﬁlﬁo&ﬁneﬁp %frq;rﬂkqgscﬁ[’&s @smgned by

state i ler to be used when the nobile node
the naperkadoesssipoim thwhithshabandofiflie direstedutoc e gi, nfsesamdtbiagmstiatéon, includes

nicated to.the il.e node er t rrent
a ded{EpiPR ALES armtn el e of e Dot i A iar exgolacy
examgfétdf@ﬁé‘h M SASHIBBA thd RRbII®BétbE@niAGIBe UEfiftiBRbEEe aSsifned access
rops, the existing comruni cations |ink before

segmerg teagh orswmtgoners@tsm@dfawhﬁmmyt $yorfzol [timekit hgs been jgesigned to use for
reglstermé/\q %t tcﬁegec[ncai%ea on srl]gtnaY\QﬁcF 15116 1l§fo}rge?tlon returned over the existing

communications link via a first base station through which the mobile is coupled to the network
at the time the handoff is initiated. In such an exemplary embodiment, the mobile drops the first

link prior to the starting to transmit to the second base station using the assigned access segment.
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destination of the handoff. The tine at which the link
is termnated may be based on the tine of a received
whemsnse63s gnal and expected tine offset from tPer/US2004/034304
recei ved beacon signal to a conmmuni cati ons segnment or
set of tones in a segnent-6hi ch has been dedicated to
the nobil e node for purposes of registering with the
Usingnawvasseinea akceno segiment, tiad mabitmeentls ofther moisisignatsad¢hailsass station,
the resource that dedi cat ed by the new network . 1
e.g., raglﬁ%memwwommk%@%é@ggg EPRr) slgnalst FLFRPYBEAQ tyysignals sent on
ile] iR RArdoh 8ef3¥ond base station
e A I S
and nagestimofg aatiica phwenadjussmouts th spetshiimiie lsapiselrsignats. imsuch an
obile node_.i.s unable to conmpl ete the establishment. of
embodieEni D0 AT EERTHIRG HPSRRe A8 figb 00 e 2 RubEiEaatc resources
such 459N Y& @ifiet, MBAIIBRH kontRARarinIsMa CoMtitfueBh@Elini@stibRs Withlthe second
wait and attenpt to performthe registration with the
base stasionpbihay weie nestpreviRushy essignaenin asiongembadigentsg this g, the
ceciof Rl SemPR s B S RRALIT Bl b OSER Bho othr mobie are
not alidWeRne ack the abéesp adimentthar Wiis d&lidataliottkelmiobile hodeerIf asd of the
or intra-cell applications are contenplated.. ln gne
accespsngneatiSaot PYrcaisiu cind 3 RBERCE RS Ynkiiot egﬁ?llﬂhﬁa pvith the second
u . .
base R HETOREHoA0 Bt oo VBE (HGEER SOty signal
compétirt fiod Fesouted inctRs sandimehcatied nabiles enteatha tsystemarould register
) uEI ink of the second basqf %hati n..In. particul ar
witholiahraafy of REYIUS! Yot 10sRfeh deHCalshisgISHaMD RN ihi | e
determi nes the definition of the assigned access
segnent e.g., on what tone sets and at what OFDM
s \Pwbel exempiary inthaslldeedoff smbodiewtntsovillgwwf lpy discussed. In some intra-
rrﬁg)isfteri 19, fromthe detected heacon. §i nal antd th
cell b6t SrRRTCRepte: f Bl SoePT e el rad PRSI R Pt
embollinf¥hts kit Qirdehf $id RASRRbAL dc0ss i /g 19datedn tiesafidellend are
I's coupled to the network at the tine the handoff is
synchireriizddain spimbphtiningtand ronsicantly, srxyiee fisaeingnIn sucha hapdeff e

fi Link, pri - h ' it
embef 85 DB St bRl HEip e SR PhlR G oL BB ding
contr§§@ABRhedRith edai®tos bamn@n liak GEHSthe eghBslttiming ©f dwiunent network

~ sends one or nore signals to the base station, e.g., .
point pé gitashment, 618, spoeringemecs theantia-sell handoficeraactimgnts, @ dedicated
i Ln.r ' .
e e BRI L8 AL BE A o s
dedicatededeks sdggieat, ON idemifitefos ewonlknaaensdiedtingrwidnthemakeastwork
ti m ng, and/ or power agj ustrments in resgdonse 0 the

attachupant peint.<ledicated control chetnelseemeptde bemped @ eﬁffaml tigping gd/or power

' ' i | . 98borheIbE fhfintra-cell handoff
cons SR B0: ARGRSA MSTERLLS RN, Rl it anc
embodimmnts) thecthabiteedees ot lavettd emsntbanyuavicesst fiming aeintrol artdéor power

second. base station if they were .not previ o
contrg ST aFHo e oS SesoB A et Sidh s & AEahe siggaling steps of
this t>gg%4h&a£&ﬂd BEGH $15the RASES T aniiSte At S HRRASFENGI A tRa3RShandoff is an
ccess segnment which and ot her nobile are not all owed

intra-tal] hmdoffhm rmanyessbakmentntmessages ielatingel@i thahangloffore fpsalized between

the neqevglrkl a%ta@gr%gﬁt plofint§J %v?thf)nf the lel and there is no need to use a backhaul link

between cells to complete the handoff. In some intra-cell handoff’s, the mobile drops the current
communications link and within a very short period of time, e.g., less than the time to complete

an inter-cell handoff, and in some cases in less than 5 milli-seconds, starts to use the assigned
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access segnent is not successful, and a comuni cations
link is not established with the second base station,
Wo b@sioetssd e node attenpts to register again throDgk2004/034304
contention based signal conpeting for resources in the
sane manner that nobiles &dtering the system would
regi ster without the benefit of previously allocated
dedicsted tlemheldres @@t tdedichea by elsonave estwoBopenecfatatiangnt and may, in fact,

intra-cell handoff enbo nts w| | m1be di scu ?
start traRsPHRE P fj&@é‘llrpoﬁélﬁﬁ'@a’faﬁi‘rﬁo% ‘P‘r’é‘i‘ﬁ‘g agng o wait 10 irst receive a
tmnné Mbr }zogv‘véetr%[)nﬂr&t aF@vér I B6mi thE REw GBWIrR 'bomt of attachment.

ntra- t or errb Iments, the current and new network
access points are Iocated in the sane cell and are

B L0y« SN oD taBr S PR AR G, S access
segméi‘fts Inheﬁl Lﬁfl’lﬂﬂ Qhd dbWAII P& anBeliif a6ORdHNES Withe8meentbod et of the

he timng control performed with regard to the
preseniunvmmnnl Mikilewict ¢ss tahé traffieregmentsiarephevntan sepasae spgments in terms of

time ]Pﬁé\/\??]‘wlﬁ&dg%ﬂ é) ﬁ 3?{5 %ﬁguﬁggn% o}%Prgagt{:cSi that ﬁ}g argwsls Qn(?j ﬁgﬁlcosfegments

couldRIRBlcERned \Bf% dffednbietd ﬁ&om\ﬁuﬁﬁg Wer daneqeeisd opdimet That is,
i ncl ude dedi cated resources such as dedi cated access

whﬂegégm Ard trafficisagrments may bedime ultipiaad sbihmsaalipkdynemuHiplexing is
t. nt point, dedicated control
not necﬁ saH[éW Qﬂéép{okth% lw‘%ggﬁsed to perf ormtimng and/or
power control comuni cations with the new network

access point. In sone o ntra-ce |
e B 08 el ROBTICR! MBS roPIAG e PRk fi andporizontal

axis 1%99 ?%pﬁesehﬁ {‘ﬁﬁec Eﬁ&l{ Qﬁal?&q{sﬂfn cHQH\@(IerEQzﬂta&i%l 1592 9&bsehf a tone,
e second i1 nk and skips sonme or al
whlle@fach breals dlgnsa?d»n mfghs heppzonod] akisilsO4 yqpeesmtatan WHPM syobot transmission

f t t hat
imervih O 11T LS PO U8 YIRS BIET VI Fthg > LUt RS the
down“ﬁ§ SRARS. 'laabhge b&i&d"@dll‘?@fhﬁ%ﬁteﬁﬁﬁ tHeQio 178CcHAAhEER Beacon

the network attachment points within the cell and
slots 1§ 5414 Qoc newdra bﬁag@emanaéankthabcacpn slotare wrapsmisted psknown fixed

ol e ROBEL el RCPL i SO A4, FoL AL g o

signalMrif3dittd M&Iot 1SAD K1l B&dulr @(ﬁx@ﬁ ntiinB®y; of@yhbol fr@&smisdh@ntime periods
the tine to conplete an inter-cell handoff, and in

from therseartefatplink actessglot K45 i | 1 - seconds, starts to use
t he assi gneddedi cat ed channel resources dedicated by
t he new network point of attachnment and may, in fact,
stiaktditibRasheatén slgtsubedowhdink iatlndsst actesssihtsat fel4y 1544 g/h;ch can be
wi t hout having to wait to fiyst receiv

s FyiapOBALRE S SsigRmcdgent § e W T Fite Chpre| ignals andior
WT ﬂ%%g%nﬁoﬁ gllgr Rhis @F ofd 6%9{@%#&3 't&Hﬁﬁalsl% d. 3te§n1ﬂﬁl§%é1@ng to establish

ating an exenpl ary enbodi ment whi ch uses
a conanwdsaioas nke nith thmneiwoﬂpzhttankmamtd)oatttvmth whkich lwahinle ind gownlink

an with so enbodi nents of the present
Cha“‘le%v]e{\lg bﬁ‘ﬁz%??s@mﬁ@ ess and traffic segnents are shown
as separate segnments in terns of time in the downlink

in Fig. 15, it should be appreciated that the access
ar{dbltnkablﬁqsarsdgxm‘rﬂrgi have been grouped into four exemplary sets of tones (1% set

of tones 1506, 27 get of tones 1508, 3" set of tones 1510, 4" set of tones 1512). Downlink tones
are not shown but may also be grouped into sets for use by different wireless terminals. In the
uplink channel 1513 OFDM symbol transmission time intervals are grouped into exemplary

intervals, e.g., slots, including access interval 1514, traffic interval 1516, traffic interval 1518,
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could be inplenented using different sets of tones
during the sane period of tine. That is, while access
wepeshewBs i ¢ segnments may be tine mnultipl exed POT/UB®04/034304

downlink, time nmultiplexing is not necessarily
required for the inventiorf4-Drawi ng 1500 includes a
vertical axis 1502 representing uplink tones and a

and tiafic in@ptadll SBK i Bhel&Qderice pf ananils igpehis@er thae As Hl’tﬂtrhted with access
di vision of the vertical axis 1502 regyesents a

intervgh}J14 > &t i8traval 1l @i $1GA Prvehb Ifo Mabymptarvallps fegzwl" have a
- : t [ t al . Row
know&@%ﬁ%gég‘%@gggﬁggwéﬁ%éﬁé u1|gltt|rl nk c lglsri}tncg nid] 1??33/} ow 1543
corresponds to the downlink channel. Beacons are

eriodically transmited in the down |ink channe
D EhicR a6 s iyl WA Pan U ASCE SOt S SBGTifign with a BS
sector e?tat:lhrﬁerﬁ?ﬁﬁﬁ Rstabidh$n g fovh WABRE hihledTwh t}?@@‘&ﬂ acfde%(ﬁﬂzgments are

fsets omthe access slots 1514, 141 in the
showmipboniehtichbasaé hcceFosegeratsping dedicated agiesIegIsatsc GAntention access

Segm‘?s{{ﬁ 3‘2@?2 Eﬁrseasn@ ﬁ?fe‘PP%Fm% é‘fjégg%ceyﬁ\gellnperﬁggg“’fcrog f ﬁn access

segmét 2r 1520 1usdsni"f 8¢ oREHES $568 Alrinkakdess idtérvaldIb1ut aediédred access segment
beacon slots the downlink includes access slots 154

1 1526 Baey 3" wist eftonen1 DO dvsiag apesss terlnisd 4t qiqﬁigcaﬁeéigacg%ﬁsaﬁgrawt 21528
uses lf’;ﬁsgp Qi osgégf?;l\%tedrungg Q?(I:eif ngEvgll @IE gSlﬁﬁ%hSloéon%ngiBﬂlaécess segment 1

1522"\Wsésel*agbof ©hes I5U6Siurifg gccesi entem/ana|5$4 Secﬁkd:mg)nta@cess segment 2 1524

establish a_communications link with the netwo , rd
uses Zt seiOhRaas 1Y during acresipnteryalin 1tn dedinfed acases frﬂgmem 1 1526" uses 3

| . th

set o S e e e e Py 28 s 4" s of
tonesQ512 dinérgy 4cbeds inetvablStddnes 1506, 2nd set of tones

1508, 3rd set of tones 1510, 4th set of tones 1512).

Downl i nk tones are not shown but may al so be grouped

| fin %%ttﬂkfflg ntéﬁ@l @Xl@j'lfol@rﬁQb 1416€1688, 120N that Sre seBments

the u annel ymbol’ ‘transm $sion tin®
mcludmg eplidd tsaféic ehgm@ljmmentstlo “éu@fwrrarcyn pemdeysemdiata tasthg base station
i ncl udi. ng acc %lnte 1514, traffic

sectog %Péﬁ%‘rt i gia &Fﬁ?tlaﬁés F‘ﬁf”é‘}eif ifk18 and traffic

interval 1520. The sequence of intervals repeats over

time as illustrated with access interval 1514

t Aaséne exampanyAystensvhen aragxemplariVEF yain ansegess state of operatlon an

N

timing @4nirol @hibhﬁﬂlo’iln ARy 6E5Evdr BbetiolahfoViistianana uggstatioasignal sent in the
segnents, e.g., for registration with a BS sector

uplinlg max bR weest fop &mﬁng é@tt% B P@vea cRBiFPhAURYses While fdicatifg an intent
e ti

to regas\fé)r sl“hgg & mﬁ? pi d ?gxﬁ% dpsacc s&ggg%g'n {Xil'%nﬁﬂ@ﬁ?, different

signals@ah Bahssmrfoaems?anaegnmsmaﬁ df5Paceesopesitios ehe WT sendethe BS

1506 during access interval 1514; tention access
some el HENS SHIgEAn fSees® S IB{ToBt W HBHAL LAt prigorms

meas@ERRRS. TRE VY Hill hed 4 deHEfb £ bR RGCHRSSsISC ¥R FAhsmission of the uplink
signal assuming it was assigned a dedicated segment for this purpose. The uplink signal may be,
e.g., a signal that is transmitted at a predetermined WT power level that is transmitted, e.g., at a
predetermined time within the access segment with respect to the WTs current timing settings.
The base station receives the uplink signal, performs measurements, and sends back to the

wireless terminal a signal or signals, e.g., timing and/or power control signals, on a downlink
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1 1526 uses 3rd set of tones 1510 during access
interval 1514; dedicated access segnment 2 1528 uses
wdbdseete3df tones 1512 during access interval BELAS2004/034304
Simlarly, contention access segnent 1 1522' uses 1st
set of tones 1506 during ®Scess interval 1514';
contention access segnent 2 1524' uses 2nd set of
channtepibgﬁleﬂlﬁ&&egﬂléhﬂ@ge glg:d@ﬁrslmldﬁegm\taﬂs il b tdrrespdading dbwdlink access slot

ess segnent 1 1526' uses 3rd set of tone 151
1546 au}ﬁ%g lacidduionito fignngnd{ay ppwer genirql steaa Sa@e ilssmgé@wsﬁe*
acknofddilbny Uﬁ@‘h‘ﬂlwsﬁ%{%ﬁ ARER, ARV Pl i CTa e
adjusthied@, antiThf thenkbdBuplirkSegials inhlgdmgalsa @@gmamlﬂcg:ated uplink traffic

i ncl udi ng upli ktraffl nts in which W's
Channél;??g%ﬂﬁ’ Ergeltra Sﬁg?‘sntﬁﬁéf‘gjgig ﬁ sect or

attachnment point via the establi shed wireless link. In
sone exenplary systens, when an exenplary W is in an
adt es®rdinat withfsomp @H@Dd@mﬁntmf tb@ U@QBtI%QﬁéﬁlpatﬁéﬁlCQ?éS segment, €.g.,

s L AP 34 A0S R AL g

hand(ﬁf‘ dfiRd asBiRWBlenCiafrination f @E HE&b&th ad&eﬁmgﬁkﬁa& cofiveyed to the WT
ignal sent in the uplink may be used for timng

via thccnmIﬁIWImi@ﬁd)mkpower control purposes while indicating
an intent to register. Thus, a single uplink signal
can serve nultiple purposes. Alternatively, different
Silfgenesalcthe ube olideiitatedracedss Bedmiems indand &8 openatlonmf probides a more
access operation the WI. sends .t he BS sone  upl.i

efficient fandof{isBenglisrolastiessdicatsratt I TEAUREES @pSig ‘B%@%exmng

conmﬁfélg’;ah%] fgrﬂ{;n%r tHin g‘? H'Pr 1ot ?amé@?o% MohdcaltSorAl transmitted over

cont en or transm ssion of
the aif Iigo uﬁlfrdqhemygmﬂ ueaishwma VT maypschsls ilgpn tiched ostebeiveeen dlbk

i ST L T s PSR S T e P i, o e

hand ¥ sIRQUE rate @€ ko thBRbe b 44REHRED 4ckEG sefméht-as @Pp@sed to the usual
predetermned tine within the access segnen

contengéerpbastd {allishen Mmse)chase megrnénty, ﬁgdlgecltmm@gon Theoneaeperations such
stati.on reci Xes t he uE i nk s ! “ a ()forns
as some HE{RGRNOL adigsimentsng HH?H“ 'F @ 8l ess termna

a signal or signals, e.g., timng and/ or power cont r ol
signal s, on a downlinkchannel segnment or Sﬁ
e The,cotlentivn arcesSSgEmANtS, &.8), SOTERNOB SPRIARNL Al 8wlﬂ qSﬁ%by a WT

wh1clé Cegll%t Sllg%té\ﬂ%i“gn g O?S:{- 50?1§heq \l‘/ﬂel@gsq @Sg :%ﬂtaQNtI" \@1&9 has just powered

on, toa@glrg&wkvtatelgamkecﬁfr attb@mmit ipoint iiedéssdbliah b Grireddsg tiak. IrTvene
W perforns a ded adj ustnments and can

embogignenty i 3 madgffé‘wéﬂ SRR ﬁ%dlia?é@} AEETLCBR ?@c@&é&eﬂ seeks to
reglstggusj. rre%? 5@%{11(9% b%ge%g&@%sgég@ﬂ&?t s E)f g%née(:ﬁrtf Lafg!é&sw segments may result

ina cslmﬁme)niﬁomdmmT aéekinpetoientablith owjreksdiuk, cesubithgdo @@ sigsuccessful
segnent , dedi cat ed access,segnent 1 1 qugjs d

regiSIES AMGHEINPL oY BE 8 COTERIH bHard AT PeREn Y Big W1 gergtes an

transxjﬂﬁg‘ gl?qu)lmk-r{;gna@ﬁ?ﬂhg BEERE w0k Qﬂct&'hﬁﬁzht l%lnprvhkﬂ% desdiednRdsured, and

access se I s conveyed to the
used by the BS to ca]culate WT timing control and power control adjustment information which

is sent to the WT via downlink segments. Thus, when the contention based access operation is

performed, timing control is normally performed prior to the WT sending user data in the uplink.
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via the current wireless link. In general, the use of

dedi cat ed access segnents in handoff operations
w@e@siocsss a nore efficient handoff. Benefits oPCTIEBI094/034304

dedi cated air link resources assigned via an exiting

communi cations |ink and ti6fng i nfornmation obtai ned

froma broadcast signal transmtted over the air into

t e sdrheeuses) Gyhehauhd hasddf feyjuéd és Afintrawyll hawdoftheqles s.g., inter-
time | ost between the term nation of the origina

SeCtoR AT B SEQTT IHIRT-RHEICT, RS WG ISH FIEARSRRL 15106 d56csifgment are not used for

orin LTS5 AT ASEB T S el

Assurhhng thigtuled sec@nd avttinting bﬁmbcbnéz:adlahditheoWTphasm@n aus[g‘@d via the

T G AT TGN N——_—

data anBlok 8P L%nzh@ﬁﬂlﬂfe fhew HRBY &R AHEHI R pSIHE G/ﬁﬁ:h%@ﬁgﬁm the necessary
e.g., contention segnent 1 1522', Is used by a

resoumhs vithdadmvingtto inst perfoiny rergaamuam teging l@pntscﬁémdmr pewesgontrol via

v s R g RS LI R 3B RS embodimens,

tlmln% §¥rRREdn$Aation Y4 m@inessed| dofiss sédﬂor§ ofE c@ﬂbOdl ments, if a
andoff fails while using a dedicated access segnent,

the WI' then seeks to register using a contention based

“SEGH 1 A BRSSP AR AT S0 g

exempﬁm&éllls $éelial ws(m L&53 1604 kell BES0bY, et detl 1ﬂt|hcated by a solid line circle.
unsuccessf ul istration attenpt. Wen using

Each geJh(16A2i K194b repEeseBls tReyivalses COtVﬁ@gwrre@éwe% base stasigp (1608,
t i t
1610,p1[)6?2ff5'\%§1t|§% ANnYe Yebdkorhonal ng%@z, 1%34,%?@5%%@?%&}?%@%%&1 (1602,

receil ved, asured,
1604 tl@OG)iiscsubcat/fele&Y\lﬁltb threengeconr Bl amh@. Polldr160@nnalades sector A 1614,

o TR o ks B ot
C 162%¢ Q?e?ﬁ Py 1ﬂff'llu8& StoP &' f@%'@:@tox‘tﬂ ARIafPREIRIC 1680. Carrier 1) is

nor nma per orme prior to the WI sendi ng user data
indicited bhe dulméd Iive. dsrshgwmen bgsmw?@h eardet has ndrrdtetdibyrasdnislash line as

is an i cel.l and i nt.ersect r
showp it aendklod; Sfiprss Fapiepig ST ATRRL e B oG IGREY g ach
carriek freb fcREL B5 8, i§ QSTBRAtedaith HPLSNESAbdnAvidth Bt ifert @ tHed MHz

operatlons and/or reglstratlon via an access segnent

availableytobed BSKiip fhecbxemplareembodigenipadthe W segmen(s aregran-qyeglapping.
The rfuh us g%ag?( :choq gh&i(o%ﬁdg% K 9 d%shg%%gq§§n£&%oe af ﬁ’)'eq{lﬁgmgfé% gower

resources re

assocHERw s Ble cdaicrin he\Mvemaactoe JinFipr B6) shidrd isi afgequerey stasefactor of 1,
and/or other signals to the new network attachnment

i.e., theotame sghelclieaisarighis gsedia cagl testonapd ine¥icells wi t hout
having to first performregistration, timng control
and/ or power control via the air Ii nk with the new
Pah Rhchodf tht thaed wetle (160201604, 36D st bhse Sziti’m:le sedtor A dragsmitter uses

enbodinents timn nchronlzat ai ned
carries gregaancy &by & 43\t aghlcgéi qnterpaleg’la}ee OI@HOIWICE vel, fespectiyely, for

comn nc{mgl ng d'o%xln?iﬁﬁ HQ BT GREbPARANAY S8Hs 1868 the base station (1608,
1610, 1612) to w1reless termmals In each cell (1602, 1604, 1606), the base station sector B
transmitter uses carrier frequency (f2 , f3, f1) at a (high, intermediate, low) power level,
respectively, communications, e.g., downlink traffic and control channel signals, from the base
station (1008, 1010, 1012) to wireless terminals; the base station sector C transmitter uses carrier

frequency (f3 fi, f2) at a (high, intermediate, low) power level, respectively, for communications,



10

15

20

25

30

exenplary cells (cell 1 1602, cell 2 1604, cell 3

1606), each cell indicated by a solid line circle.
weamb/oewBs (1602, 1604, 1606) represents the WECPUSES4/034304

coverage area for a base station (1608, 1610, 1612)

| ocated at the center of idye cell (1602, 1604, 1606),

respectively. Each cell (1602, 1604, 1606) is

e AT o P S1005, s 08 g

wirelek JeBmiradd. | Th2 ﬂ)HGngnmlta.ld)ﬁss sedito des%n]beﬂ& basestation Bansrnitter power
1622, gg @e%%or C 16 Cell. 3 1606 |n Iudes g
levelsyp SEST8dEO0 I TepSe, O FASRERERIUEIE (e et refieh porer
carriet/MLRRLRE P& cAReAsly hbRer &fri F‘C(Y.‘Ell fé?eljeﬁ&erﬂﬁnﬁe@ 32etor reference
carrier T2 1s indicated by a /dash |ine as shown in
numbble gm’ime]rsf}xﬂence anmber fof Bi ghspomd cammé@tc thye aefdeenhe himberder
uenc

h
interrpogi e PRI 4 b e s SRTDeEion Y AP Res it Syfem 1600
mcludeBe(cén VHecay al, Fahles: @@@23|1653/V11638ﬁlb430/$6£2‘)p|(@511>’1 sector B,

nmbod |nent and the BWsegnents are non-overl a

fz/f3/f'l)l’(é6(i)%dﬁll@ R4 G664 el 1. hoton Gl Tor |0 HOO, 1S 652/1654);
t t
(el 4 Je A TR o o, (TR oo  GRFB A0, 1622,

1662/2664/ 86863\e¥l1 lzaua@r tacjvmz)qiam 16243 166$/me7(ywrms(eeu ef sector A,
uencies i s in each s or and

f
f1/f2/f1;)|[(? H636, LoAd/ 15%‘?/&@73%(0?3 3¢ gegm B, iﬁf}éfl) (1@@{5)162§ h],§80/ 1682/1684);
t uses carrier
(cell #)?é&%i(?] 21;&'??2?(1%%? ’2%310A 68;6?@@{ o8] i nternmedi ate, | ow)
power | evel, respectlvely, for connunicatlons e.g.,
downl i nk trafflc and contr channel signals, m t he
A R S e S T SRR T
syste dnd 46 e cend A2 pgp M a0 BRIyl 0P BB 5 Whgre o
deplof/inent prgram(lhas @hen tompleteddndioeyherow)e goviee proyidsi has a larger

res ecti nlc i ons 0 ffic
customgaR B L ASRAES e gheangasiy st SRBan i on
(1008, 1010, 1012) to wireless term nals; the base

station sector Ctransmtter uses carrier frequency.
( f¥8hifle theftiprpe aamgrs(am gmsnumcbat@ﬁﬁq:rgnt@owqg\}gvebdﬁmb P, in each sector.

In va?cee%f%%r}bgﬁgﬁ%%%%lﬁ{e 18¥'ﬁe<ﬁ§ E]en%t?ong 1n Ib%?wée%qﬁe ik vﬁe‘%\i\gueisn[kl, P, P;,

that iStsRl iPPachk688s. h@he sudbdmdodiMeitd ;& PSS Pt #rdiith 8dcsor ahtighe ratio of
follomﬁnﬁ notation is used to describe the base
B

P, to By and; Ryrfo Ps riberpameregpisiass of g seaior. lURNk Gamsiers oy \heapsociated with
arrier frequencies: (cell, sector,
ezmh%ﬁﬁggg&'nﬁ@(%%ﬁ?lgerllntermsdlate power carrlerllow
power carrier): (cell reference nunber, sector
reference nunber, arc |line reference nun?er for

pdwer-celhiRtPEsgCEr cand REa P i BISE GG RiEIdofIgyin a0Cordartbe with the
t e nunber
metndiof ETHEAEIRENn A b Wit e oasiohPof FRSIIEC DT T
sect or A fl/f2/f3) (1602, 1614, 1638/1640/1642);
( secto [ f3/f
| R malginsrizgan o &b e o stabit BrOE 16. 3761 sarsgr ndgespor has
assocflaﬁeh&wt};fi%% Lo ard fediles (a€tdn bé usé@as Phetfvork attachment point by a
[f2/13): (1604, 1620, 1656/ 1658/ 1660); (cell 2,
moblbm@ﬁgr SBitcliing b@/wfem) c@g@mltmgg zell results in switching between network

attachment points and thus a handoff between network attachment points within the cell. In the

case of sectors which support multiple carriers this may involve a handoff from a network
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1662/ 1664/ 1666); (cell 2, sector C, f3/fi/f2):(1604,
1624, 1668/ 1670/1672); (cell 3, sector A,
wo 2005865633 : (1606, 1626, 1674/ 1676/ 1678); (cel | PGI/US2004/034304

sector B, f2/f3/fi): (1606, 1628, 1680/1682/1684);

(cell 3, sector C, f3/fi/f8: (1606, 1630,

1686/ 1688/ 1690). Figure 16 represents the sane |evel
attach@ient p&ifUG Y p SliBetot i vugindertto aaetwsrk attachnadnt oy stressponding to

and rmay represent a systemin an advanced | evel of
a secqpdpliff Bk earrigr, gvithiRyhg Samg et oyment  progr am has been

conpl eted and/ or where the service provider has a

| arger custonmer base with high demands whi ch can

j . il7yilsmates a tdepstatyonesector V@l withnewd exerhplatyhmegwork attachment

. carri afe transmtte t different wer |.evels P
poines T, BAG7 FiCo oreond i OrBlont e £ neba nes FEDt A caseof
some kfmbBdiitehRb iR Pigl 96 8XUnfhIDaviesutidrvoul diRRide AMYRE nb@doek Sttachment
Pi, P2 P3 that i's used in each sector. In one such
point ereidolds.remt the sect@i2l 70 1pgouldhinsuslh adbied petwarlg attashmegt paniof
Pi_ to P2 and P2, t0 P3 s t S r I :
correspapd e 16 iere At Yob s R ERREC Tl PR mpauie n
additibi € SeMRmeRMkpERIhb®RIS&. 180N] EI07GRbWN in Figel7.sect or, and
intra-sector inter-carrier handoffs, in accordance
with the nethods of the present invention may occur
Wi [ QU 1 1 [0 - af
50 G BTy R0 o Bk B0 i@l Daachmens
pointNa% a a8RERH adm@ctdr, o the netveorkiito which thebask emtibh arnclading betor 1701
_ used as a network, attachnent point by a réDEI l e nor(le.
is couplgid; Khityshostnaseiingdp Riserier. Wi 2RibR 2BPIEEIRICdBYPEFYOTR jtachment
pointi?ﬂd&%??@ﬁco@% W G aiHRT MR Sée S bRAHRTBRE cPR bPirSselides (‘Sfpi-ihgel%nt cells

between network attachnment points wthin
rathercthd in thersdder of alsesanfe @ c Facls ofvhi ahtveuk pachment pipisel 801, 1807

carriers this i nvo handoff from a
uses 00T KRE R RKBR bt 2ot SERabenipE Bebdip, Neovork atachment
point &duleSf 180 iAcBENPSikt BSLARKAREE 1T02nDh fi6@ BLRRON RDel 0703 and a
a second, different carrier, within the sane sect

or.
first cBingol radulé 1 UK} whick arecoupled tegesher biy adwest dhe cqmrolypadyle 1713 causes

oo eSSBS RS REL LS OG0 . n e

mannbE&REEBMVBoYe, ahb itBRCE 3 th QhersRiPork nactn®®IN psinds totcberdinate
Fig. 16 exanple, each sector would include three
handofgs ewsk assigntairdinkeasouirss nhedregné getwerlgattachpent priptgpodule 1807

. 701 woul.d j .ud e r ' .

oS el S8 e b DL KBRS0 recerver 1705

and atsbédnd cosfrylankdudé 1 ALhwhich apadonpleduokétier by adadi Coatolmodule 1715
attachnment point nopdul es, 1801, 1807 shown in

Fig.. 17.. .
causegAfterpepitd RS KOk AASINREN PORb [ PPer D In E SN iR AR veiiion, €., in
ARG | R inferld BRABERE nBRIoR attatheft YifS hESSordinat
the m?g%@ﬁél%@%ﬁd%?%\’% e 1rr11etrwor§ to V\:f‘lpchot hae %asg sqgallt I on renee
handdffis hnublassignsérdinkrredotdesi The oorptad shoduleislo thetbiffereatndserigaccess
links Ia{cl,tcgga]géfté)crzdntrloﬁ m%%ﬂle? %f gt%grr s%%tlo?g l%g ]irtllpsa&itfﬂgttl\{\é)ﬁg in which they are
included and to network attachment point control modules of other cells by a back haul link

implemented, e.g., with fiber optic or wire connections.

Use of first and second transmitters 1702, 1704, corresponding to different network
attachment points, will now be described. Transmitters 1702, 1704 transmit downlink signals

including, e.g., ordinary traffic channel signals, e.g., user data, optionally pilot signals, and
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poi nts 1801, 1807 could be in different sectors of the
sane cell or in sectors of different cells rather than
w0 mooshe26sect or of the same cell. Each of the netT0$1004/034304
attachnment points 1801, 1807 uses a different
frequency band 1718, 1722-89er conmuni cating user data.
Net wor k attachnment point nodule 1 1801 includes a
beacohisighlsBS ht rélaeve tithidig of Tie2varimus bigails BRydeck showe ueFi\gelrS. The

1703 and a f t trol dul e 1713 whi d
g Ll s e
Signa éﬁ% an%ﬁ‘@%&ﬁhﬁ;ﬁ@ﬂf&ﬁ%}]@%glrdlﬁé}é@fg%ﬁﬁ%e eldd as&gnment signals,

optloxdﬂalyqnhobﬁgnadnmné/,or apiibrially bcaxon31gmlshlnotsrmvn d@tgmtdd carrier frequency

attachnent points to coordi ndoff. s .and as .

band §1d Aok o ERLS IR AT T e QTR o sy (NS bards used in a

cell. PRL ftst FRALHiR BB danshiseswRlimkesats PA%BandhainkOd)g., Transmitter 1
sector transmtter 1704, a correspondi ng BS sect or

downlisk trafiersi b5 Teansmistes & @ovignroernisignplsrbunsraittey 1 3Vikiepetsol signals,

onio SR8 LR g B B RO 1B frgueny o

1718 b&*rc%ﬁ@ﬁtﬁ dg,aﬂﬁ@n%rtfreqhaﬁ:w VR, Todmsnfitt€t L, bdabort hgnmmm into a
descri bed above, and interacts with other network

frequqtcwév@mmo eRBTeRPNGing (OSSN ABarensy Atbi20, %ndamn%}éiegh beacon
I
51gnalai1? ]1 erne% ¢ f%é}%gc&%ﬁg% (1;22:28 %Eé&ldlr}:%lg r(ﬁ%q g gzn %7ng
TransiR@éd 2570aftrapbhas doealink sgins 17 ll?.klﬁclmhmgl gl Tﬁeanﬁﬁlttem 2 downlink
whi ch they are included and to net r,lk at t, acg(re
traffiqugnals, dorrsPuNCTosIsaE Bl sigtale PPARNA Y THgnsmiKieickp ﬂ%{&}gnals
[ I
sl ST o Pl L8 88, e gy band 172
correspéfiding 1o’ Oetriecirequesofdi’ng,. tlyardinfifter2 HT04rrdsomparksmits Transmitter 2
attac nment ints, Wi now be described.. Tr ansni
beacop pma a7 4 LT d OH PP SRR L T IR o 12 nd
# §EhdIS 1 F1nRe #hd 1920 hdil tt@ f
Transg{ﬁg?%élélc?/ QE otg 2. gnal sreq'illeH{?a{B eacon S|c Sﬁgﬁ%g 1 % carrier frequency
£, 1726el ative ti m ng of the various signals nmay be as shown
in Fig 15. The transmitters 1702, 1704 may use
different antennas directed towards different sectors
OrAS3@hk $hat §W’I‘ alsmg tﬁﬁ&ﬂb%@ﬁfér ﬁeqﬁ@ky baRh $TI 8 With camer frequency fo
i ncl udes ordi nar’ly si gnal i ng assi gnrrent Sj
1724. 07|5h¢ teeiveringhe B¢ H@fg{:@vesgwg/stgnab@mmms} 7%(} the first signal
n e
compgﬁ% 222@ 6rﬁcq%<%i1£§a%m%rcﬂg #%@taﬁr?%%ésrléﬁlﬁém sfgt%gfé @'ﬁﬁ sgﬁgg and/or

beacdnWognalsafi drh @i Tﬂaﬁﬂﬂﬁtﬁfly 60@Wfli£huﬁeﬂrdcéssed CAl the inme of adéfferent time,
transmtter 1702 transm ts downl i nk signal s %
secondmgn@qu@?on@n@lﬁwawg Haledes, O BRERGAR S 812l Fip the second

Trans f704T ?&%We& %ﬁﬁ procBssd. gF?géatonsthQ&ﬁelr?yem-%@Béﬁbﬁ Sfghals

cont ro Opt I Oha Transmt
receivddruah she teemdinater§l' (1302, mmn)ecorﬂespeahngltosthg difesenit oamiess fo and f7,

by SRV S0 AT SSLASIRONLTR L0 LA SIS0t v v

secon}iﬁﬁ%ﬂ%&a@ﬁ‘ﬁk‘i’lt a1 80 ds 9%0[99 dkiRng orfRbAicSior i WaMGEtwork
i 1726, and Transmtter beacon signals 1710 into a

attaclfmemq peint ¥8®larthus 7idZccwdanss pativihn gmeou@rarthq WT {7 ¥kpaenequest and

receive de%hcated air link resources form network attachment point 1807 via the existing
communications link and then terminate the link and establish a new link with attachment point

1807, e.g., at a time determined from a beacon signal received from transmitter 1704 and
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Transmtter 2 1704 transmts downlink signals 1712
including, e.g., Transmtter 2 downlink traffic
WG @Naé2%33 Transm tter 2 assignment signals, opedDUsd0b4/034304

Transmitter 2 pilot signals, Transmitter 2 WI contro
signals and/or Transmitter’02 beacon signals into
frequency band 1722 corresponding to carrier frequency

assigrindent Tt8rmatibhagosdthiri€ateRovkr (e 1aikswitli therfirst teswork attachment point
Transnmtter 2 beacon signals into frequency band 1718

1801 pier tedpranimating af sheci®-i er frequency fo 1724, and
Transmitter 2 beacon signals 1716 into frequency band
1720 corresponding to carrier frequency f, 1726.
A3E hieeddsbdbedsin Wie doniBext ofatt OFBM systaasthe eretifode qué apparatus of the

band 1718 w t rriergIre uenc fo 1724. Thg rec iger
prescpt nygroRAreiapRcplie i 4 Widey FREece] Ghmm SR APtErisAgStudinig many
non-OFIt and nbhIceliulgt §RRmscomponent 1732, including e.g.,

ordi nary signaling,” assignment signals, pilot signals,

and/ or beacon signals fromthe Transmtter 1 602 which

are processed. At the sane or a different tine, second

silgnatiousenbodanéntd 7@ks dedriribbd hereinumle snplemgnted wkipg one or more

eacon signal fromthe éecond Transmtter 2

704 is, . .
modules i@ pg@%ﬂ@ s&pg_’&@ggsgal} B2 APy Y& néeﬁléordé)pf I%]ﬁa Rrﬁ%ent invention, for
bR h 48k rhfi HNbERSN TD2B&RDA hiRhsurink! Bdac
exam%%ﬁ?&éﬁﬁgﬁ%ﬁgi@%hﬁg trhe di ffepent‘ carriers Iﬁ% andm‘1
comphidson; bapletft meedage gertesatign amdior trapgmisgien stepsndspmefemhpdiments

. the first network. attachment .point 1801 he
vario e oL R Rahr B BOPCen g e sl SR idduics may be
impleRRATAANs iRt soRWald, AkrdWatdlormedontiatntol 6biiWive apaihaidwk IMany of the
Thus, in accordance with the invention, the WI 1730

abovedascrikagiraethodsre meshed stepsoiagibe amplemented| Using TRacdifrrggutable
) formnetwork.attach . POJ . ' N :
s R R P R P R o e pemons devic
e.g., RAMBBlobEH didk ey th cortroMatrhachtricae. prgadergdquniosd 86mputer gith or

at a tine determned froma beacon sjignal received

] I
without agitienah bardveess toiipmpleraem al o garions of B aPatR despribed methods, e.g.,
monEBUELE AR S LRy St it s i o
machlnenkada¥l hedidesiacludiag mashink executdbdecinsivdictens @FDRLsing a machine,
system the nethads, and app&r atus of the present

9
-8, RIAGRSHAT; BH 2850812851 AP SO PEH TP B O MfsPT Sfre steps of the above-

de“x&ggym%*fﬁ%ions systens including many non- OFDM and/ or
non-ce u)ar systens. |In various enbodi nents nodes

descri bed herein are inplenented using one or nore
nodul es to performthe steps corresponding to one or
MN@nérethatdisticafal vdratipnesetie meth@lstandappdratus ok taeppresent invention

signal processing, beacon generation, beacon ID, e
descripeq dpfye AL AP LISIEON SEOIRAAR Mgt iAo ahpye degeription of
the ingﬁﬂﬁf 2ty 2f vARSH RS ate t?%%l?ﬁ&&@d #itBRSthe 5¢bpe @ he invention. The

enbodi ments various features of the present invention
methadseand apparates b the psésant impehtiios snaydes indinciariess embodiments are, used
with CDMA, orthogonal frequency division multiplexing (OFDM), and/or various other types of
communications techniques which may be used to provide wireless communications links
between access nodes and mobile nodes. In some embodiments the access nodes are
implemented as base stations which establish communications links with mobile nodes using

OFDM and/or CDMA. In various embodiments the mobile nodes are implemented as notebook

computers, personal data assistants (PDAs), or other portable devices including



i npl enent ed using software, hardware or a conbi nation
of software and hardware. Many of the above descri bed

woredosoas3or net hod steps can be inpl enment ed usPELUS2004/034304

machi ne executabl e i nstructions, such as software,
i ncluded in a machi ne readdbl e medi um such as a nenory
device, e.g., RAM floppy disk, etc. to control a

receivep@hsheitteecigtuits gad Bigid andlor poses diopithplementiny the methods of the

wi t hout additional hardware, to inplenent all or
PresedpYSNHR8: of the above described nmethods, e.g., in one
or nore nodes. Accordingly, anong other things, the
present invention is directed to a nachi 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
abovedescri bed nmethod(s). Nunmerous additiona
vari ations on the nmethods and apparatus of the present
i nvention described above will be apparent to those
skilled in the art in view of the above description of
the invention. Such variations are to be considered
within the scope of the invention. The nethods and
apparatus of the present invention may be, and in
various enbodi nents are, used with CDMVA, orthogona
frequency division nultiplexing (OFDM, and/or various
ot her types of comuni cations techni ques which may be
used to provide wi reless communications |inks between
access nodes and nobil e nodes. In sone enbodi nents the
access nodes are inplenmented as base stations which
establ i sh comuni cations |inks with nobile nodes using
OFDM and/ or CDMA. In various enbodi ments the nobile
nodes are inplenented as not ebook conputers, persona
data assistants (PDAs), or other portable devices
i ncludi ngreceiver/transmtter circuits and | ogic
and/or routines, for inplenmenting the nethods of the
present invention. WHAT IS CLAIMED I'S: 1. A nethod of
operating a second network point of attachnment in a
conmuni cations systemincluding a first network point
of attachment, the first network point of attachnent
using signals in a first frequency band to communi cate
with a nobile node having a conmunications link with
said first network point of attachnment over which data
can be conmuni cated, the nethod conpri sing:
transmtting beacon signals having a predeterm ned
frequency into said first frequency band on a periodic
basis, said first frequency band being a frequency
band i nto which said second network attachnent point
does not transmt user data; and using a second
frequency band which is different fromsaid first
frequency band for
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est abl i shing and mai ntai ni ng comuni cations |inks wth
nobi | e nodes over which user data can be comuni cat ed,
w6 a00d/06268p of using a second frequency band i nedTIUSI994/034304

assi gni ng segnments of an uplink comruni cati ons channe

to nobil e nodes, the uplink-conmuni cati ons channe

having a structure that includes a periodic repeating
WHARIS ELAIMEBPdSess segnents and traffic segnents,

access segnents being segnents into which nobile nodes

that do not have an existing w reless comrunication
1. ! 'A]Kle%ﬁ%?bbérlﬂﬁﬁj% WMdcBnd bl ople Ao MBlahknt3h haBMMRMcations

pol nt can send at | east one signal to said network .
systeratinceding a firgg eetvorbpeint phataghment thedirsioietworkzpoiitiof latiaghment using
. comuni cations . |i with t.he second netwo attachpent . .
signalg & ot Saherny bt imiiice S PR MRl AU bnications
link vafhf aed fifst Adwbhepdint dftattadhriddhit 6lerontsiciptata @bhslibbeatMunicated, the

signals is transmtted into said first frequency band
methgghcoseirgingecond net work attachment point. 2. The net hod

of claim 1. furt. e\ - sigpale

F e veeb B bR SARE S Blsdren bR el Btk M ARG iy froquency
band 6@k gt besie)aald first fagakidydhand bpgfadrauendyaruidfifitotwhich said

said second network point of attachnment from said
seconglinetyyork @ftaghmenp BPIAE degs ngt wantsAHEwEr daias 2afde net hod of

cl ai i > QS- i df
85 R R AR RAERTpr 38R ey and o
establishiipsandssainnmningicomyuaitatiea inke mithsyothis nodeaoerivdsdhosser data can
time period which qQccurs dyring th ri od.of said
be compupidaiade s AED SLUTIRE prcronfl fieg ey BaRCuclidiag giening scaments of
an upiiﬁ@é&mﬁuﬁfcﬁ@éns%ﬁﬁn&ﬁ td 906i%e ndd2s, tH@ﬁ%’lﬂik doithh@Eations channel having
conprising: dedicating the first set of tones to a
a struturesthaninblufles spatiodidrieptating peerplof dcaess segimgnisi anditraffic segments,

net wor kK .access pojnt: andco ni cati,ng ,informtion.to .
e, AP S SnE  IF ST S o B Bt wirtess
comniRidatioh Nk eathbiRted HRhdgidiseedndaiRtwrk J@hshrhdnt pbins €4n hd at least one

tones to the first nobile node. 4. The nethod of claim .
signalp shidrrehworkastaghmerit pgint pyarahe ipta establigh A gyirlgss campwaications link

. equest. si gnal 0 ni.cat | i.0f ' i Oe. .
it 55 B g T 5 e O BB B0 B i e e
from theoftat W@ichlme lof Bad Btacohisinalsdé dardat asdinsegii® fitst ietjiency band
occur relative to one of the beacon signals
by saidsgenel netwerk afpehment #omtr st frequency band. 5. The
met hod of claim4, further conprising: nonitoring the
first set of tones in the first access segnent for a
2. I dheshdtdd ofitlsimghdlrtiier@omiphieingobi | e node to which said
first .access segnment was assjgned; and. receiving a ) .
r dgficstin@e SIBRASTYR MY MCLHIC #6855 BORbEEIGRRTE fpahgid mobile node i
seekifFPT Pt A8 AnHSH Asa@bond network point of attachment from said first network

point of attachment.

3. The method of claim 2, wherein each access segment includes a plurality of tones which
can be used for uplink transmissions during at least one symbol transmission time period which
occurs during the period of said access segment, said plurality of tones includes at least a first
set of tones, the method further comprising:

dedicating the first set of tones to a first mobile node which is coupled to said first

network access point; and
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dedi cated first set of tones. 6. The nmethod of claim
5, further conprising: nonitoring at |east one

wadasheweml set of tones in the first access SBUIMESL004/034304
for a registration signal froma nobile node to which
said additional set of torés was not dedicated, said
addi tional set of tones being used on a contention
basmsunitatiig inforidiod tothedirst motale rfade tvivethe dostmeivedrk gecess point

. . establishing a_secure co nications link with said
indicding She JRCUA00Gn ABEHS B 5 BHES S RSk T rm 1 on
to the first nobile node via the first network access
poi nt indicating the dedication of said first set of
4. t dihesnetloodsefiathif 3, Sorthmplooinprisiogle. 8. The net hod of
claim?7, further congrising: cheivin% ﬁt I§§%g
| REET IPECHY B8 SEGIAHae KPSk IR a O TR AR RS O
mobile ROHE SPLMAIfRE rebvsiRiabeedss psiht, i dtiag ARIEmP ai Which@aid@cess segment
time of said first access segnment; storing said IP
will opeurkelativeatedbne o Weer tiapen signals rmspuldedeinta %ﬂgﬁrsa fregisne e band.
node over a wreless comunications |ink established
using the set of tones dedicated to said first nobile
5. nqug ndth&Pet1dihy £ fudies eempisiggent . 9. The net hod of
claiml, wherein said first network access point is a
s arandiering the finstsst obigaes 9tthg fitshaceRts SRBBFRY IRT & A78istiadiop signal from
. S j- ' : d base
the mEBISRILS BFREATREAA! B NP R AC 2T g &
deebebat ea ragessation eighal fiem teadotiie salie dvhittbvhecomuienichted using said
_establishing a second communi cations link with said
dedicated HFY Sl WR- access point; transnitting information
about the dedicated resource to said first network
access point by a communi cations |ink between said
6. fiThstmainel cfetdimdS, fettharckmaosiegs points; receiving a

timng .control signal. over the air from said nobil
nGRRABFG A AT ORR SGHAA 4t RIS Mg ERT e b T
registiAiofl sIEARI frémNAHELi RYncRItsl WwhRHAAT Jaa{tMAEKscRE6LREEs WA Mt dedicated,
and transmtting to said nobile node, after receiving
said additignaliset efgovesrheing used gnalcontgntiomPasts. synchr oni zat i on
signal, prior to receiving user data fromsaid nobile
node. 10. The nethod of claim9, wherein said

7. | nfemidhdDEr AklaLs, fulikerdeghipgisingd resource provi des
information sufficient for the nobile node to identify

t Iestablishingka seshipanmBtnientions kit sadditelaceessngdg arier o
commr{l%?éakigg Iﬂlcfgl%'lation to the first mobile node via the first network access point indicating

ati%rq Ff‘o said first

the dedication of said first set of tones to said first mobile node.

8. The method of claim 7, further comprising:

receiving at least one Internet Protocol packet with an IP address corresponding to said
first mobile node prior to the time of said first access segment;

storing said IP packet; and

forwarding said IP packet to said mobile node over a wireless communications link

established using the set of tones dedicated to said first mobile node in said first access segment.
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11. The nmethod of claim9, wherein said informtion
about the dedicated resource includes a device
W0 dwsbedeBer to be used by said nobil e node wWhePCT/US2004/034304
comuni cating over the air with said second network
access point. 12. A nethodldof operating a second base
station to performa nobile node handoff operation
9. i muevdtingl & dandnfheadin saidtipit netwial acdesopoiat fsiarsettobabefirst base
station having a first comunications link with said .
statiopgpd paeigBLRId $asangrBtVOEK ERPIAOHI YR seetqred étsF?fQ‘dd’ase station, the
' rce to be used by said nobile node when
meth estiagg%itcgﬁ}ﬂnr%ﬁ%usecond comuni cations link with said
satiocuinpasiedsh@t iresoprce tabs nsedtbiyrsgid mbbileeddeovhealzstablishing a
t he dedi cated reso rc_a to said fLrst base station by a
second GRATIINCREIPRTENK Y"HE SHESGBA NERT Y AFFSE PAAE second base
Stahimieng infSRlaKbA dbdut tidMdattafAntdoRkcesb ARalfirdMREWSMGiccess point
air fromsaid nobile node in an uplink comruni cations
by a cosymmmtatidesllivkbesweemsaid ficst anddcend oelavoply agsgbsipaieiéond
base. stati.on; an ransm tting. t.o sai. il de, ..
e e iU gl HER R ke din oot St gl nRaf itk
comnmhitah b YesAlehOde dida@idab saidmdiletnddé BY €aidisebnd sRfwdtRtadcess point;
from said nobil e node.13. The nethod of claim 2,
and wherein said information about the dedicated resource
provi des i nfor L.on ffd ci . . . [ L
Csdirind R ERONR B AT Rl Bt i) 3, timing
synchiréhigaiofl sig@@i, peion@deceilifg uidialatEfrdradaidimetiRinvdd.2,
wherein said i nformati on about the dedi cated resource
provi des information sufficient for the nobile node to
10 SO od LY HncFGTHRFRI RIS OREP Uedele Rubitiue provides
informitenedufficaitdor thé enabile node @hdertify e wdink catmedini@sions ssgment
~includes a gevi e identifier to be used by said nobile
dedicafgd| &0 faEmob ?rﬂﬂ‘fﬁ-cati ng over the air with said second
base station. 16. The nethod of claim 12, further
transmtting to said nobile node, after receiving said
11. t iThiemgetioahdfraddims?, griwirgin aaitl infosmitsgi apoupibadedicgad respurce includes a

. signal., prior recei yi,n ser data fr.om said bi.| e. .
devicf iBitarsb bpsed By Himgb E Radi et Bk HER Ry Mg Fien said
second§e Bl otk ABced$ poinflat a from sai d nobil e node fol | ow ng

the transm ssion of said timng synchronization

signal. 18. The method of claim 16, wherein said

12. t i/{n ﬁ%%o%iyo? %gér?igril gZ g tséc%pld %ias%rk?zltioinsto %er?@rm 5 ﬁlobﬁE ggﬁ‘é handoff operation

involving a handoff of a mobile node from a first base station having a first communications link
with said mobile node, the method comprising:

allocating a dedicated resource to be used by said mobile node when establishing a
second communications link with said second base station;

transmitting information about the dedicated resource to said first base station by a
communications link between said first and second base stations;

receiving a timing control signal over the air from said mobile node in an uplink
communications segment dedicated to said mobile node by said second base station; and

transmitting to said mobile node, after receiving said timing control signal, a timing

synchronization signal, prior to receiving user data from said mobile node.
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that instructs the nobile node to performone of the
foll ow ng operations: advance, retard or |eave
waonashexrsexl the transm ssion timng of synbol s PCT/US2004/034304
transmtted by said nobile node. 19. The net hod of
claim18, further conprlsﬂﬁg establishing a secure
communi cations link with said first base station prior
13. t @Chtmeotisod dftdlaig 12 awhereinfsaidiafarmatiabahout tHe&led'Eeate:drrc&Burce provides
i d npbi e to sai i rst

inforrgetan GHICEH TorThe MOt B0 IO i EQHPTink PR Catons segment

dedicSRIW da3d AQbild héRsm tting hi gh power narrowband signals
on a periodic basis; and conmunicating to said first

base station information indicating a point in tine

sai d nmopi ode ul d ster ver ir with .
= g et G e SN oo lioaltd fgouree provides

1nfon‘f1ét?%ﬁ1cguff?d1é{t IFQMNHE fdbi1e nbéetotitemRifthepligiR cointhnkasiBns segment

station transmts at |east one of said high power
dedicatad towibhmabd¢ gede. s. 21. The net hod of cl ai m 20,

wherein said high power narrowband signals are beacon

signal s having a known frequency relationship to the
15. e wediieod dfaidnt 12, beetese shid jhfsamaliomaboltehs deticdted resource includes

transm t signals to said second base station. 22. The
a devige 10v0HI K (O AP b2l GMADEE RO hers cRIBRAMIGHAE @yekiheght with said

[%cel ving | P packets directed to said nobile
Secong%géﬁni?oom ot her network nodes, after transmtting said
dedi cated resource information to said first nobile

node and(grlor to transmtting said timng

16.  sylhemeshedefiqlam K §WHeTt o said nobil e node. 23. A base
S 0 Pti
R A A e

transraissivh powbaemtret sighapriatd regeivifg usst daa fnormsasdimiobile node.
link with said nobile node to said base station, the
base station conprising: nmeans for allocating a

17. deghieGaliRSH SEIAH L fhthdPeompRInPY sai d nobile node when
establ i shing a second communi cations link with said
s emndng)asae detadtanosaid medils npds followingmthe trapgmission of said timing

f.ormati on, about the dedicated resource to said first

Sync%%fgéat’é)f1§fg 8h of a communications Iink between said
first and second base stations; neans for receiving a

rgg@strau on signal over the air from said nobile
18. :meghesl ofecdaisn Homwhereamsad HnRgsnshoaizatioR igndl inagentrol signal

that 11?5 IIL\S{% tﬂeel%gbl\{é H&iestg grf{n%g bﬁé 5tathé ?(ﬂlo%&hgg' %era@or{sl 5'& Aee, retard or
roni zati on , rior to rece ng user ata
leavefuh@ll’ﬁrsﬁtlﬂ tﬂiﬁkmiseloﬂ oigeing Bﬂsyrﬂﬁms thasenisddlby and ofobdé aodn.

23, further conprising:

19. The method of claim 18, further comprising:
establishing a secure communications link with said first base station prior to
transmitting said information about the resource dedicated to said mobile node to said first base

station.

20.  The method of claim 19, further comprising:
transmitting high power narrowband signals on a periodic basis; and
communicating to said first base station information indicating a point in time said

mobile node should register over the air with said second base station, said point in time having
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means for transmtting to said nobile node, after
receiving said registration signal, a transm ssion
wW@owenesat rol signal, prior to receiving userrPCdEUS2004/034304

fromsaid nobile node. 25. The base station of claim
24, further conprising: ne#ns for receiving user data
fromsaid nobile node follow ng the transm ssion of

a fixeg8 aélati ER@Ito Cleantime ht whighahiddask satich trdnginitg at least one of said high
synchroni zation signal.26. The base station of claim

poweparrapReRE Signa!si d timi ng control signal is a signal
instructing the nobile node to advance or retard the
transm ssion timng of synbols transmtted by said

21.  mdlie neetimaide. c14®. 20T ndheedrs said hihipoweo harcdvabanddégnalsiare heacon signals

. conprisi.ng: neans .for.establishing, a secure . .
having GrRRNT CRAPEINS TFPHROMIR 1 Gl Ep KIS Peafad Py eigmapite node to
transthi? sich@0 8dT8did kde@nd Bh skdifoar mati on about the resource

dedicated to said nobile node to said first base
station using said secure comrunications |ink. 28. The

base stat] of aim27, .furth Q I Si.ng: ]
22, 35 e A STl DTGB RS ST e ackes
directB@¥d 6l obASh&de @éd offiRANSIWOPK nEdIMafter trahdmigid®sasddeticated
first base station information indicating a paoint in

resoufce igforatipPgIsrIddirsigaebilngde and pgpsiodrangpEtng pad Sinpng
i t. [ Q tion, said point in tine
Sync%“&?aﬁ%%as ?ﬁtg’&ggelﬁgﬁfeoﬁi iptothe tine at which said
base station transmts at |east one of said high power
narrowband signals, 29. The (gta%e st gti of claim28,.
23, wHebestalan A IRSHOF GRS AIege P@Cﬁ)gf PeLIUONELNOOYNE 2
handgif Qpﬂnﬁbﬁ@%é)&gr&n lﬁﬁ&‘ﬂ@r Ea{ié SUEHE Ma\fiﬁ%éhks@ B8RRI AtibRElink with said
requency band to be used by said bile node to
mobilemads mi daidbaynatasion ahe hasd setionwdmpasiegst ati on. 30. The

base station of claim24, wherein saji.d second.,bas

o TS o B 0 e Blen gesoBreE g B S Y BT SROULAEE, when
TR £sRBfEchRAThRAMGs INRIWR daidQUB8d basksBition;
transmtting said dedicated resource information to

s anan§ forstansmbiinginfomtian dbeit ity dadiratadaasavirea torsgidEpicbase station

of a chinuRal oo MR AP R bGP Bl BN  enent o
Npah € foteeRiViag 8 eddistheiowsRnaltovet thetair firdts suidtotslefriodsf and

base station sector, said first |ink using a first
canganefor tegnsmiting:toowaidl mphile Redenatier secebiag trid ecgittitippaignal, a

timing ?}%Sc gon?]%itign %gilglr,] gnl)f t%l?e \I”Hgld?e\fvl %?%?ﬁgltl gﬁ& rrrilo%qle ntoﬁé

estab

and sec ect or s bel e Sanme base
station, at |least the first sector being different
fromthe second sector qr the first carrier being

24.  diThebpgastationph dHm L AFHYT EYPPHYUPE: t he net hod

CORRhk ?Arqglhsmitting to said mobile node, after receiving said registration signal, a

transmission power control signal, prior to receiving user data from said mobile node.

25.  The base station of claim 24, further comprising;:
means for receiving user data from said mobile node following the transmission of said

power control signal and said timing synchronization signal.
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transmtting a timng correction signal to said nobile
node over said first comunications |ink;receiving
wo easosdsss nobi | e node a signal conmuni cat ed ovBET/BES1004/034304

first link indicating an intent to handoff to said

second link; transmitting7dver said first link

information indicating a dedicated resource to be used
26. byrhsdhgt stavivinl of cldivar24c eiveneim st timingooetrosagmhl sexcsigoal instructing the
o G R e LT PR SR sgpamice b s mobile
receiving fromsaid nobile node at | east one of user
data and a non-timng control signal over said second
conmuni cations |ink pri or to transm’tti ng a

ust ment signal

t
27. ggﬁgi’ﬁiees tﬁgséaﬂ"‘]b?}gzénﬁ‘ e’fﬁ%p Ohtrol signal received

O ¥dan$ fr @stabieshitth £tk Yoamhurdetsiohs Nkk fvﬁtﬁ@hﬁl&irﬁt bu&ktation prior to
node. 32. The nethod of claim 31, wherein said

transoittingsyei dsiofesmatiparabpt Ak rgsquresndediGadp spidgrotilernode e said first base
?EI ime at which synbols are
statm? u?mé?al ?chxré & Fl%%tﬁe@qlzﬂ(rl ve in a synchronized
manner at the base station with synbols transmtted by

ot her nobi |l e nodes. 33. The nmethod of claim 31,
28.  wie bpse station o SR e IThESERIPRESING an i dent i fi er

s .
e
i @emahs fareomnsinicatdey icsid ﬂﬁsnbas‘elsatlon mnfoHnaIsfmdndljcalslag rdpoint in time

s BB i o bl SRR hid oint i e
havmg"aeffxeéﬁ ?el%rﬂh%qg Itiecad 186 af WRRHSSA bhase RatflRdtfemad aﬁleﬁit'o‘ﬁg of said
ommuni cations segnent to be used in establishing
high movarmaircwbarskegnals h sai d second base station sector
when transmtting signals over the air to said second
base station sector using said second carrier

29. }c "I%E BARCHatlod ARl 185 WherisSERI@R o eNmariviiind 8fihals are beacon
in

signals havi}lg a known frequency relationship to the frequency band to be used by said mobile

node.

node to transmit signals to said second base station.

30.  The base station of claim 24, wherein said second base station begins receiving IP
packets directed to said mobile node from other network nodes, after transmitting said dedicated
resource information to said first mobile node and prior to transmitting said timing

synchronization signal to said mobile node.

31. A method of operating a base station to implement a mobile node handoff between a first
link with a first base station sector, said first link using a first carrier, and a second link with a
second base station sector said second link using a second carrier, the first and second sectors
being within the same base station, at least the first sector being different from the second sector
or the first carrier being different from the second carrier, the method comprising:

transmitting a timing correction signal to said mobile node over said first

communications link;
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receiving from the mobile node a signal communicated over said first link indicating an
intent to handoff to said second link;

transmitting over said first link information indicating a dedicated resource to be used by
said mobile when communicating over said second communications link;

terminating said first communications link with said mobile node; and

receiving from said mobile node at least one of user data and a non-timing control signal
over said second communications link prior to transmitting a transmission timing control
adjustment signal generated based on any timing control signal received over said second

communications link from said mobile node.

32.  The method of claim 31, wherein said transmission timing adjustment signal instructs the
mobile node to adjust the time at which symbols are transmitted so that they arrive in a

synchronized manner at the base station with symbols transmitted by other mobile nodes.

33. The method of claim 31, wherein said dedicated resource is an identifier specific to said

second sector and said second carrier.

34. The method of claim 33, wherein said identifier is a device identifier to be used by said

mobile node when communicating over said second communications link.

35.  The method of claim 31, wherein said dedicated resource is a dedicated airlink
communications segment to be used in establishing communications with said second base
station sector when transmitting signals over the air to said second base station sector using said

second carrier frequency to establish said second communications link.



