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present invention relates to communications systens

and, nore particularly, t-d- met hods and apparatus for

facilitating selection of a network attachnent point

METHODS & NB &PRPARAGIUS OF BMERO VNG ANTHR-SE INTER-
CELL SANPOEBS ING V6L ODE€ ARRIDRSVIRELESS. COMMUNIGAFHONS
SYSTEM tiple sectors is a single sector cell, i.e., it

Includes a single sector. Signals are normally

transmtted by a sector transmtter using a carrier
FIELY OFALHEANVENTION corr espondi ng bandwi dth, e.g., one

or nore tones surrounding the carrier frequency.

Different cells and/or sectors of a cell often use

ditkfRERAt inkERAGERYEshE Bt hesedyskoynddf hereqartidutarly, to

frequencies used by the sectors or cells. In a
methodsrand apparytus dusfaciijatingrepleetien ol natwprks Htaghmapt Roint 4p be used and/or
) adj.acent I1s and/or sectors are often different. To
anbn#@bg?@@“%&%nals corresponding to a carrier frequency,

a wireless ternmnal normally has to adjust its

receiver, e.g.; receiver filters, to correspond to the
BACKGROUNRY band associated with the carrier frequency

to be used. Switching a receiver between carrier

frequencies may take tinme. Thus, in receivers with a

1Bl ey inklude oabai mord seatuss. t Acall mathbet mekiplaisertosy isisingle sector

cell i ISP eSS A o TSP SRLIY QY Aie Yshiter
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_ es, comunicating with a base station on a
the cargievfraqeacy. Bifféreninetineyd/anstciosydfcallnftngise different frequency bands
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ew carrier
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) one carrier frequency band at a given tine due to
single @ﬁns ehadn.riragsitigningdehsscavhiieren S aycals tg? ERgeiPY g encounter
. t Lecejver. bSad : I .
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expensive to be practical. In sone-2-

Wireless terminals, e.g., mobile nodes, communicating with a base station on a given
carrier frequency and moving through a multi-carrier system need to decide when to make a
handoff and transition to a new carrier frequency, e.g., corresponding to a new cell and/or sector.
As discussed above, an adjacent sector and/or 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, 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 systens a nobile node waits until conmunications
are lost or significantly degraded on the operating
woaoosicasodband bei ng used before switching to aroTSR004/034305
carrier. In sone systens, a wireless tern na
periodically switches its2receiver to a different
carrier band to check for signal presence and/or
knownsdystemg tatmoHilef maxdt wraéts ehtyl, comimiunec asiwins cinelbst or sgficintfyalegraded on

anot her .carri.er, the, r celver can not .receive signals
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node to switch its receiver to another frequency band
to search for the carrier frequency of an ﬁ]g%ace
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current operating Carrier frequency
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sector.cel | . Th|s I's achieved by controlling the base station
transmtters in different sectors and/or cells to
periodically transmt a signal, including a narrow (in

f i gh power signal conponent, into
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Hre—fet d in the neighboring sector or

cell. In a systemusing the invention, base station

transmtters in different sectors and/or cells each

pE ipuensien) ajlows arveraless Serpingh s SRRdY ISP geapin andfserureeg! pperating
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t requency ised ne oring sector or
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ser datasIgna n sone enbodi nent’s beacon

compo&ieignaits tma”ndquemuyl hadeé usmden ¢he meghd aringrsettoc onpadhent s

where each signal conponent corresponds to a different

tone. A beacon signal conponent in sone enbodi nents

' Fﬁcal HeRm diRethe iDRASH, BBR! stR1dAtEsWIER ih Siffddent48ctodtind/or cells

more times the average er tone signal energy of
each psm@;h@allyttmgum@sh powerrsgnshirefeired to inthg pagrgnbapplication as a beacon

signal, gy tltq)g“ %‘requency band used in the neighboring sector or cell. Beacon signals are signals

which include one or more narrow (in terms of frequency) signal components, e.g., signal tones,
which are transmitted at relatively high power compared to other signals such as user data
signals. In some embodiments beacon signals each include one or more signal components
where each signal component corresponds to a different tone. A beacon signal component in
some embodiments includes a per tone signal energy which is 10, 20, 30 or more times the

average per tone signal energy of signal tones used to transmit user data and/or non-beacon



control signals. The frequency of a beacon signal's
conponent or conponents can be used to convey
wonb@roseion such as the carrier used by the PCT/US2004/034305
transmtter which transmtted the beacon to
conmuni cate user data, a @ell identifier and/or a
sector identifier corresponding to the transmtter
control/\l;lgndis t Tlaneq ueheydoft dteeapar i gmz]'ls aonipeacuiorsogpahentSoarebe used to
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t one eacon signals nmay be fixed in ternms of
embodimenfsency or they can be transnitted at different
points in time at different frequencies, e.g.,
according to a predeterm ned pattern such as a
PBédhi B’éb!écﬁirm%lﬁpﬁineﬁb SARHeINGe. €05t £pRABGIHThel Frequedly théreby
sector in various enbodi nents the transmtter
allowing e frrguency i e heaceeyigeph campprants tabgwiediin ggniayanformation, e.g.,
) ; _
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eacon si.gnal transm ssion is in addition to th
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transm I ghboring cell or sector's
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eacon signals nakes them easy to detect
embodimenfs &qzd;anglfmt@r dentycew thrwsamdnise] gatmand.the beacon signal transmission

is in addition to the transmission of data and/or other signals into the sector serviced by the

transmitter.

The beacon signal transmitted into the neighboring cell or sector’s frequency band can be
detected by mobile nodes within the neighboring cell or sector without having to change the
frequency band to which the mobile node has its receiver adjusted. The relatively high power

level of beacon signals makes them easy to detect. The frequency of a detected beacon signal



can be readily determ ned by the wireless term nal,
e.g., based on the received energy in each tone. The
wdeosasom of the beacon frequency can, and i nPOBME2004/034305
cases where the beacon is froma nei ghbor| ng cell
of ten does, occur before the wirel ess term nal
acqui res synchr oni zation information, such as carrier
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[ en n grar I D
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¢ eb \ivs wireless termnals in the adjacent sector
ransf e&%‘m Sl% f'dentify when a boundary regionis being
approached, when the wireless term nal should perform
a _hand-off, and what new carrier frequency should be
(Bredinfastiation plfainhé fieambrapen sigilstransmitied Ayawsiglibiosihg dectors or

ot PR ) i DWAAREL Bl LSRR il eepps m e

adjacehiset@de bt ¢élMOt1H@1tlfjath@ﬁ beindaheregiin g BRInigippseehed, when the
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erele%Srtalﬁ@ﬁaltS§0laldWéa°eaﬂ adipperaff, andewhad npwicrEeT iregpeaey. shuldpe used
followi“r%| the ﬁ%rf(fo?ﬂ YRR YanlRM b lﬁy?kvllt}ﬂo& Haﬁ%{h%%ﬁ’élfﬁqgmnal switch its

ransmtter tr a
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SedDrNHﬁ%&%%% addi tional features, benefits and embodi ments

of the present invention are discussed in the detail ed

description which follows.-5- BRI EF DESCRI PTI ON OF THE

lfl“hajﬁaESmFbgu'nme alram&nﬁted tramsinyity adfeacom sigealpintr 3 nd gblewing sector or
rrier
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frequeRAH idhise§ REcORRBENiSAt8 LR Ba@Elg., text, video, voice or other user application

data.

Numerous additional features, benefits and embodiments of the present invention are

discussed in the detailed description which follows.



wireless termnal inplenmented in accordance with an
exenpl ary enbodi nent of the present invention. Figure
wa 205/0390c awi ng of an exenplary nulti-carrier RCTRISE®Z3/034305
comuni cations system inplenented in accordance with
t he present invention, |nérud|ng t hree exenpl ary
cells, each ceII |nclud|ng a sectorized base station,
RSO i BHUREN exenpl ary wirel ess
terni nal presently S|tuated on a cell boundary. Figure
3 shows exenpl ary base station sector transmtter
SFighRl 1 RG df§WiE1$ QB U BLamply INebloe hNti-esdUell including a sectorized
transmtters of an exenplary cell, in accordance wth
base statien pirds é/meleismv@nmabmesqnﬂg giteaterl exh evectex bﬁtmdatry theBase station and
{ { [ n
w1rele€%tgﬁmggl I;i‘t%cfengern dadr i %%gq Izl%n% Sv&éicht%%ﬁe né&i fin{‘]goggl%o‘?ty(’f tRE present
inventibinf f er ent ceIIs in accordance with the present
i nventi on. Figure 5 is a drawi ng of exenplary base
station sector transmtter signaling vs tinme for three
I fortwo.
SRR S B S R i 4 8T BERE, oclffinications system,
1mplemmapir)aacyomlaﬂmadmﬂ'etrhb pﬂésemthﬁevqnues enbludm@thireeoasxenﬁﬂgy rcells, each cell

a dra of an exe carrier
mcmd%@t SSF‘PE‘% ‘9 R “&%%{n?%f @5‘%/ 1“?3]3@%% &R EXFMPRPY Wifglspigrminal
mﬁﬁmhgSﬁ&g&{@gggglw&h@m&he present invention and using
ds of the presént invention. Figure 7 is a
draw ng of an exenplary base station, inplenmented in

B E0E b ot RO P PR B g a0 requency for
dlffere@lf @&tdi}@ra%m@t@rs@f%mk@fmaw ¢clll BSEcbRIAMO }ith theplasmih@shtion.

in accordance with the present invention and usi ng
nmet hods of the present invention.-6- Figure 9 is a

g e AL ol e oSG SRR Py or e
same tlype/ @d¥idnation EdcloAltlafédItSfsRIr-Tiéobht@E11E Hin dcbidbiideONitkcd@apresent
) cell includes a base station which transmts different
mvent¥ngnal s i nto each sector of a cell. Each cell includes
one or nore sectors. Separate antenna and/ or
transmtter may be provided for each sector of a cell
THigutedkie aslraving of eX&mpimgdmsl@stat@declnﬂti‘@shﬁMﬂm g'nahng vs time for
transm s nult e beaco ignals, e. at _differe
e RIEIY heoiet b B0 RIS st B sccondree

with ai? bﬂ(ﬁﬁ‘%ﬁr SoARhER ok Yhel gréRaMh i &fdnW thin the frequency
nd d by the particular sector to

Figure 6 is a drawing of an exemplary multi-carrier sectorized wireless communications
system, implemented in accordance with the present invention and using methods of the present

invention.

Figure 7 is a drawing of an exemplary base station, implemented in accordance with the

present invention and using methods of the present invention.

Figure 8 is a drawing of an exemplary wireless terminal, implemented in accordance

with the present invention and using methods of the present invention.



communi cate information, e.g., user data and/or
control information intended for specific individual
wonoBsles®4t erm nals, to wireless term nals w t RCT/USh®4/034305
sector. User data may include text data, voice data
and/ or other types of use16'appl i cation data. Such
beacon signals can be used to convey infornmation,
eFigure %is salrswingiof enekdmplary ractbed bf opteating base, staivds ithacordance
.. .carrier frequency.used in the sector. In accordance
with ﬂ%ﬁi’{lﬁh?‘ﬁ?eo%ﬁ%gr@ﬁ?rxi‘%"\‘?@“‘f‘?'on, the base station uses a

sector transmtter to periodically transmt a beacon

signal at a predeterm ned fre%uency within the
DETAL HIONOIFCRHEINMENTIONG. | by an adj acent
sector or cell to conmunicate user data and/or control
signal s corresponding to specific wireless termnals
| Padhltell asjlades AtbaSehiddn Whick elahsmif\Sdiffeied W dnalsTiot dabh Sector of a
sectors may transmt beacon signals into the sane
cell. Haek gelbinelpdenpier, oremeye seeiprsdiSepaipisntennngad/or rapgirister may be
providgélg& ehéh géc?‘(;rlo? ? %Eﬁ.hﬁhpﬁasé %Pa'iigﬁ, i%b&)l?(%e{rfcet \bﬁh ﬁ%‘iﬁg%tﬁ)fn, transmits
a beacon signal wthin a particular frequency band,
multipalsdacaed podls, terga s diffesert theachomahctasedidf @faddll. One or more beacon
) predeterm ned freguency within any given fyequenc
signalpah goraly ngu%f‘é@w&bm th#é@%l@?@hw%é? diyahe Baigtar sector to
commBbigRRInForBffhVed , (15 MAtndfke %rﬁtﬁﬁ?ﬁf@zﬁﬁa@@ﬁj{rﬁéndéﬁlflnsﬁpecific
may be conpared®to the strength of the beacon signa
individuat wirgless termomalst © wielessuenmendls babm the secton Feert data may include text
transm ssion to determ ne en a. hangdoff. should b
date, vgige (3R ABEY O CHCE BXPET BhSE SRRICALRT QA AT PO Sfmals can be used to
conveyRfbnfkibR%. ANE sQYGH 8RR aQkll REREBLr, haNnfl sarkieP Mequency used in

adj acent sectors/cells allows the wirel ess term nal _
the seater, Ih acqpsigance siddghe prghent anveaten, dlssbase plehtiohfuses @ Benter teansmitter to

prodly B b e B RSB B B b by A e fglency bane
which euisetl 8. g.f b edigdent eche od sEltitof cdnkrhwndicige tuker deadn 8ed/br cdnffrol signals
one exenplary OFDM (Ot hogonal Frequency Divi sion ]
corresmdgqgﬁp ég@c@@lc wigsleas eEpinalsin Heqadinse i S§efr qr sell. As aresult, multiple
i : . i vel i r i_gnal;: .
sectory Ry FERAF BT Behds i U ol RRuARYBER, & el afirtlh dmes. To
make it B&sypodistinpssidthegedtomwbich is thh eolreacimbasagnadignad within a particular
sonme enbodi ments, mpre than twice, and in man ases o
frequewlaan@h%mgéevafﬂ EansPRig & bepgpn aé@éiefgfa@wawé?wamn%ﬂ Greduency within
i{MnIRERE 4 StPpdh sdehe used to conmmuni cate data or
any glpinl ot S?Snal s in ?ﬁessect or corresponding to the
transmtter transnmitting the beacon signal. In sone

t not necessarily .all enbodipents, th wer ed . to
¢ et B i o eoshs Eneja ol HORETARERT Coutfe gt D gels Tay be
compakdieo WS AASHASTthd BERoP R4 r8dei @dlfrdnfs INESursR Badedstation sector
comuni cat e data or pil ot S|(§1nal s in the sector from

transmygsiopto dpterbisaodieniadandefi shuld belperitiee- tIhacewrdprrgsavigethe
inventltéﬁgtﬁxg %go\r?ﬁ | %g grrécg %\%tg_lla\/i%n P b&achh %&ﬁgl"s Froh? %dﬁ%éﬁtosgcto%k%ﬂs allows the

wireless terminal to, in many cases, make a seamless hand-off without a disruption or

interruption in service that occurs in systems where it is more difficult to determine the carrier

frequency to be used following the handoff.

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



transm ssion period preceding the transm ssion of the
beacon signal. For exanple, if during the a 1 second
woeoisodi@®0 di fferent tones were used, the averPagaSp®mn/034305
second per tone power mould be the total transmtted
power in the 1 second per1od di vi ded by 100. A one
second period may include nultiple synbol transm ssion
tone, q@rﬁrcrnsncﬁs"&m@cw@rals@ﬁadmsmﬂ therzras om sigmal iisnincmme embodiments,

..od on one ton eacofn signal wou
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power%%nbl 15RE uidito FEANABEARNRELN ot HighPRen tHARS I bREspoRdig to the
mbol transm ssion period in the 1 second tine
transnp@rltwsmm%tm bseepssiensl.gnal is transnmitted in one
exenpl ary OFDM enbodi ment, a significant anmount of
transm ssi on power is concentrat ed on one or a snall
niansoete Wit nbomesssatlygll entbodinkgits tHeopewihiset t6 GBiNmhis €% beacon

) t he beacon signal. The anount of power is sufficient
signal isompis) thafbfWengetises the FecTRERES ionerRPWE fiadibe tansaHsedHe
commEK2 95, RD YR, S5 8 RSl B0 DR bERER MOLEIBEE whor e
averaggipghtune payer Belatiosmdta trapsSmiasion pebd, eipyasede oHtmevmond
i.n, sone, cases .t ones which, agﬁénot used. to, transmt

transpissionperigr precefing thesaapsmgssion ol 4hq beagpR signphy rr?éﬁmak aftdunng the
al sedl'?)gg g}éﬁ&d LGy &lffe}é?lﬂon'@wk&viﬁéd ttl*i@‘ﬁ\/e}enee ae&8h W@(’Sne ower would

. In sone enbodi ment's, ‘when transnitting a bedcon
be the $otglrtednsinittesl pdmr fir thqu speopdiperidd dsededyy 4600 aA_| @eentond period may

. sector, sQ o t he. tones. used in th fre

ineluc e SRR HraiiGion By PCBESCO ARG AL ATAgg igin one symbol

period b8 dorky tHehﬁ:a§&P§1 Sal Srohldaas 8 the @aﬁ%clﬂﬂ%xEﬁWrK lefhbodiment, more
concentrated on the beacon signal. However, suc

than 20 firries ghel ayierage energy 19k A thae drapsmitied in @ sznbnbtmnsmssmn period in the 1

La 3 sector cell 100 corresponding to a base
“momgﬁgggg%&¥88) 102 i npl enented in accordance with one

exenpl ary enbodi nent of the present invention. BS 102
iS a sectorized base station. The base station (S.BS) o
102er ppraGaAnsieng} i trrapmpitis ghamesexealpéary QERM gmbadimsat, a significant

amoun? Bp{rﬁr@nﬂ%@ﬂﬁ’&%{ it ?%%eﬁ?a%c%n dneldi8 déi‘%bﬂ' Qu@%&r 6fet5n?s e.g., asingle

requency transmts or ary
tone wihnﬂm:omisesrth@ b@dnuipnalg Theramosnt bff popuenis yufimbrm taliehiably detect the

ghal s into sector 3 110 carrl r frequenc
beacorgritlis bighef EaRtREAVeragT PO 60 thwg‘i beaqah taaiso‘w%*aﬁe@
transm{bedd) Tcﬁﬁs RESERE nbt 6N Ed: Ab beaSorSd} Iﬁé‘y the sQﬁBﬁﬁi@E Yre, left

area between sector 1 106 and secfor 2 7108. W 1 may
unused. deweer singnalesases tones whinh ave notorsed e dreosmis ltlgenbﬂason are still used

R A TN R T,

embod?@Bsts Sehdn tehsmitEaL h bestoh BioRRINBEd B8 fFdgRBhdyt SandWRed by an adjacent
current and adj acent sector base station transmtters

sector,rpagnetss thesietesyseyin the Areghensy bakd pEHR Erelof framweireisihs beacon signal

may go unused by the sector’s transmitter as the power is concentrated on the beacon signal.

However, such a limitation is not mandatory.

Figure 1 shows an exemplary 3 sector cell 100 corresponding to a base station (BS) 102
implemented in accordance with one exemplary embodiment of the present invention. BS 102 is
a sectorized base station. The base station (BS) 102 transmits ordinary signals, e.g., user data

and control signals, into sector 1 106 using carrier frequency f;, The BS 102 transmits ordinary



Figure 2 shows three exenplary cells, (Cell 1, Cell 2
Cell 3) in an exenplary w rel ess comruni cati ons
woeyeisasy@90 i n accordance with the present i nveariusmo4/034305
Each cell includes a base station and 3 sectors, each
of the three sectors uses8a different carrier
frequency (f , and correspondi ng frequency band for
signalsdnahi seaoy 2 408mzing catieofisquenthiwardedrdisary eignilsante seactbhB 10 using

carrier ReGHRH & o elSS S A QUL AT S G 64 i ERr e with the present
1nvent1‘6ﬁr1% 'sﬁéwﬂ Sn fRWHERdAD aFeﬁ‘BBt\x%fen 5BQ0CEILDE andBédtor2 208 WT 104 may
i ncl udes base station 1 (BSI) 208 and 3 sectors
receivy siguAloe.gl, og 41 n@e&:b@porgmgmﬁs, fgen ad;]ac@ltggg))r basersgption transmitters
frequencies (f tive [1..2 204 .
withorf i Ve b AIEEY cifiPah s eeB R BT o icrify oRéceivea
informb8&F 6 itk o%gpcurﬁaﬁﬁirﬂrad?acgﬁ’t?sectﬁﬁﬁﬁﬁfstzihcﬁl?tﬂe)nsﬁﬁﬂtm may be used by
carrier frequencies (f , respectively. Cell 3 206
WT 10¢dnehapceskipsmbandeffsiesisiong (BS3) 212 and 3 sectors
(sector 1 226, sector 2 228, sector 3 230) using
carrier frequencies (f , respectively. Figure 2 also
I mgh&@%oﬁﬁl texesRehgplaty blle (@b 1 L@ pakll §)Ah) an?é@mplary wireless

i npl emented in accordance with the present i
commuHgatigs pustesh 2hinegeHanasaVibilie PEFSgR By GRILT- Jacheell Fncludes a base
stat1on§1§ 3%fect81%l Lach of B (ARG sé&&ts ‘ﬁ"sesza &tR et cGfler f%g&%g Wty £5) and
réceive signals, e.g., one or nore beaco
corres;mn@n@l fsequemyshmd fcﬁobrdmartym@_nﬁmﬂqcmmy vitnetjrelese@inimals within the

ctor corre,s ndi ng t arrier. f from . .
partioufgisgeiin T e (MEAGETEr QPIUSHOES Bt £% birdghl Fiocigigd with
each cz‘&ﬁhf 15%15%@ in @a‘éh 3t aRlcene! ta1 Yobd HeludRdaWstdiden D@WE 00208 and 3

to change its receiver's frequency band setting from

sectors (sectéyahnlld mqt@sqﬁnﬁd sastpridol 18 nsing carties dregnencitedeify &0,

onc 8 BB ORI U 4 SR 3, BGGALS P, e

222, sé@ﬁ%B@éLb‘aﬁﬂg’Eh&e@écﬁhﬂﬁ&s (fHan d9f fespehitlly2 I2e1NBROH encludes base

perfornmed between different base station sectors of

statlon& ErSSp @h? anckd pestass (seetonb dR0.BeetPeR A8, frate 3533 jusing carrier
frequeﬁm?sn@ ?2, O;;) %:%)%Cé\%gf 1[e 2 ﬁsc?ﬁl%ﬂfdgggﬁ %ﬁ%{)ﬂf}; Pv?reless terminal (WT)

i ivention. -
232, uﬁpleﬁwﬂeﬁm atbaﬁxfdlamn‘e W1|liethElpgeseﬁ’t iaxanjphe The Whidisitiatedon the boundary

3 frequency bands (sl ots it uousl
betweenReor QUL ALGFIDLAL 6 1o ¢ 20k abed] 20 L ACRISRt heive signals,
[
et o3y RN R, A1
corres;(cmldutgst)) camigr Hefromsidpicent sactdr base dtanon ttaasm(teems froai it§ gwn cell
and/or g%iac? %liﬁwllih({}g g@o\&%ﬁ p/glm%g céén geffs grﬁc?%%ggssfrequenéy band setting

from tltﬂa" RAACBAEspOh SN kS carkiBr BQfRNEN O RebBVES infbALtRNABOA its own current

ignal transm Ssion in each sector, when schedul ed,
and admyntasbttelr brse statien Wersmittére ngiyfheatyed hy YW 23geshqnyanldsy handoff
decisiQuer time. In other enbodi nents, the base station
Yansnits beacon

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.



signals in nore than one of the carrier frequency
bandwi dt h ranges (bands) w th beacons being
wonresgeymeed in nultiple frequency bands from BeTUSLR004/034305

transmtter at the sanme tine. Figure 3 shows three

graphs 302, 304, 306 indi¢ating exenpl ary base station

sector transm ssion signaling vs frequency. The

eXeorpita fyeqeéngydhnd of thaFidh e dxampkeris I;ubte]dvﬂldad antod frequigadly bands

as the exenpl ar 100 shown | ure 1 or in any
(slots)fugifge @ﬁ&lﬂi}f iTﬁ%krP%uep%Eandéeﬁft © §EGWR cach ﬁc@af &n general,
the totgl f I K

B R ol O e et mhoc Ol (B SR, G ETelots)
may be disjsurti and ne¢d B@tdnad@ltm in h:adagecwe Tr smene inbedingnts, the BSs 208,
er.ent

210,253 P beh ey e wah o™y B opal sty sreppdiments, the

beacon SighaMia@EBEsiah OUEh G8EthbE, Sheh EERUEIOE YmASal¥s@die W¥tween the 3
transmtting signals and i nformation to wreless

frequepgy ranges Gands) e ttizne. 1npihar gabedimedtspihetbase station transmits beacon
LS
signal 15%%1&?}] t]%fe%n dn%rbz Itl#&%rgéll%reqﬁgﬁda/ %g‘é\g d?}/tang?sq (batn\é% with %eacons being
transmitteRiigmdltiple fteQuaﬁ@tbaﬁdslfrbmaBﬁm ﬁrﬁlsﬂuthﬁ ac dlie Sangne S| Fl
(Sector 1 carrier Frequency 1) 320 within the first
frequency band. This fr equency may be a fixed of fset
fiigiﬂe_tjqﬁo(xz's ke ﬁé 02, f36@ cﬁgeﬂﬂ% g@ﬁﬂﬁ% Y5368 s@¥on sector
t wireless te st0| enti NChront ze
transmpdsidn signalicgvs frequehcyeq'd?hmc&en’qﬂam g1gnslmg mmytl:leetrafﬂsnﬁﬂted in a cell such

tor. T d formation to s in
o e S5 RPN LB P T O L reEBolY EEbe B, 200
shownSE e bI ansmtter transmts a beacon signal S1F2 322

at a predeterm ned frequency within the second
frequency band 312 corresponding to the second carrier

IR e NG MR N RN R—

The grayh 362 istaR@inpokiQCsT sV@ialsd WiEh 81AG be irafiittBe A ANerddidimes, e.g., during
associated with carrier to another band, e.g., the

differept ygabol fragmeipgon peiindls 3 Fosifsesenay bead 849 wﬂnch is centered around
h
camereﬁng%xéﬂcgl}mteu:g%@%ogﬁaﬁgﬁtmg&g%g# 8%1 el%l% V\A_tz% Ito nw%ie%esg I?B.IS in

sector $ag trmlJ[caterd&J"yStHb tdbel ordimangsipiiaing 3. aBﬂibc1$¢egmﬁ|e Q.FQh&Qﬂot
at predet erm ned frequency within the third
transmftl;% A8 berdinany Bgpal @»3 Potiafisawtieran secéort Infiapstaity p begcon signal

Iy [
SIF1 G4 LRG3 20120 FUASAIL LAY S8 i money ey
a fixedudtsdt fmpmhlpafirst bavser fraquehcypisl daabe nged by the w&életmerrmnals to

C frequ from.the thjrd fre band

identiy G5 ( cgfier Faler¥ bing pRsgd ABg Teshidetgr Lo provide
1nformHt$(%jto| WTS %Pﬁéighbjannyégctﬂisdﬂ{e?e AR, 3Afte@f %gﬁcgﬂézﬁly?the first sector

shows signaling from base station sect or .
transmitfeg freniopifsey beatpresignal pHF3 322 aka predesempused ﬁreqﬁemjygwﬁhm the second

whi,ch b t ' d at, diff t . e.g.
frequelly g 35 Pueht 08 R ok Stoch oot FiiRbet foadtis Sidighepn be
detecteldbyOWEs 6y the adfhcént 3estbit Whhd those terminals having to adjust their receiver

frequency from the band 312 associated with carrier f, to another band, e.g., the first frequency
band 310 used in sector 1. In addition, to provide information to WTs in neighboring sectors
where carrier f3 is used, periodically, the first sector transmitter tranismits a beacon signal S1F3
324 at a predetermined frequency within the third frequency band 3 14 corresponding to the third

carrier frequency f3. This signal can be detected by WTs in adjacent sectors where the third



centered around carrier frequency is used for
transmtting signals and information to wirel ess
woOeoosiagdos i n sector 2 as indicated by the | abetT/US2004/034305
ordinary signaling 3 Periodically, e.g., when not
transmitting data, e.g., -8Pdinary signals, the
transmtter in sector 2 transmts a beacon signal S2F2
freque(laebarmiris zsedawith@n tierse tﬁnmirraj/s I2)ving3a adjustthieirt leeei s@dipstghency from

312. Thi.s frequ ) be a fixed .
the thig) FEERFY B4 "0 200REl Barhrs 6 TP FUREHEGRan B tesed i sector 1.
used by the wireless termnals in sector 2 to identify
and synchronize with the carrier frequency being used
i hhe meddiegwpl 394 ef BigureTh slmvewslgttalmg fionnaseosiatian WELOri2n

g carrier.is
eansoff0 T2 et WA Rl AR O£ SB0H Shicui BF e iterom
times, @.ghemeiap dﬁlfcg‘araﬂ syﬁBEﬂiréiﬁ%s@Ion@eﬁb@ﬁ eSebhd $&@1u§ﬁc%ﬂbh%ﬂ®12 which is

within the first frequency band 310 corresponding t
centergcharopnd AITIeLireqUERC o dvjiren &gt tlmiS@ltgn@ piapals amdiaformation to wireless
c he
S8R 23 Mg 0u LUk S0 SR 19| Rt g e

not trahsmitik giddta, tehpej srdineryedi yreis, f}reefunemm_ser irnsear@t hetndaifch beacon signal
nd 312 used in sector 2.

t he, s cond fr e
522 (85 Stata ifieh EreaBny 3y DAE Hi PR $4008 FEQRaRY band 312, This frequency

may b&'& FBPBfrid Qro%?ﬁlte%&)n% ﬁe‘n@ ahPcdtifilused by the wireless
periodically, the secon se ransmtter transn1¥

termingls e sastr 2stiogdertif BakBsydsronize au‘ththd edrsemnfireqderfoydgirgnegd in the

ith t t hi nd 3 corresponding to. the
secondleb B 18Pt RGO Y Wi 4 ar B S arC e HUFBtegietly s used
periodiéBy,itRe SEbAC SdttorIRAIMRHERr WhRLBstNRaddH digh JIreguey, hand

Is used wthout those termnals having to adjust their
predeteradegdfesequenagwishinyhe Brstfrequsacy banddh 10@oge§pomrhng exdedirst carrier

Y% ect The bot t
freque@%/g‘nq ?‘H)?g g%%ggaéxao]e egevc\%(asl’nly'\ﬁjﬂrh eiaﬁjgﬁﬁmé SEEtor W, ?}g\]]seg rhe first
camerfﬁ:qtlﬁfcyiiwt}foaﬂ ehivkd teﬁmnal'mﬁvmga@ dﬁ&@hélﬁre@eﬁm&%h&&y‘%& another
gnal s whi may be transmtted at different tines

band, egg. gthe Saqpalﬂﬁgfqaﬁwéaa@]ﬁl%wﬁdn secfeir?s i giliipTpée prside information
to WTJ 'r{eﬂj%}fb%ﬁﬂg@ue%rg %@% c:ééige whis %Igef'd ?eﬁ&ﬁ%ﬁf? ghg Eegcﬁoglﬁ gector fransmitter
transrmtmﬁ bezmmtllsrgmal S2K4 33 zﬁa$1dcletemmhﬁﬂ$reqnerﬁ:90sklﬁh tli:’e #hs$rd frequency band

Iab ordin signaling 3
314 copinonanedy i hiS gCurementt by TARHIE $473ba delgoted by WTs in

adj acerﬁrsgétﬁﬁr%éé %@hﬁd ffei\ﬁ:n&i? BARIT L wiibu® ﬂ‘gcg&rteﬁmnals having to adjust

transmts a beacon S3F3 (Sector carri
their repeigepUiaemyzn®y) to3vdthai bandne ghéhetdacoml fieqmeney byndahzZiusellia sector 2.
frequency of this beacon signal may be a fixed of fset
fromthe third carrier frequency and can be used by

tm@ bottol @8sh 369 G FAkS 31 ShoWRGIMaliss HBm lij@s@ts'tfftibnas,@&or 3

nchronize with the carrier freguency being used-11-
transnut -hEhe giaply 3§@estmompp@1tmfoam@és Wil max tieotransonivgd af different

carrie
i, 05 AL PRSP 10 DB B8, e he 1 i s
centereﬁenmlmﬂ c&i‘r&lﬂafeqﬁaﬁgz PR Qs@t foa tlﬂﬁﬁﬁﬁlr%r SRSl atd BAGEREON to wireless
within the first freq uency band 310 corresponding to

termingls, i septog g ag ipdi¢ated by 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



frequency This signal can be detected by WIs in the
adj acent sector which uses the first carrier frequency
WoR003mae098 hose term nal s having to adjust thei PCT/US2004/034305

recei ver frequency to another band, e.g., the third
frequency band 314 used i-hl-sector 3. In addition, to

. provide information to WI's i n nei ghboring sectors

in the {irsectonr Fo provids indematiqretoi Wdls cahdighbaring stdibraiwheetaarrier f; is

I riter.transmis a.beacon signal S3F2 3

used, pSRARALE R o RPRE e 8 BRasna Sene SanEy Bara

predet&t@n@DfrERRAONHithih thOfith e§RHONBakPB 10 RfrckfRRURBEY tHe first carrier
Thi s signal can be detected by WIs i n adj acent sectors

frequepfieh e Thitesignat eatuber dedapinsey Wianu thesadjasent sefton adtich hees he first
curcl LIS Gl 08 b b SRR e

band, ¢.p., thedhiod fréquenag bahEdicianes irgfdtor 3arn uadigue ty preeds idrmation to
the carrier associated with the sector from which the

WTs ip Beighhpraregreiprsoy hege Fartie 19 wseri ptodically thethird gector transmitter
transmféS 8 BRA i 12003 el g
rans fr equenci)é%ef’ksh.%ﬁs} us,§ Q?EP%ipze p%@eﬁ%@gn t‘%’%ﬁ?{%egaﬂ%ggguency
band 3d£ cerrebpprding tb theacmndshgitalrequenay ffy. ethiesigyal icanrbeadesezted by WTs
. . of _known heacon frequencies. to_ determ ne ich sector. .
i adiong SERIR L 0G 6 SEd0B0 LGRS SRR e P U DS ESaRHS having to
adjust RRAGER v @RFhenchTo AEARIRAER. %’V! fhb tﬁiﬂﬁfn‘r:]ﬂ.l\éﬁw bAd 3%4 psed in sector
wireless termnal, e.g., nobilTe node, y receive tHe
3. beacon signals fromits own base station sector
transmtter and different, e.g., adjacent, base
station sector transmtters. The beacon signals are
reeRibéedn\WMdnll cantitequetnEedtifoqhettEtetRtididtB it @e sector from

. Wreless termnal currently uses for ordinary
which ghedwaganrignab ofginatgdt kn Bigurech: theorine exemplaynHeangn sigoaleshown are at
oo [ di j I SWi requenc nds. .
it Yt DDA AT b iy GEVBIE A st

frequemmyefsam emendfknoWn s acoMEaRUERAEth SletBiindevhich etdbt ir@kniifer was the
measurenents. Conparisons of the

frequenc .g.,  tone,
source of @ ﬁ‘@‘tcl’rlyabgetﬁ‘?tf;q Beashm sighdlei ved beacon signal's, from
di fferent base station sector transmtters are used to
deci de when to nmake a handoff to a carrier frequency,
Us ecconganae waidij the sxventseg b eviteldse tesoixpl e ¢. hobib@aniode, thay receive the

o R P i RS C A ST o T cen, e

station \dt& tEmSmitir e Nigd b%&&ﬁg&eﬁi he@Ecel VRGMEBIRE YhelsBRhe Fr_@ﬁuency band that
W reless termnal should use for ordinary signaling

the wirplgpy tovgningl qukentpnepsffer ortlimagosignadimgoelg ndate sndAdmicentrol signaling

£ frequency.+s deternm ned to he th rrier .
thereb i oY i By O TR APy el B ViihiiEbeacon sgnat
strengtBlead.| SUwes SRbAurdnficRs MHebEeidtirdiherits A B tf KLt to frequency e.g.,

stronger of the received beacon signals.-12- Consider

tone, nyEauIERep| €ompHiEsons plthe seengsh af difflerenoreceiverereorrignals from
differervba¥¥{tfiibn RcOP FhANiRGks 2Rk used to decide when to make a handoff to a carrier
frequency, used by an adjacent sector, to supply information to wireless terminals within the
adjacent sector. The beacon signal comparison also indicates to the wireless terminal which
carrier frequency that the wireless terminal should use for ordinary signaling following the hand-
off. In some embodiments, this carrier frequency is determined to be the carrier frequency for
ordinary signaling used by the base station sector transmitter which transmitted the stronger of

the received beacon signals.



sector 1, and is therefore using carrier frequency and
its associ ated bandwi dth 310 for ordinary signaling,
we 20n5/039meei ving i nformati on fromthe base st aPCOMS2004/034305
However, it is also nonitoring for beacon signals
within the frequency band1310 corresponding to carrier
frequency Refer to the left portion of Figure 3,
showi ng the signaling transnmtted by the BS in each of
the three sectors in the first freguency_band 310 . . .
P SR eV iTIER i PARRSET LR OAa . 0igh is operating in
sector 4 QARAE Bferb o G@ELENRE PdfueRi aff itPRI6QMeaIHAABNIBK 810 for ordinary
. fromsector 1, with the Trecéived strength of adjacent
signalingce. g+ regeivengninfirgatips fraghehake 3tlionh HoWwesen itis suso monitoring for
detected within the fir requen band 310. As th
beacor igis SRnf bR ah H s LS B e e Rt fo Refer o he
left poltic6f BEGE S shkbwih§ ehelseGRRAE @nsalift €8} the HS BESEANDS the three sectors
' signal S2F1 330 wthin the first frequency band
in the {iyshfreaancy @ang 3 theormspandingdp carrier fic ridwssscless igrmimali ¥ compares
j ' ' t fr t :
the rece it slrh, B hehoh SRR P B lor T, AT Creck ARl ety of acjacent
sector bpaon tsiynalsG30pad 340 whath drealed dasctbdaithin thedirad frequency band 310.
strengths and criteria within the wireless termnal, .
As theyvigelgys teminal neass thabgungpny|sepaspiinesieston | ARk deeipr 21 1§e reception
treng®fHefdon’ st Y33 RithinGay '
° 1rem‘c”,si gr?g |Orr1lgSli nygggt or 2% 1The %ﬁgg@%@% fééﬁr% t%ér?ér@ﬂéévb?/ (ghe BS sector
2, increases oistteogthariative tof the (reetvey signal strength diromi the dectoqudrayon signal

hased upon a kno re-determ.ned under st andi ng.
SIF1 2 Bl Pemo BB bt BiF SO Pl S e Genel sengths and
criteriDREBE tHO Yl tPRAGO I RREleRASINkhAWlNnfA § hESUBITEY carrier
domai n of the stronger received beacon signal.
frequesiyyhathp figgpensmusedfor oedinay sighalingsnsegter 2 ellhe weseldss terminal knew

timng.synchronized ,with respect t ne . another. In .
to swilgh ) B irals RS A SpteAna Sepsney Te Pived BPPR et pugetermined
understd@idg ROSEEnSEE Bike sbftioR @aE MRk IRAhMaky e 2diHAsENEpSIEGE ®Bacon tone

. transmtters of the sanme cell to a given carrier band.
positiopgn &gseqigpestdoradin of therstrpegar secgiverlbaaronisignads f set
bet ween the transm ssions of beacon signals by a given
sector transmtter to different carrier bands. The
sSigraling feors iendhl sectonef thedaaé célhmay by entin®syndhesdrédwith respect to
w.th fﬂespect to. handoffs at sector boundaries, is a

I
one angibehy I somercadiadimenty thetp iy fueddime effset B%tm_rth%grélasgnﬁ%ons of
beacoﬁ2 ﬁ?a@@%aggwﬁlp &cﬂr{tﬁh%@%ﬁ%ﬁ{f@@%ﬁme@ﬁ 15 B PMerd &rﬁh%lﬂned. In some

Ituated on a ce such a*ase,
embodiaemdsfthere s 4 fined tile offsettberwesh tlenteansalidsiane dffbeasmacdignals by a given

f another_.cell. In regard to cells, the |location of
sector &ﬁ‘émﬁgﬁrct8ﬁmﬁﬁr§maqa§%ﬂﬁ’é‘g%sed to convey cell
information, e.g., a cell identifier such as a sl ope

identifier. Different cells may use different
pFhecremsrariarsédilanraethedh of s ifventidye desonibed gl respech emlgrsloffs at

N on signal,s .gver 1] andfor t t one. | ocat j,ons
sector lg?urzgigiggsfj is %1?(8%%1 Smﬁh%;s%ag{ l%?xgadc%s 1 gFllT ?)O%I.gf fies as 1r.1 n3¢3se of the
wireledsdertindli 232tshown imFipured siated®ng: celldoapary NIRKGEE 4 B4ke, the handoff
_ and/or sector jidentification-13-
is from the sector of one cell to the sector of another cell. In regard to cells, the location of the
beacon may also be used to convey cell information, e.g., a cell identifier such as a slope
identifier. Different cells may use different predetermined frequencies for beacon signals.
Changes in beacon signals over time and/or the tone locations of beacon signals may be used to

carry cell identification information, e.g., slope information, and/or sector identification



information, e.g., sector type. In one enbodinent, the
changes in the beacon signal are changes in the beacon
woaesisen4vi a a hopping pattern on the tones WRCTHSREY034305
indicate a slope used as a cell identifier that
corresponds to a cell. Fi-gdre 4 shows an exanpl e where
two different adjacent cells have a slight variation
informatiobgag osectar eypee e ynd @nbddimantd e dhaddes dn thei lvad due siganleare changes

) ecto exe sect or provj de beacqn gha
in the PEEAR 19020 1B HopPaEaatrondhteBer ¥hichsui inigate & Slope used as a
cell1d€1ﬁiﬁ€f'ﬂ?&tc%@s¥¥bﬁ}& 921y correspond to signals
transmtted fromBSlI 208 sector 1 214 of cell 1 202
transn1tter of Figure 2, while drawi ng 404 may

TP b <S A5 Thek B Tl HL RRGLF Ao D liengvariston i

beacotﬂﬁgqudi’lﬁil l&ﬁﬁo@d&%ﬁ‘ﬁﬂbr@ﬁﬂ tiRsRefRl s8étef evbihplabdect 1, to provide
frequency 406 andwi dt h_associated W tH carrier

beacor $léﬂ|%1é¢fé5?1fl4@8m tandgeeiobanddiailde vel aEeirsanpied dnavein gcirmay
corres&%ﬁt%%@ls@a%r{u\%h I?Ilopr{ ?gi@pﬁ gécrt]or 1%140(%4’ ce leerOéqgansn‘luﬁer of Figure

a beacon si

2, whﬂ%]c&a‘&i’n@ 4oddhayedoyrespondad siggald lrﬂnsnattgd frousBS2 da0 aeaﬁﬂl 220 of cell 2
ontrol signals., Wthin bandwi dth for carrier the BS 1

204 gy of Figtindn DEERE (DRSS ahangvgdtpsspiisied witlgcarrier
freque%{%}‘ f‘ | D6PADMMWGIR 2fQFiafA" 1't}%arﬂé'roﬁreq:1illaﬁcﬁfs §é8 %ﬁﬁt Pbartiwidth

nsn1tter transmts a eacon S1 g € varil ous
associgted mathsad k2 freddehcy &40 0. aMithid bandveigttbfor tamies frid0ce aheaBS 1 sector 1

transn%ﬂg;r&gaglgﬁﬁtghﬁcpg algpr%lsﬁftm\gp&g 'rrl]zteriy%{g%lag X]af ngaal | n ta and control

si gnalsS ' W‘i‘tﬁin bzfnﬁ@'iﬁtﬁ st cafler Bf40RCBEHY BLARR Sraldflitd cpthsfd a beacon
418, being transmtted occasionalliy In a

signal ﬁi@d&ﬁénmrbmﬁmétbdummerdmw ferBS disectbak irandmittel ersmoifts a beacon

B A T AL TR T—

e.g., witB the or@ifhry/§ihialiab Al i Gaink @AnslatiRd nRRREPMe Sint) @hd atbbdeon signal,
416, and 418 conve transm tter informati on but no

from theseat of praspR pignalnmskuding e, 419, A\hﬁﬁg%mgmansnmt@fb@@caélonaﬂy ina

predet%%ﬂgé(& %‘ﬁpler?c%%g%' %{‘18%10 Wa% Eln dd & th% Br%%ﬁ?ﬂ gxénélprgg a4, Ordinary

aSSOCIa rr er requenc

s1gnahhg ndmmihtdeaas@@laatmﬂu&mg ht least ohe bf Vi lﬂ@m:andélib@r apphcatlon data.
hin bandwi dth for carrier 406, the BS 2 sector
Beacop ﬁlgﬁélﬁﬁl% <16y sndhfl§iconvey tanspiffer dnfgrmationlyit apdser %ﬁeﬁbfrc_y

mfo abi‘zﬁgn é&& 1n§1u?es a HaRkyigats ?]c%ﬂ)geéf\gﬁﬁ E%elsfr%aﬂén%y f; 406, a

w dt or carrier t sector
bandwtdth associatedrwitlr canseriftegjuendydad@f) and gbahdwidth asvddi hied with carrier

N TV T
beacorSdi gﬂ‘ag 1490 48O ordfrdey s1é1¥eﬂmgaﬂghé'r % 6u§BRYala Gkl caReMst %@:ﬂs aWithin

rent tines,” e. he ordinary signa g 422
bandwtﬂéh iﬁtg carriendrdQ8t thd BF0S sectidr 1t thansmittas [trapsrditsia beagomrsignal 424. Within

bandwiflég? ot &?ergyg lﬁ?gﬁ‘f’ﬁg?r% ggc{c?r C%lgg)ztlge?g%égrplg;sn 1'51: eagongsig'nza? 426. The
variouP5igaat @pai42e 124, and 426 may be transmitted at different times, e.g., with the
ordinary signaling 422 being transmitted most of the time, and a beacon signal, from the set of
beacon signals including 420, 424, 426, being transmitted occasionally in a predetermined
sequence on a periodic basis in place of the ordinary signaling 422. Beacon signals 412 and 420
within the same band 406 are at different frequency locations allowing a wireless terminal

receiving the beacon signal to distinguish between the two cells. Beacon signals 416 and 424



sequence on a periodic basis in place of the ordinary
signaling 422. Beacon signals 412 and 420 within the
weanes/bgivd 406 are at different frequency | ocaPComs2004/034305
allowng a wireless term nal receiving the beacon
signal to distinguish betMen the two cells. Beacon
signals 416 and 424-14- within the sane band 408 are
withingthe ehinhd ‘mmirﬂOSfar@m;éﬁexynﬂ fmﬂmbhqrhcaidn.mlmng awvirelegs &erminal
. term receivi t he acon nal o di sti ngui sh
receivisgtip Bepem g ehahio BngisRBdug Bedhacalss Hads gl 418 and 426
within%hé i bR Q8e Q@Heéﬁ&r&fu@n@l lo84tfch€ ﬁmmg ra%ﬁf'@fég termmal
| ocations allowing a wireless termnal recéiving t
receivingdbobeaspn pighaltto ditisguislybétwhebtiewre nelisne t wo cel | s.
The two cells need not be, and generally are not,
timng synchronized with respect to one another.

Ty ®fo0dells nbdtl hd b8/ andiedeheddB dRf ot ARAINAT | IMSoni St with respect to one
wireless termnal may need to performtinmng

anothegy, heretone. dainteiceliungeff @n@ratl@wg;the Wirpdgss faskenad yrn@xoneed to perform
aming SA0SOBAASHEOR0 32 S BB B e e PE BB fscns

based bﬁabﬁﬂf er ﬂlbl&l’sﬁgﬂatstrbcfﬁjvdﬂs(ﬁfer thatads, frém Ghe neiwedl], BEfoYd ltlféﬁsmlttmg user
dat a. Beacon signals or other broadcast, si gnal S. may
data, ecg.[EHPTVRICE dAtoe HeagPcaaRA wOR qtherijoadsns migaals may b%u%midn achieving
Cos K L T AR AR AP B lflong n
accordancirwith thy fs&@niahventienpl ary signaling fromtwo base
station sector transmtters, e.g., adjacent base
station sector transmtters of the same cell base
StighieG sholvl aRESAHS 306 Bf @kérﬁblﬁﬁy%@i’ﬁhﬁ%%mqaotﬂﬁ?e REEDEEctor
invention. Drawing 502 is a plot of base station
transngiéass, Grg. ,1ad11acantshas<t statiors$egtoa fiangmittatsof thesaowroell dhase station, in
S 514 _vys ti

accordﬁlr%c% ug}h%l gﬁ?cgso { heb%/eg\dnhér?tggldf@rgwglgp’w 1S aplirc%:a%@)ase station

sector $ ti@héBittes §8hMng InfortRasartib f§ Fre§iicHRg bhitbor theQektlt@il axis 514 vs time
carrier frequency band on the vertical axis 518 vs

on the fiprigoni agise Lo Drdwimgai04 dx Blos obbaspstalipmescsnd transamigiensignaling
into th? Emﬂ@f‘ﬁ rffégﬁ&# S/"l‘)arcfc(i3 8}1 ! \;'ertrld;! ?]R'tlg G tn?x' L9 %é }rf ' o gl ax§s 520.

equency ver cal

Drawmg 505 iom pldtef Ibasfel szaminabctat(l &aﬁs’&ﬂﬂteﬁ@lﬁdhﬁg o 8hd @a@epﬁ‘ﬁequency
base statign sector 2 transmtter S|gnal i n% into
BAWIAL |

band OPﬁlée YeaTGal @¥is P é b HmePIdhR Rordrenial axiy 8P4 98358 plat of base
statlon sb&'é‘r @Haﬁﬁﬁtt&oﬁéﬁﬁﬂ% ?ﬂto ccarégr%; fr &%fgarglt% the Rl bxis 526 vs

base station” sec ransmtt into
time on HE hosdizoitelraxfis m dﬁmwlr@ﬁkﬂ) ion pldief basetstamh saotcns 2583Msmtter

signatiph o ' SRR QB B8 S P BBy o R b Brizontal s
532. DrB@n"FgéUlQh?E pfo& BEIbARR @bﬁu@ﬁ@é&tm &mnﬂ@értsigﬁaim@fﬁ&é tﬁéé‘arﬁér fs

tinme on the horizontal axis 536. In the exenpla
freque@,q}'g]nad on ghep‘i'fmtl@l 650234 39 ime5@3he bodzongl Bxis 536.) In s exemplary

signalipl FRORER 0 6,85 271900 g dReod3 R 0245 395 S5F 536) are
the sanfy. CIthﬁéMpl&t)gﬂa{sl (5Q2,'5014.c406, 56$,W165512) ordinary signaling which includes
user data is represented by wide low height rectangles, while beacon signaling including
transmitter information but no user specific data is represented by narrow high rectangles. User
data includes at least one of voice, text, and user application data. Beacon signals are signals
which concentrate at least 60% of the sector transmitter power on tones occupying less than 1/5

of the frequency band.



user data is represented by w de | ow hei ght
rectangl es, while beacon signaling including
wonresgeymeer i nformati on but no user specific HBaTAS2®4/034305
represented by narrow high_rectangles. User data
i ncl udes at |east one of ¥dice, text, and user
application data. Beacon signhals are signals which
concentrate at |east 60% of the sector transmitter
tQne cc ing |less than 1/5.0f the . .
P PUE (ol 1 R 5 PG EAR R sE AR eals iR Ldgiin siemal 538 into the
frequeheyabeidl didear g eigualiig 0l iktolth@f) FroqhéricyRAE Mbeat 8 SlgnaB$2 into the
into the frequency band, ordinary signaling 540 into
f freqpepey bapdy psdiagryragnaling Stbintothed] Ghrensybandya beadea signal 546 into

b i . S j into.th .
the f b RHED BN AN ForcHaf) ABEaNng 590 b BE 5 FRab MR LR  Fhissguence of
signali!gg my(sze aaddand df nmsymsdi?nainiem[galnag& tb rsig@aliﬂiggse‘é (53(;8? g?enm, 544, 546,
and. This sequence of signaling_type and band o

545) 1A a0 LSRRI S STBSBBRE hoh 648, 7k ity o461 S(atollewe by
signaling et (398", sR#654 048147 sppasgras 111 ustrated by

signal i ng set (538",° 540", 542', 544', 546', 548'),

foll owed by signaling set (538", 540", 542", 544",

6", 548"). e sector 2 base station transmtter .

PSRt € Pbis i Ersgpatey F&Pﬁ%ﬁﬁegvfawgﬂngww figpeling 547 into

the £, frdifichdyEBHAENE YeA2BA Gignd 3A83&BMhSH $Rhe %ah&‘,tdi’ctii?]]gﬁ/ signaling 550

_ frequéncy band, ordinary signaling 550 into
into the Fxfgeamarsy tradda beacbe sigoal 592 gntalthss frignensythiaed fardinaey signaling

. i igpaling 5 pnto the frequency,.band, ..
ss4 im0, QLSRR 9.5 8) PR AE oGS B S orcinary
signaling d5® ity thei fg febudhgy Do, | THiOsdqhende ' Q8 AN 8P dnd TAAE of
sequence of slqnajlng type and band of transm ssion
UransmMESIOREOPBTRINAG Lo Signglig ﬁegg’i4§e‘i50(, 5aB,5545%56, §59), rep@ats as illustrated

by g 2Bl SRESS S5 SOl o) ORISRl 0 52
554", s5bymaBtng set (548", 550", 552", 554", 556", 558").

The first and second base station transmtters are in
the sane cell and there is a fixed timng offset
LIRS NG T RSGL O RER A B2 TSI M a e
timing ofsetrvdtversnttos fitsh setathasd satidnrteansmitter erandmistived bédcog signal into
beacon_.si gnal. into the f frequency band.. The timng _.
the £ (A 409 (R Shicpssrinblse B@L{% I e eangmiing 4 bgaep gnal into the f
frequerf®ly®BaAd 2Fhé BidRy Rlate@bhipBits@et B&achh Hichfls 588 ahd 945N dhown as
_ bet ween beacon signals 542 and 548" i s shown as
intervaj pepQwhide thsgiming pelsidonshipristiciendaacon signelsti4iang 548" is shown as

. ' ion. . t t i tt f th :

e YO P A S ARGt SRR B1p Shah Femgirs o

the sant¥ycetliif fishahit tBaeinQsigrlalPié tHhidnfted BY difft€ent 88Bort thdRmItBR at the
time interval conprising the conposite of the

same Uy er val s correspondi ng to signaling

The time interval comprising the composite of the intervals corresponding to signaling
538, 540, 544, and 548 is a first period of time in which the first sector base station transmitter is
operated to transmit in a first frequency band, the f; band, while not transmitting into the second
frequency band, the f; band. The time interval corresponding to beacon signal 542 is a second
period of time in which the first sector base station transmitter is operated to transmit into the

second frequency band, the f; band, and the first sector base station transmitter does not transmit



538, 540, 544, and 548 is a first period of tine in
which the first sector base station transmtter is
wopersaBed4to transmit in a first frequency ban@CTuiseool/034305
band, while not transmitting into the second frequency
band, the band. The tine 8t erval corresponding to
) beacon signal 542 is a second period of tinme in which
into thef@stifrgqgenaychendsthe fihands Ahe sasond period off téme issit dqaetrledsélian one fifth

. . it .band, the band,
e b ABR T 300l UFoR05ERY, O NIRRTt 20 e
first pericainsfitinhe. 1Bhe dpetationkepbitras illdstre@d &Y&ygranRng 53¢ hsiof {5?14' and 548' in

band. The secqnd period of time is at |east |ess than
the f; }Bﬂﬁ‘g ¢ gign lﬁészgrl%fherfébﬁr@d of tine. In sone

enbodi nents, the second period of tine is |ess than

1/20 the first period of time. The operations repeat

aBhd titne sntervalemdniprisirigghabemppsEB 81 theGARrval Sebdresputdinp48 si gnaling

' e b ,..and signagling 542' in_ the band. The tinme
330, 5%559\/%{1&?’%&%? f‘lﬂd?@e%toaé’f ngdwhe@ e seqoadiseater hase station
transr@dr i ESRPAYH AttrdRmSt 187 deBG PRGuer o i)

Chi T Bor o0 of ma i detond s eR bandothe 2D RRIE Hof®
transmgfting inge the fanstiequeney bandothe faband. (The trinsniatdreal corréspending to

n regue band,..t he band, whil e not , L
beacorpSlgeEl %4% § g beroder e E{W?‘FE Hrfesvegrebster bpsrestasiondransmitter is
operatekd® ttansm®itiifbehe/Bst HGIASPRMAl 1M ] BarkE ﬁﬁ@&e%b&ﬁlﬂlseég’lsbase station

is a fourth period of tinme in which the second sector

transmgftes dogs pat {tEASIRIt HHS Hetseeond; feequpeayahand, the £t bands it fourthgperiod of
TN | LSt ecbhand,. and th econd
time is o ar b8 ol SRR e AR et PR TR o il PPafGRES pfpurt
period biimeds keagthbn ¢poehe thildareod bhembamie oﬁ&ﬁtid‘nﬁ;%%ébt ReMNuQG-ated by
. .of 5@3; L%§$¢ |l east | ess than one fifth the third
signalipg, 533, 5# red 5P ins ez bandotihagnalingiH8' indherfy hamdr i od

of tinme is less than 1/20 the third period of tine.

The operations repeat as illustrated by signaling

g6 0te,two Base stBhot tremmmiittei8wene ftdne adjabemndellsatd ssdnghad Wbdld be

simil %8‘ in h?e ban@eﬁ If the two, base station transmtters
At By gHY el LAY SO OdTanE RIS WARKingg negssaa ke synchronized
simlar; however, the timng between two transmtters

woul d not necessarily be synchronized. Figure 6 shows
ahguaR 815pPws §n exsmnlaTy camnomcatiyst eief0600 mylenantdi dccordance

it 0BG OL TN L AR PR LSO U LT LS

system $ixdtidaal pedaliyas calldlctn 4|6'012)’ce‘JElfl\/IQS@Lt%i SEA&ell 1dprEQAis the wireless
celIM604). Each cell represents the w reless coverage

coveragg, aiga ¥op an Apcesrpedsse.go g,é),aseeqtzg%qn. & eblakse0Xs¢auteisponds @ebdse ftation 1
606 an®0d1 191%64%3)21‘35%0%&5 & l?a%? gttaﬁ&?M @(@B?Ea%gg:ﬁﬂ&nsgﬂ%gividelgligtgdé plurality

cor respon ase station
of sectagsibhe/excbatplarptsgstamBhowah B tsyctof ersiisdi@est; hdWevee X8 ARlcdddhce with

the inveYRpr (R GG e o9t WS 0 EFIOF, e aish govsiih. Mhe xeomplamispysiem
e B RSSOy AT
frequengigs naydeatusad bglsectods withime cel rtzpdensdtbs, those sectors that are not
adjacent. Sector 1 uses carrier frequency fi; sector 2 uses carrier frequency f,; sector 3 wuses
carrier frequency f3. The same carrier frequencies are used in the same sectors of other cells of
the exemplary system. In some embodiments, the carrier frequencies used in different cells of
the system may vary slightly. In still other embodiments, the carrier frequencies used in

different cells may be substantially different. Cell 1 602 includes sector 1 610, sector 2 612, and



frequencies may be reused by sectors within a cell
e.g., reused by those sectors that are not adjacent.
weeaismsInk4 uses carrier frequency sector 2 usesSPCEUSREA/034305
frequency f ; sector 3 uses carrier frequency The sane
carrier frequencies are udéd in the same sectors of
other cells of the exenplary system In sone
sector rid 4d iGelH04 timcludearsedter 1 616 qcmmcz 618, asdskdtor 3620f eArmikemplary
ot her

¢
bomdfiseGoRsap NS TR Pt Poberethdl bt petlM A 618, in
which G@hddFf BFatatishs TS RGE, hrﬁhdcﬁrdihéé( RItE Be méBbds Jf tﬁ@ﬁresent invention.

i ncl udes sector 610, sector 2 612, and-17- sector
Handogfj eperatims miy6dse qoget incheundasy eeses hetree) thgddifmntze@ms of the same
0 undary region 622 is
chu@%%a%ﬁ&%e@g§g§%ﬁa%é%g§?§ ]%g%¥BR% @P}aps wth cell M
sector 2 618, in which handoff operations may occur,

in accordance with _the pethods of the present
i heesReramary uesof Fagyes G elseirclydey aplualiyod grd ppdes ENT, EN N,

e.g., w@x@lé@géﬁ?ﬂ]uﬁis%éh hek ﬁ@n&ﬂ:@ ? % SraRs ?%ﬁgg 8f ?acﬁfceltl.h Fhe wireless
sanme ce in accor ance Wi ods of the
terminpisesectiuplaventiid ouse sthtiensewe nmemsslhskss tiethe@hd hbdasraee Gnobile devices,

also includes a plurality of end nodes ENl, N N, e.
they migy mavedtropghont Aedters afit ROt D PIFISTh obhesendiipdesimiy Bpcbive and

& BRnRIS L. O Bedebn §36A t i
prOCﬁsc E%S led To ct: h e]f1 bgg e ° g()tff dgﬁ tg %-E%\I}?\g&vﬁmlef%%g ﬁB{H ﬁn@gﬁhﬁ Sf base station
sector trapsneitidrsrin decordanee mithi themgtheide eﬁthe pressntimyention.eThe end nodes may

use mttﬁgagt c%n%q#mp %@gﬁ%ﬂf&radﬁ% 8%9@@ [j he & Yosr&reagsnntgésde d:ﬁ\e process of

1n1t1at1ﬁ% gn@b&foriing Rarldoer speriiofSfrbmene lb@%tatfdh%@bt@r Brkaeh Addnk ?omt to
base station sector transmtters in accordance Wt

anothef haserpiation $ector attaqupmemrm inj agoerdancerwiththe metitpds ofielee present
. Y M i f the plurality. of .
B 39 BURELR SR ACEALRAT R B Qbbb Ghons aevices o

mobild wudes.aCelh @ 68D @e(ﬂ!@ﬂf Groﬁnﬁmdb@ilﬁl@fdhtpﬁfem&& (N8 654, <HN <Nl 626) cell 1
base station sector attachnent anot her

602 scipag S5 e A PTE S (BOHLHA28. 1 16807 dilhb E0%pior 3 614
includds lﬂﬁﬁngpglsEﬁg gﬂlﬁ‘f%?i %ﬁ\?ﬁt&ﬂvegﬁ NE@(?4 Mgy, 1961%??((%188@3 a plurality
may So e refe

times rred to"as e communi ca
of ENd@N Ic@30, &N Ni3B); eclh &1 684 seCedrl2 6l 8G6OAudms et uralityodfEN's (ENl 640,

N N G R e el eabpham et s PN oenEN o .

628, EN N 630), cell 1 602 sector 3 614 includes a
plurality of ENs (ENl 632, EN N 634). Cell M 604

sHwtageess nedﬁ (bass] stati@ns)H(606,1008) aeyouplEmin § EivoB3GdeEdide.g., a
638 ura

¢
router, ghnffl ol Bl RP03ineluiy YOG BRToR 1 fuméd Sother
networkmoderasl the Pternad vih YieforlEek 65N N&dbrk FkING66E,%52 gb«f) may be,

access nodes (base stations) (606, 608) are coupled
e.g., fiber gptiqe#esnode 648, e.g., a router, via network I|nks,
(650, 652), respectively. Network node 648 is coupl ed
to other network nodes and the Internet via network
| Sentor 664ndaiNetoptuns atd idbosif{dde0 diGidg 1iBbeyithimyeablecell separating the

three sectors (610, 612, 614) or (616, 618, 620), and a cell boundary region (622) is shown as an
overlapping area between cell 1 and cell M. As wireless terminals travel throughout the system
and approach and/or traverse sector and/or cell boundaries handoff operations involving a

change in carrier frequency may be performed in accordance with the invention.



e.g., fiber optic cables. Sector boundary regions are
identified as dividing lines within each cel

weepEratiomg the three sectors (610, 612, 614) BCTU81®DH/034305
618, 620), and a cell boundary region (622) is shown
as an overl appi ng area belS$ween cell 1 and cell M As
wWireless termnals travel throughout the system and
abmcg@ndhn@rwmm thetineongos thedmet snti@ndb@d, 608) perhalivatlp trag smit

|nvoIV| a chan rrier

beacor HEaTe SR Fra) HisEF BecPEORRAIP (Osrlainh & fies e frecquencies £,

fy, £3) intb/&d%hls@étor diach &1@%@&%&&%%%11& 'i}ﬁvehm‘x? fihd Q1 1dass (624, 626,
ase stations (606, 608) periodically transmt beaco

628, 6%@ §Hal €34, 63@:@% , &0, 13 4f64éqlammyn1m]@sthe( bewon Bgndshn the

er f S. each sector of
frequetity St LI AR ROl I obdeR Al R B s EE e RE! Shtpt andor
huepcmmﬁaﬁkﬁﬁz4, 626, 628, 630, 632, 634, 636, 638, 640,
642, 644, 646) are nonitoring the beacon signals i the
frequency band of current operation, in order to nmake

ﬂl?%{éé'ﬂﬂﬁstlgﬁ&azfndé)@ﬂlﬂﬁ SlceSEdR ébé%@g{aﬁ j'mOelm(P‘iemented in

ffs I gure trates an exe

accordanaewittp &E@reﬁemt inventioi 0 The beesiioh 700 ioh FRueoT @@iydR athble detailed
ention. base station 700 of Fi

t he, present Th i ure ]
represepiafigh qf gy of e pa Hiag! ﬁ@ﬁff@é@yﬂfﬁgw ol @iy Bhe hene station
700 iné188& ShiBtdseas00f .k h@P@yﬁ RIARY oF tQERER g g J)n@ for%a%]ﬂj%%tor of the

base station 700 Thcludes a pfocessor 7
base statign 1RG(seetyr bfeCﬁlefcIe'iQAes@Ior@ Igcc;lvcm‘VQGf orseetar:N 18eited WOSD a

base at|0n7 ec elver 704, ctor
pluratfy 3 (3G e né BB ool e Yeign Gapr hiappaijter 710,
sector DErahdrAMSAT 14, er §acto@ I\Qtransﬁﬁ'@erfﬂﬂl} QAUD FRGIRE 796, 4 HEcASRIule 718,
station (sector 1 transmtter sector 2

a memoyyaéniBaagen fapmitter cirgwies, 04gN one é@rsmvln sestor pf Al basm statiGn (beacon
116, I dul e 718, '
sector E%ﬁ%‘lﬁ%ﬁ?fg lnds& mbte%oﬁ sgcgtl§1cgﬁ?ﬁjsn%gerlﬁ2 " hgeapgg Xeecg%rﬂl\l ggwtter 714",

may beOJﬁchuHed haggt sttt bator(PReasdRr ﬁﬁéiﬁlﬂfduheﬁtﬁ S8 diffBfent circurits are
beacon sector 2 transmtter 712' ... beacon

used tosgg@plape gacomignals anshordipary) conirgl /uper datpctigines Bashdase station sector
receivekr I@ﬂ)‘ls 966 07085 fs%ﬁg&;& s sécﬂ)r%ﬁgﬁgé gg&gis 1 W!?:%fv% a%ken&g r7?(51 sector 2

circlits are use on signal’s a
receivegantkinmal7$2 centor H reafanmaz{ntﬂmhﬂ 34), gespbativebaahd basecsvatigatls, e.g.

ok A g e R OB S Sy PR Hanats, an
user dak:£ %hi’@n@lé‘sseﬂéﬂﬁmlﬁ Zn (HRQEOF cVefRC %axﬁ‘ s&%ﬁmgg{%ﬁno,ﬂz, 714)

respectlve Y, can receive Si gna S

transmigs @frﬁabls signalk mio ﬂ@ fregyereyttend asedfan dmﬁrizsy siteh afii iggiin 1ts own sector
and user

and int§ A op B0 RS breRTHE Ry §RertBeo G e arutt reasaicts in the

systemS @éblﬁfecél&@ﬁ@lﬂﬂ 1081 7485 1ebluded a deddder (T79)358, 17a0R %@s&)@&wel y, which
ignals into the frequency band used for ‘ordi

decode% regaiPd Hplinlpencodedrignabeiotesraciibe infermatine bﬁmgq:uemyncated Each
sector tpeﬁl@g]itéﬁ?ﬂ) t7(-1)5 ﬂrélg SQ)%[IBIG& kc%] ?ec'tor%npe%n Ejéegt Tttra%segt Shtenna 742,

nsmtters
sector 2 transmit antenna 744, sector N transmit antenna 746), respectively, and can transmit

signals, including beacon signals including transmitter information, and ordinary downlink
signaling including user data, assignment signals, acknowledgement signals, and pilot signals, in
accordance with the invention, into the sector covered. Each sector transmitter (710, 712, 714)
includes an encoder (748, 750, 752), respectively, for encoding downlink information prior to

transmission. In some embodiments the base station 700 includes and uses separate receivers,



system Each receiver (704, 706, 708) includes a
decoder (736, 738, 740), respectively, which decodes
woeesinssd4 upl i nk encoded signals to extract theCT/US2004/034305
i nformati on being comuni cated. Each sector
transnmitter (710, 712, 7t3¥-is coupled to a sector
antenna (sector 1 transmt antenna 742, sector 2
transmifteyasawdfor anfeamsdorenth of ghetsectons ofitheesi. tinaome eMbodidfents, a base

and. can transmt. Si inclu
stiior, SEEAANE ke Bk Sk AT BiioP PSR Reisf bl i of the
sector©Edhieraalty td@lmsielstﬂﬁoﬁl Heiable RGnsAkcH d}htﬂgeéi&@iedqﬁﬁ&mnaht tto transmit

assi %nrrent si gnal s, acknow edgenent signals, and pi
into eagh o Hegectpys 0&8%?1 @arﬁlaﬁebw statipmeaniioy eentarined antennast big., an antenna

with d§%%19| ng#e%%gcg)grae nﬂ?cﬁﬁ t?e[;ﬁr%t é}é{r)sn tI% g%t?é emgbdﬁﬁlents sector beacon

transmigerpactits/@ly,, 7120714 nwdlbrmgedi axdhire Rsupled & s in@nBHinQE (742, 744,
In some enbodi nents the base station

O% t ransmi ssi on.
746) ?ﬂ? OHETRYIEE S afifoT &xspedlsh Hheeseplor Beagen ganspgitters (710, 712", 714"
are usdd t%'?ﬁlgh%fé Shrie oﬁﬁg épntgw gﬁ%cg)g@?ﬁlaﬁﬁé aﬁagli@otﬁan%gfssr%% Egﬁeultlple

beacoramgnafhgin@ orecmimere cellt Whieuteo dhmédrinsmiiddhas lltnyuﬁgcdlsruptlons in

e|ve signals frome he sector over ed
n"m’a[ %gl%a? Fli‘slﬂsmlziSlQP%{ %8{0@5% $PPF OF a@pf Weéaeeqqartrazeaussm
functlériém@bédéﬂﬁkdlﬁwd El?cd:llrs.ansm t I nto eaCh Of t he sectors

covered by the base station, and/or sectorized
antennas, e.g., an antenna with different elenments

ndl tars. In s
o R PO Re Bl oo B vt pafort byt potork nodes,
e.g., otﬁér.?accasl%bd@r(BaSel’S@dtid)ﬂ)? Go@Bid, AN §RVs MndeQobhHdIBY, bind the Internet.
ant ennas (742, 744, 746) of the corresponélng sect or,

Vo mt?l&‘-‘ﬁ&éé |aU@W§/ WTSW'@SH%%BS (708 @a&metwqmﬁmhm p(nmw ornmunicate
7 r
with o %élgl\éﬁgﬁ %‘é Qﬁ aﬁq nSdéJsS ﬁﬁp%\%dnfge% arﬁngs as tg&gl? 8etW8F ?ﬁ.ﬁc hfnsptepomt.
beacon signal s |nto one or nore cells while user data

tran ted thus limting disruptions in normal
Flﬁapanfg% §éﬂ Bs55q ferrapaiynag Bmingyyyneirppisaiinmbetwespethey various

sectors%olvel‘éﬁ bl R BRESAR0L. %@H}oﬁﬁaﬂgn hURe %:1) @%Sdlﬁfgrm?tes%gf?)gel%f the same

related circuits. ase station ace
cell allows firdsatoneigrakeao be anomittéd Grohodiffetet base sition serdotagansmitters

BT o N T
of the dafe®efl a6 Hxﬁde%' foPMBra/Iicidt 1ﬂ&a@e§§1tglosgcl%§ hﬁﬂ&fﬁ@e‘f‘ﬁﬁgns as the

attachnent poi nt to comunicate W th ot her
WT inyndeqd ip dlepekandoicagy in seing tmbedimeBS, amittsheiertinneg \amdhromzatlon

modul e 718 is used for
Operau?rﬁasltt%al Al ng%t%r“fnse}g}a Ct??@ﬂffecgrwr? tion between the various
sectors covered by the base station. Synchronization

between the different sectors of the sanme cell allows
MMy A28 Ancdindps spwines 7pd and %ymfpltr@aywnﬁéﬁq dhe pracessor 702

executé%??l?tugs "’}g& el ﬁ&g ttl%er R oA td f ' Xgrg/mj?r?{)l gﬂtrol the

sets betwee Teacon & gna
operatibie bfitbe basti sia‘tmn@l@t) isdediog fheOforﬂhhHuﬁét[@s @E bdheahl#ik, base station

es for nore eff|C|ent intra-cel| inter-sector
power %@L seosézg%q% confgoly ¢runmunication, ordinary signaling, and including the
new features of the invention including the beacon signaling and handoff operations.

The data/information 756 in memory 720 includes a plurality of sets of data/information,

e.g., one for each sector covered by the base station (sector 1 data/information set 776, sector N



WI i nvolved in the handoff can, in sone enbodi nents,
omt sone timng synchroni zation operations that woul d
wobthesrossmwe have been required. Menmory 720 i ncl BAEAIS2004/034305
routi nes 754 and data/infqormation 756. The processor
702 executes routines 7542%8nd uses the data/
information 756 in the nmenory 720 to control the
data/indpyamagion get Iﬂﬂ)t fectpiak datsfinfoinmation 66t T76chclddesgat11e84) seatmd

n S hed tation control, .
informg{08 7603 cln FRARERYOR 2. aBF Siebimisrmital () iR hathgnition 790.
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invention_ including the beacon signaling and handof

informgfap 486 mskdeyprrigrninigrmation #ea artshfrexs@nmnbardnofoymm@a 798 Carrier
nformgh 996 oL ERLLt 10 9918 o8 SO BLOL I B ocen

sectors( l$l€h¢ gystein. dBteghénel an@infomeagieh 786 Gichars badvWd#Onformation

dat.a/i nformat.i on set 782% Sector 1 data/information
corresponding/g theearigfeafarmesion 886, Sestar srformatinnESGiidentifes the carrier and

nd SEREEL |8 LR S ) YRSy Ml o

beacorbagmal ansid be edndnoittad Hut ecesew gecific datani r el ess
termnals. Sector information 786 includes carrier
informati on 796 and frequency band i nformation 798.

Cprid be@bor EQHMBbA 988 TR Auded fdnl S8 rb RnCAY; rhﬁﬁ information 703, tone
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informi, PR Widtieon a0 ate Breb o BF Al Bt epise | rinsmitter with
specifit fieftdricies 9r tdh@s.CRIrhing infoRHatRard3 m&&ésa@, g dibinkhtion identifying
ordinary signaling wthin sector 1, and the carriers
beacongsignap HABENIPHONHMIRE Bk @d when saetdr 1stangmgitdsd 10 shorddiransit a

r beac
sescor Wy 55 SRR Lt AR TS RFRAR7D SHTREbhodBR bencon
signal hm&lelfpmna@anﬂf AtdWwhén0sRcio0 D trapaveer 710 sHoRE tr8Rmit beacon signal
transmtter informati on 709. Tone information 701

into the ﬂaamfé Sanc¢ Gk igAran 04 elsadndedsciaforaiaamidentifyong timing
§
elaiof Ak AAISS t, U ER f EESLER S tmecn escon
signals; trdnsmrtmdlb(yrsectde i ttnaflgmlmgr DHBaartimsing nelbhtidriships eseden beacon signals
when sector 1 transmtter 710 should

tjmn su
s oGBS e IR, § 5 ha ERITITEF T HANGH SIRER, transmiter
712. ’I%ﬁé: h@[{plﬂg tnftGnRfoh 7685, o/d. Om%"rﬁ‘iéhgn Es!eﬁ% ghﬁeréte kl’i%ﬁ}%ﬁ@ sequences used
into the carrier band, sect or
for the bﬁ%ﬁ@g wignelsy e.Z.1 @heh thel tdne pzsesof Ibnﬁ dfelwamrmogrwpondmgo sector 1
nformatl n 703 .al so cI ud

d
ranseof 4 i Bl RDRes g s e e s Ormation

707 mdl)lﬁis@ @fAnshigsiah power Bvel ihfobinMebn 8} Sdch &R $HY lié‘écémﬁgnals that are
sequences between beacon signals transnmtted by sector

transmiftegl by fagectosd trapsmities. In sﬁmﬁgemlmdanﬁmmm paseistatine eertor transmitter
concen??tg% gtrr;l]c?gtt gp% St the %g:tc‘cxpt{a%lgrglsg&tl ?gﬁ@ Ethg? en%ti g% gﬁé)eacon signal.

sec
Transnﬁ&@tiﬁforﬁaﬁdrﬁmmnthldés information conveyed by the beacon signals associating

the beacon signal with a specific base station sector transmitter, e.g., a base station sector

transmitter identifier.

WT data/info 790 includes a plurality of WT data/information sets for each WT: WT 1
data/info 792, WT N data/info 794. WT 1 data/info 790 includes user data 711, terminal ID



712. Tone hopping information 705, e.g., information
used to generate hoppi ng sequences used for the beacon
weigisaBso4e. g., when the tone or set of tones BETAS2004/034305

beacon corresponding to sector 1 transmitter in a

speci fic frequency band n%&‘change as a function of

time. Power information 707 includes transm ssion
inﬁﬂﬂwéﬁk?llévgbrDhﬁﬁbmmtbnﬁlﬁanmkanﬁnmmﬁbmélhehdmmeshgnaks

mtter

informg 720 gl AR BRe a1 PSR o Gt it olf@pesrdiodes of WT
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mclud@tlafdrxmatlsmﬁieﬁﬁfyhrgahs Bactdref thfhﬂwli[f 1 BlourtéftlgladRhed M associating

790 includes a plurality of WI data/i nfornmati on sets
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handotf ety MO R e RS S diintormation KsAiund e Feiesf operation

of WTS.eé §| QTN VFI(SIB Wy, 'AQEJ:SQ des MQ&lEﬁe@?&%%@g&foﬁﬁﬁ{tfoln%?gae g.,

5, and/or user application dafa erm na
downhnh e nnlmlmgmsts; includerasaffio tloanmel segmeassudelahivedbethaWEated to

W 1 hBRIGRGAN Pho e EitpBi St Bh il oo telaced o handlofr

operatwlm} b lgdl @ishan A6 ek ét Qe sk £ Hdnk WTDint B8 foox'écélved%eﬁgﬁred and
W' 1 is currently attached and associating W 1

compargd depqoncsignals irep apiuselife et pasestationsector dinsanittersi gnal | ng
by the identified attachment point sector transmtter,
e.g., sector 1 transmtter. Sector ID information 715

ﬂo&ﬂnemﬁ%deladdssm‘lﬂﬁﬁﬁty GTTseis @€ Rbutings, o0y, Sorefof 8dchlsbetor covered by
S requested as a_new at't achment point in a

the baS% Sifdon £ W?f@aié@ttm%%% 1 AEPT EPEiney 760). fRougimes 758 include
commuhf&faﬁﬁﬁ@tohﬁﬂes'ﬁ?n%idf%kggaﬁ&eccﬁ@ E)H?E]CSO‘PC& 3fﬁeo<{g)ganumcatlons

Access

routines %@mmpziemamftba; watdus noﬁﬁﬁimoathns proenis uséd eyithe bRsd stdtion. The
s traffic_channel gegrrent s whi ch have

base st BB Piyelibics 18 ety mSERGAAT dsorraaapLbersiation sccor 1
operaud'rﬁﬁhdﬁlﬁfngrfﬁé sReRer 7041 tﬂaﬁk‘h’nk’c&eﬁld Bfé (AR bé A2Bn tehdhifd: ’fﬁ /0

handof f “operati ons, request nessag
interface (/dfn sgiedylingy @rslp?@rns@ntrol areh@ta/egnalngab@acem s@na:hng, and handoff

operatlo%? r??c%ﬁg%aglg?wqg { ;%nal f pggﬁmn ggatsérj %tglgtl)lgiéqpt{% 6‘]’%@%760‘\1 includes a

schedulpt mbaiile 1766 @hd Sigh&in@frofiiek I768S Sighaling rdfifed 248 i8AGHes beacon
sector covered b y the base station (sector 1 routines

routines7E4), ordinary sigaaling iquitegst 778 eandAgoyloff Reniinen 324. 75@1eduﬂct mdéule 6 59,
e.g., a SRR &ﬁé]%ﬁ&saﬁllgﬂct ﬂegb(?ﬁcez 662 b%ﬂgw Svalifhd S A ¢ segments,

routi nes SRt cati GRS
to wireless terminals for uplink and downlink communications.

Signaling routines 768 control: the receiver, the decoder, the transmitter, the encoder,
ordinary signal generation, beacon signal generation, data and control tone hopping, signal
transmission, signal reception, and handoff signaling. The beacon routines 770 uses the

data/information 756 including beacon information, e. g., sector 1 beacon info 788, to control the



routines 762 inplenent the various conmunications
protocol s used by the base station. The base station
woanisradoon out i nes 764, using datal/informati on PEBUS2004/034305
control base station sectgr 1 operation including the
receiver 704, transmtter %10, opti onal beacon
transmtter 722, I/Ointerface 716, scheduling,
generahipg japd Fgnepistien Pl bargorisigealsinpradidange widhatheinwingoal nng;cordance
: ratlon, ..n_accordance wth the present
with R MR B R GRRNL il ke DR B B et s ki FiRdach of the
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Signal i ng routines 768 includes beacon routrnes 770;
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. : I: . odul. er T
invent o B[Ry B bF necso Ry S ARR 0 5 frrp fgeauency
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base St‘?@%‘l EGHY TaPsILeR1s sugRengedt duringethafdimpriiwiervaligerresponding to the beacon
signalt ransmtter, the encoder, ordinary signal generation
beacon signal generation, data and control tone
hoppi ng, signal transm ssion, signal reception, and
ndoff signaling. ,The beacon.routine 0. uses the
RGP Bl e G GO BRSO PG iR elion 700 are
transmétted- thros 8k tef sedtoP 8@ 10. T8Bthet mbONIeRls, {dd%s @2l of the beacon
_ generation and transm ssion of beacon signals in
signalsgerp serapicleofB® 0@ mayiberansmisied byrthelsacemtarseiwert 122t he
i nvention, beacon signals may be transmtted by each
sector transmitter in each of the carrier frequency
Waditary signdlingiredtiRs 703 eontbdl dpbiatios SE&@matPlovwHIKNA iplink
) .Signaling or by an adjacent sector in the system for
signalipg. qOFUR3FY doymkink pignaling ineludascilet signals ssigimaent signals,
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ok S Ry G S PLSB S nd WhH A, BEAE e Py Downtink
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oo f ordi nary signaling, then ordinary signaling by
Spanﬁ?ﬁé? base station sector transmitter is suspended
during that tine interval corresponding to the beacon
signal . In sone enbodi nents, the beacon signals from
Jhadoff rautifes 7 ciramd thet tenidoff sipd6lieg, e.gt, handoff tieedges 721, being
hr,ough t he sector. transm r 710. In other
manmn@ﬁgﬁg. 1gCeIyethy hgse Eﬁoggbﬁﬁ%x%éﬁcon signals from
sector 1 of BS 700 may be transmtted by the beacon

transmtter 722. Ordi nagvy signaling routines 772
Adthopgh thsgevtines das end datalinfarmatitmidbihake beed shptvin ik Figure 7 on a

. . i nar L ' | j i.ncl ud I
e o g LI, 0 B SO A

informationenayClesdhacdd teingeral ssctorn dRod exthple keohirddddié fionRamiRk and
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functlog%%gqtqqs ot

8¢ gpeaption of I intexfapg 4103 meayrheedpmyaon ansk shared fetvgeen the

SeCtOI‘S.a SpeCi fic W.

Figure 8 illustrates an exemplary wireless terminal (end node) 800 such as a mobile
node, implemented in accordance with the present invention. The wireless terminal 800 of
Figure 8§ may be a more detailed representation of any of the end nodes of the system of Figure
6, 1 or 2. The exemplary wireless terminal 800 includes a receiver 802, a transmitter 804, a

processor 806, e.g., CPU, user I/O devices 808, and memory 810 coupled together via a bus 812



Handof f routines 774 control the handoff signaling,
e.g., handoff nessages 721 , being transmtted from
wanwsrsemived by base station 700 sector 1. Al pooaghoo4/034305
the routines 758 and datal/information 756 have been
shown in Figure 7 on a pef3sector basis, in sone
enbodi nents, sone of the functions, routines, nodules,
over Wiy the vipdusrehementhcandytebasdeadataatieinfurmntise cThe feceiver 802

) | i cat. ti and functions_ rel ated

nctua S ST B b S A BRI 00 may
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ex lary wireless term nal 800 includes a receiver .
recoveg B—g’gl}l)]gitlpp Ve itea or gerfergd piithydsapongignaliag g The Grusmitter 804 is

' Qget her..

coupeiin WiRY8 B SRRY AR SAURLE, LRFEL0Ghion
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a plurality of base station sector transmtters wthin
sourced frenspasenedasr ilbe izeleds tonmirat’ e neamoe 8iW irfeludee routines 822 and
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data/infodmiatién B2 B MemoS/0 0B Yot s AekCopRE:Aion T YheSh #E18ES (BEmARR00
error correction coding processes to attenpt to

. use : . .
includipg guplgmeniinoihadescen releed duictivanofthe presentfimveationi t h by
beacon signaling. The transmitter 804 is coupled to an
antenna 820 and nmay transmit signaling and information
tWirtlbes tbansi@alsdasd/inGdiniatich 824 H@ludesiues tta 806 ishéH dsoda@a Mformati on
., handoff to another sector which uses a different ' ]
and fﬂeéé’i“??‘i“rd ?’Sdﬁ%tﬁ%/y‘?r regeired fyom g @gerdwde gugcommynications session with
. ) . m ' di a ndlLor .. ..
e vinBEXO8E ) Vs D496 g L GRDODR o 1 3B Sl 18 Plcaion
data re¢emtedrad edrtfod thepmdinarotteeliak dignalipgin doeedink eRffisefandéltsdgment s.

) d . Th irel t n nal .
User infBicH 846 THERS (rlab 7 i esnaen Satchren anemAditiamgion 534,
sector B2 fortaBoR 896,985 inRRBAEHESIL fRntil&l 5&35%%3%%n%@, esource

uses the data/information 824 i n nmenor fo contro
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and files intended to be sent to/ or received froma
may bepags 2 yalye of ploge asasiaied sdth thp bassstation andiised in hopping sequences

that identifies the base station among a plurality of base station within the communications
system. Sector ID information 836 includes information identifying the sector ID of the
sectorized base station’s transmitter/receiver through which ordinary signaling is being
communicated, and corresponds to the sector of the cell in which the wireless terminal 800 is
located. Mode information 838 identifies the current state of the wireless terminal 800, e.g.,
on/hold/sleep/access, etc. Identified beacon information 840 may include: information on each

of the beacon signals that have be received and measured, e.g., cell/sector ID, signal strength



the wireless termnal 800. User data 826 includes
recei ved voice, text, and/or user application data
woeesingd4as part of the ordinary downlink si grariusgooi4n3430s
downlink traffic channel segments. User information
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information 852 includes carrier information 854 which includes information associating each

sector/cell of the base stations in the communications system with a specific carrier frequency,

bandwidth, and set of tones.



such as slots, superslots, beaconslots, and ultra
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information in
the invention.

In some embodiments, a base station may not transmit beacon signals corresponding to
each of the system frequency bands into a given sector. In some embodiments, a base station

may limit the beacon signals transmitted into a given sector to a subset corresponding to the



the user's identified beacon info 840. The beacon
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o ' e,st.atiq imt the beacon
ceiscSTRNIRE by e PRS00 TR, B b P GRS o
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for an exenplary comruni cations s

Al t hough sho [ ystem
bands, i} JAFOIERER G NCAToeA L VBt e HPesstioR TS in s1eB P82, Whero the base
station (fah &RikBRACHe BERNESY on bRGiHiEMBRA. GBS%I ot PRICLERR Sin b8p 902 to steps
ot her communi cations systens in I ch”the sane
904 and ptepu @i myaalltl.i kn stapt90ds @ firse beseysitiondransmitive issgtated to transmit,
e bt R S R P8 o WP i v
period sionnfﬁu.nmﬁh'% PSS SerdMoR AtheR@td firdPhREBMESH rhfkntbedoes not
parts of the system In such an enbodi nent, the
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206,04 B gl b B bR ST o  sccona
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, handoff , and maY use known hand- of f_techni ques
first pelaiscﬂ%f (e - 8., 1/Nth the first period of time where N is a positive value greater than 2,
e.g., 3,5, 10, 20, 100 or some other value depending on the particular embodiment. In some
embodiments the second period of time is at least less than one fifth said first period of time. In
other embodiments, the second period of time is less than 1/10 the first period of time and in still
other embodiments the second period of time is less than 1/100 the first period of time. In some
embodiments the first and second frequency bands are the same size. As a result of the

relationship between the first and second time periods, the first transmitter transmits into the first

frequency band more than the second frequency band, e.g., 20, 50, 100, or more times. In some
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di fferent frequency bands,.in accordance with the
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than one fifth said first period of tinme. In other
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econd tinme periaod. This occurs, when per 3
to trans%ttqs%%qta @1{11331},‘; tho first ppapdiof m‘iepﬁhﬂre s afpasmvsmﬁpgeﬁ@@eawr than 2,
, 0 back to step 9
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occupylng | ess than one € Seéc
band. - In the sane or other enbodi ments, |n step 906
tati trans tter transmts into the

e t Db
KO frid Prsich R it Sm b s G et taton B 20 4 ppeiod to
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duration but need not be synchronized in terms of timing. Operation proceeds from step 908 to
step 910. In step 910, the second base station transmitter is operated to transmit, e.g., a beacon
signal, into said first frequency band during a fourth period of time which is less than said third

period of time. The fourth period of time may, but need not be, the same length as said second
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910 i s repeat ed Pe Og ; Q%%P%tsé%&gﬁgan%%?%eﬁ t fgnsmit
into a Seﬁ@}ﬂ frmn%ebmdelmmgmmmu p@nod)bf tise inddedes t9Hehit@Se transmitter
mformatY&i Giftno u%c)a(rt spem?a%ata q rriany embod1ments steps 904 and step 906 each
include operating the first base station transmitter to transmit at least one OFDM symbol

including at least one complex symbol.



In some but not all enbodi nents, during the second
period of tinme, said first base station transmtter
wdaes/agn4t ransmt into said first frequency baauuskm4/034305
sonme enbodi nents, the second period of tine is |ess
than one twentieth said f£$st period of tine. In some
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transmidgeer ati ng the first base station transmtter to
transmt into a second frequency band during a second
period of time includes transmtting transmtter
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flowchap oGt Thlfgfntshhasé istatibn beine fittadell@nd thicgsohd bRE stalon is in an adjacent
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size as the first frequency band and also includes at least a set of 113 contiguous tones. The set
of 113 tones of the first frequency band is non-overlapping with the set of 113 tones of the
second frequency band in some exemplary embodiments. In the exemplary system, OFDM

modulation symbols including complex symbols are conveyed using at least some of the tones.
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the tralisgrﬁtgésﬁg seeéc%r%‘g%rgeé\éggeﬂnsggﬂb{% dan' th QC%JE%U% tﬁ%}sglp’ya beacon

signal igtrbitsowie bami aridmrtehm nmre ppiharayljasss bends corebporadiyl 3 lokd@hary
gb% g ex,. synhol s are conve ed usi ng

signaligg bY gjdsentells aspckipia. Hyfrininges epraiedpeiogisedly cdhabeacon signalin

some eSbEHRAALYis 8 dWé’ftmgntah% OR&iAE e Wclthtlﬂﬁre the{rf‘ttxx/l@é’] three times

second base station trans ‘tters are no
or eVensl)Dri@Ydehﬁ 2uetagd poweredqpeoding on dincerainalitnent, obt.oges ussy Eb@hnsmit

S timng at the base station in the fjrst
user doft, HHETLEP LA i o S SePibiotstad aiandts bisoon signa
makes the We@nakgriah€asha d8tesiaBlel a‘ﬁﬁ ré ddgh28ble %Qﬁglegseﬂehmn'aﬁ thHifring the
one particul ar exenplary e i rent each base station

downligl byieadgast Bgnalingdeom the b@mjﬁitatmn,% Differant tageschanibegis@DBy different
base stzﬁf&ls Qlflov%\ﬁg tP(e Wto 1H§ncc %H%ieDgA ter agg’cznr%sggr}ai rrB][ OHPnﬁby the beacon

erval a beac

signal dmlaenmﬁonoéy ﬁwaxsyr Wlffelﬁatwﬁﬁﬂ Mﬁe%éis&?ﬁi@iﬁt@ér%ohhﬂﬁm e.g.
nterval s. The beacon signal, when transmtted in this

tfansmlf%d‘élétl fer indgprpRton ang/ar iAsipitier Bewerdevsl infemeationhe base
station transmtter's own frequency band, e.g., the
band used by the base station sector in V\,hi ch the
s ansthet ¢xample cbokddrebe following exemplary embodiment, which uses the

method of flowchart 900. Consider an exemplary OFDM communications system which
includes sectorized cells with two or more sectors per cell. Each sectorized cell includes a base
station or base stations and a set of base station transmitters, one base station transmitter
corresponding to each sector. Each base station transmitter may be part of its own base station,

or multiple base station transmitters may be grouped together as part of a single base station.



for ordinary signaling, or into a band used by an
adj acent cell or sector for its ordinary signaling.
wohoas/addiows a wireless termnal with a singl ePCE@S2008034305
chain to continue operatlgﬂs using its current
attachnent point and currefit frequency band yet stil
_ ggtain i nformati on on other base stations which use
First apg pqcopd heserstaipndrragmisigrranay @;rrrasp@ndfaraﬁj asérgmaubrsg)f thewame cell.

In suclil’?éJl é)géllrr&?% 5@/@ oﬁﬁ‘ﬂéastgé g st?' %L'hent%? g%@ 1S t}l'i:‘ egqﬁ:gcy band used by the

first base afation tramnnttmyfoa itk egpnhk dswhiilvEennlReaE o trﬁffg:r@ﬂaﬁne‘i 9ss1 gnment
ent [ agl y.transmt a_ beacon si nal into it
signals, dpv BLACRTc ls- Gher AP BOLETae and pawakil tsetfid shanne s1gna1s such
1Cdkd @SPiP 1
RSB 5 AT LS T A o
The firpiefaeqmane loanall, in thisgmrteubrboethplant anbcshraeritllgcﬁumvﬁet of at least 113

conis 218k, TostsoRa DSy bEHE b B SRLG e requency
band usEIBNAE BE:oRAH bafest &I HnSRHer f&fltstregﬁér d5vaflinkQi n%l ﬁ{l‘g 0 rg[ traffic
tation tra m

user data. The high | evel of bas
channep asgegnnzens signals etbvwailink pﬂh@lgr@&!; othes cqrial Slrgakle,sartdhbwnlmk traffic

asi | t ect nd reco n|z
cramch RGAL 0 B0 R b ARG, 151 GnR TR A b8 one
frequersdydnaadl if ghik eQEmplasy dasodifémtd G Sambsi t toﬁ‘é?%
k gqﬁéed by dlff%?@%t base statlonsgg¥ggaﬁﬁéh% ﬁanmndakO
mcludfiSd*eSﬁt off V%%@tlgwe&@w@f In; the eseraplery enlbpstinentNthersal d>fyl, 13 tones of
user

e it HE SR DR AORBS BRSE Y RSy B vy
band. @FPM ntodalationh tym@bols tiehididg @mplet Syrmils a8 cdRMYRH using at least some

transmtter power |evel information. As another
of the t85’<%§rrp| e, consider the foll ow ng exenpl ary enbodi nent,

whi ch uses the nethod of flowchart 900. Consider an

exenpl ary OFDM comuni cati ons system whi ch incl udes

dibe operiati enl of thie|figstvaint] sedond base staioa tmeﬂnﬁfeSs, pethic&dcbnd particular

ch sec orlzed el |. i.ncl udes station or base
examplgy S ihE HfECabite ki ol pafked i TREH! (rawpanoBae Bach base

station B@8EnifkAini tRR ckARPRBahiBits &Qfﬂa?ﬁﬂgﬁ‘ﬁin%giuhﬁgm J%EMOFDM

Each base station transmtter may be part~o
symbolieansmissionitione pesiodsad.g.i H3eoub afevesy 904 success&rﬂ:smﬂblebmnbol

wans 8y N5 OH AR QTR i BB of s

transmitsiom g Metiftef@ilsYBY., R reRE R R 8&2ND0S @ﬁc@is?ve%f’]t)pﬁsymbol
same cell. In such an exenpl ary enbodi nent, the first

transmipsien s dyteryatfd Ths bepronstgag @ﬁv@y tigastditied éxtringmitte inta sther the
base Stéﬁ%ﬁ %ecﬁ&aﬁérﬁﬁn&ér%%w f#%q%gnééﬂ%lrl‘]lﬁé(?l lia)SSI %S%ﬁ,é)%ﬁwq*)@ﬁ g aélon

transmlttavmt annam/ lsxghalm gJoainsy a birtised O alljar@all for iBMdinary
i \13@4l é]to traffic channel signal s such as user data to
signaling; Vs YitRigpsstermyanl Lm#h@ siggle|raedyer ghgn o cwu@é operations
t§ @aﬁ
using i ent Iﬁﬂﬁ:thﬂt%%f B%??%dgﬁﬁgﬂfﬁgﬁgﬁ%ﬁc% g8 r}%{ %ﬁf ol;t | nc %tlon on
other achaoget basé statioh gasimitiér8 vdueit msguh:ﬁﬁsrentcfmenéﬁhlﬁanﬂg corrildinary

n ' h | ar.enbodi ment t he
s1gna11n1g Z%H-g 5 101?1ar e}éemptlarly em 8 ﬁﬂe(r:ly the beacon gllgnahng tllrgmg of adjacent

sector base station transmitters of the same cell have a fixed timing offset.

For a given base station transmitter in this second example, the base station transmitter

alternates between beacon signals, e.g., so as to sequentially transmit a beacon signal into its



band used by the second base station transmtter for
its regular downlink signaling, e.g., traffic channe
wagzeisgaymmt si gnal s, downlink pilot signals, OPOEMUS2004/034305
control signals, and domngénk traffic channel signals
including at | east one of “Vvoice, text, and user
on data. The second frequency band, in this

applicat]j i : /
own b@ﬁ‘gﬂﬁ eaFk obths gdiapeniands qomesprandingo pedinary stgmaling by adjacent sectors
f the 4861 Chhi : Lngl f.113.conti guous .
e ones. ?%hl%)ﬁlgﬁegi\ éﬁ%egfrgg pgﬁ‘g(glaiﬁ#é ﬁflfeoqeﬁéonssé‘%nagfs "%ﬁﬁ power signal,
¢.g., asignelsasaiesaribed in thstcofitertpfehe prebedifly bxanide - ONSHiR BiieNSF power
a v¥| ﬁih.hh et of, 1]13 ones of the second frequency
ssocigled wit (ﬁqﬁﬁaﬁ%ﬂg%zl ipAkes <on signal, gasily detsaighlexand recognizable to
wireleSsyeRRihSls AR HARY MLeR v - e, Lones.
The o _e? ati (1)n o%( t he“?l?lplsa? r‘gaﬁéésg glg{aﬂg&b%z;osngfthsetﬁ;at%? (sf)tﬁgon
transmytegpsRiffarent sones nan bé eseddyatifferpat bdse wiation examitters ahewig the WT
TR nme.cell are.tim nchrooni zed wi th respect
o iderfty 30 03EB R veadiorignal s Biroms eral pbimallidocs moy pansey any
user spexidicilagy, bitaldestdrs/e iehaainér ﬁ]'f&ﬂﬁﬂtibﬂ,ge.?}Jtrréﬂ%ﬂﬁlrt&q%]lentiﬁer
) mpj ority of OFDM synbol transm ssion Tinme peri ods,
informgtign andigrgraggmitist pevyerlpve dufosmett@ssi ve OFDM synbol
transm ssion tinme intervals, and a beacon signa
during a nmuch small er nunber of synbol transm ssion
tiNwreerond eariadbss are pgssible i abesFBante MATHORE iehti A inQMSEYof the
.fQO%,Eucc ssive OFDM synbol transmission time
SpeCilips e IR emeiHati s s Kigh Sxqugpied a sohpkiones usad Aortdoahlink signaling within
frequbh@ Sl bk 'h{bgﬂg i i on sect or
L anam ttar e ovver31g E@%ﬁ%ﬁ%@l gﬁlg?ﬁglﬁéong%&g.&@gngv Ryl larger

such abH¥)8 tencat imsorhe emboditieets, the ratiy off thad Yedida@idadyi MBase Qfation
for its ordinary

i.nto .a band ed hy an adj acent cell
transmiff b Boarl SgsaoE iy fimapeat g opr wacon dovliwkisignieling emay be different
than 1/803)%b®eV@CBE Yalo SHMRhéhr B n%ﬁﬂj’eh&ﬁetré?ﬁﬁ#t?eté 'S%@gﬁéﬁs%lﬁ%i | {Pmost but

current attachment point and current guorenc

not neCy&ﬂtaH_b*t gl ¢mb.£t§hla§3mts,i ahiaastnw |h Imsommed@?llfjmﬁma:djs faeemif oS Ee.g., two or
ion transmtters ich, use different frequency

Several%é\%gsé) (o1t} Zﬁeﬁcgwlgﬁaghﬁlﬁﬁeﬁﬁﬁfowenm?ﬂf’ ©8arti cul ar

exenpl ary enbodi nent, the beacon signaling timng of

adj acent sector base station transmtters of the same

caripuexgaplary embadimentsnghich isethe pResentdnygntion hbesieeen discussed

' ' i ncthis second exanpl e, the pase

wbove. HhovBR dhds BT £Fevd Bt Y S BRSSO oo G i e
implemenigd jin swoakntowik thecntémiony transmt a beacon signal

into its-32- own band and each of the adjacent bands

corresponding to ordinary signaling by adjacent

l. [ i is I ated .

ﬁ?ib%geicxg 1 %59 BRI of ficinye Eiﬁi% il BoRheidepdripR 45 8 Series of steps.
Some egibgdiaentsenyplye perforgad dififerabesteps. beatious coMmbinaO6h LAt st are
describécglg @r cedi,ng exanpl e. The high | evel of power

A5 R AFQUERTATOUS FACTSRERS I 2 PFHeHS Shaef s{aps. beacon

signal easily detectable and recogni zable to wireless

termnals nonitoring the downlink broadcast signaling

Pomprexareplpygactbodst inghiding different possible combinations of steps will now

be described. The following methods are exemplary and not the sole methods and/or

—

combinations of steps which may be covered by the present invention.



transmtters. Different tones can be used by different

base station transmtters allowng theWr to identify
woOhersaoemee of the beacon signal. The beacon sPgmais2004/034305

normal |y does not convey 3ny user specific data, but

does convey transmtter iAfor mat i on, e.g., transmtter

identifier information and/or transmtter power | evel

i Wihile faqribed imthewoaisst efan QEPMreysteme theossthblleand apparatus of the
i & ' ntiondn terms .of the .

presenf BERRAAL SR AolPaliOfe | WG MRN BinilsiCau s dysfomsingluging many
non-ObDM emdsr nsecelfuler sgawms.i nk signaling within a

frequency band may conprise a different nunber than

113 tones, e.g., a nunber nuch | arger such as 1000

t j the. I f ti .

o B Rk et Bt PR sing pre or more

moduled tgrpgiforny thwi stépsreespeminding toone beacemetdvy diitke present invention, for
e different than 1/903; however, the

' | e )
exampfelag’i%gallﬂg g‘ifé %%%’ﬁjelaﬁmh%ﬁ’i‘?@@ﬁ’&&?a‘iqn% RPRQO8MegSyiHRg, ibaacon

p . . . il e i S,.
compebTE Dhlof] T bR e 1R bl s iin s P I BB Gaiments
Variou%fe@mrestth@presw wahtiomme si;mplemmptekisueing rhedut@n Siichmeddules may be
impler e RO e SRR br S BRIAR S0 ENeoR i aseeMany of th
above disafib@EthaBOMEmetHOWEKES eantﬁaﬁﬁlﬁle%e%téws_)hngglpil&i%é)éxgwﬁble
) many possi bl e enbodi nents whi ch can be 1 mplenented In
Instruclpps PefArns sofipvere, insuded iemmiaghine keaditie snedimmplciras a memory device,

oo RISLIGHBY o 02 AR S B0 RSySRREHE oS Ry o

withoutladdigormhharsitvans to Maplemers al@TBoARNE 6Nthe @bowd @REriBYEmethods, e.g.,

. descri bed bel ow t hrough various references to a

in one Bxi,lgglfed}%leb r Eﬁprglpgg@ aang ggﬁfethgl)gé,rqu: areyentaneotion is directed to a
L ; i ff. i hl ' i ons of steps .

i OB 0 SRR AR N0 8 s

€.g., presessnyland pssaniitetdtardwiere, g0 lperfomi bedsr 0@/ @B thCASH dTahd Mive-

. 0f ste whi ch may be covered by the present
descnbfa%hloﬁgﬂ: -33- Wiile described in the context of an

OFDM system the nethods and apparatus of the present
i nvention, are applicable to a wi de range of
dbaniaters af thermgeseps ineemtidnriotludisgnimelmodides, EgDdoanol ddfcuitry

ot QR e b S LB B
inventio et @aglesf BE Muli r8diRBStepS béﬁ@rﬂ%q? B8cdr@arRRB l%veiﬂlrthe methods

nore nethods of the present invention, for exanp
of the pggsgpipventione Piffergnt yerscdia cqeinemavtinegr diferentelédent of a control

. ' par,i son,.. ha f, message

i ASPCOTRRAE MerBE . SOTBMLRENu P0G e P08 s

Accordimghodicormblsamydile alay ificedeuh@isipRimédne, d¢ e6186Lts o688 P Performing
are | ”E'- enent ed usi, n(% nodul es. Such nodul es nay be

one or more steps in accordance with th

e invention.

Numerous additional variations on the methods and apparatus of the present invention
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
methods and apparatus of the present invention may be, and in various 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



i npl enent ed using software, hardware or a conbi nation

of software and hardware. Many of the above descri bed
woridsedsrver net hod steps can be inpl enent ed usPagUS2004/034305

machi ne executabl e i nstructions, such as software,

i ncluded in a nachine readfbl e medi um such as a menory

b devi ce, 8'9" RAMk floppy disk, etc. to control a
etweenAchess @odes a5d mehilsarogdes. purspusenbodinenes thakatdesOfiodes are
: i t Lt | . e, to inplement all or :
e 8 Rl A 4BIRA Bl R SERs aih mOe nees using
OFDMpandrmr@Mad ek, vafioa0srdbstinknts BOREHR! Meks Eﬂ%'iﬂx%&éne{r)nfb% as notebook
readabl e

Conlu&éesent bnvention is directed to a machine-

PUEY PETPTA Criadssigana RPAS), ex ethar pistabld devicesirtciwtisg f or

receives /A FRGAI ~essor . and assocj at e
S Y ek Sraror bR B BT b e thoge o the

presenipwensigescri bed net hod(s). The system of the present
i nvention includes control nodules, e.g., contro
circuitry and/or control software, for controlling the
various elenents of the system of the present
invention to performeach of the various recited steps
performed in accordance with the nethods of the
present invention. Different steps of a contro
routine or different elenent of a control circuit may
control different operations, e.g., the inplenentation
of different method steps. Accordingly, a contro
nodul e may include multiple nmeans, e.g., blocks of
code, for perform ng one or nore steps in accordance
with the invention. Nunerous additional variations on
t he net hods and apparatus of the present invention
descri bed above will be apparent to those skilled in
the art in view of the above description of the
i nvention. Such variations are to be considered within
the scope of the invention. The nethods and appar at us
of the present invention may be, and in various
enbodi nents are, used with CDVA, orthogonal frequency
di vision multiplexing (OFDM, and/or various other
types of comruni cations techni ques which nay be used
to provide wreless comruni cations |inksW-34- 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
including receiver/transmtter circuits and |ogic
and/or routines, for inplenmenting the nethods of the
present invention.-35-



WHAT IS CLAIMED IS: 1. A nethod of operating a first
base station transmtter, the nethod conprising: i)
wopersatonrg the first base station transmtter POT/US2004/034305
transmt into a first fregﬁgncy band during a first
period of time during whi'efr said first base station
{S ransmtter does not transmt into a second frequency
WHA GIISCCLAII)/[E(R)ﬁatI ng the first base station transmtter

1. t nd_freguenc nd
o S RRE dockth o ST RS RGP b cttisins
pig rdpechtiog the fimt baa Isdmbn trsﬂisn’ﬁﬂ@x& $HaBéhi® thtb b a}:
d \Bﬁ[ Sajﬂ zecond frequency bandofor a erlaodﬁ%&#&%band
uring g firstperiodi §‘§1€tchlélﬁlgf>’ h yeed Bt basg station iIﬁESmIlttet deasswt trgnsmit
nnoag&gﬂaﬁ@hgnglﬁék[frequency band, where N is a positive
val ue great er than 2; and iii) repeating steps i and

iii). operatiftgetherfitdy bdsecsftatmlnataﬁslﬁltteﬁ\kdﬁfa&isﬂntih@)pﬁsdcoﬁi‘f}ec‘%dency band
periodic _intervals such

._are repe d.aver t
during aﬁgcoéﬁ&‘?ﬁf’g 8 “Pﬁeﬁ‘ém%l%séﬁ?mif dhan sepchg parad of tiames whiddirst base
stationithSmB@h Hintd 54 sdcbE@HE BAd &
great er %jhan t he armun{l\%??t [ WFO?%%ﬁdn%rﬁég{hh 18&%?? H’an I/N
the peridQd iane it gusspityintsesait] fidt fraenogebanddwhbéreqy & ddksitive value greater
@@»fGIn during said second period of time said first
than 2; &
’base station transmtter does not transnmit into said
ﬁn)&ﬁmmmqguﬂﬁqmnb@nd 4. The nethod of claiml,
wherein said first transmtter transmts into said

f| rst frequency band at |least 20 tinmes as much, in
irst transmtter transmts jnt

2 sal gg{doéfﬁ Pe%i%hﬁ ggn PSR, 204 1T 45 fengaleh oyerime P%\P‘?ﬁoﬂlc intervals
such thasﬂ*thc emnulstajfdmﬁd sra$d flﬁﬂdar&ﬁﬁ@é}drafnﬁlﬁﬂyﬁﬁ& Yail BRY $redliénc ?rtﬂﬁnd
he met hod of claim5, wherein operating
remam% Wba‘qu?gﬁ grgeggrethgq theiagount ofiiisng i trapsmits inteswidiecondfroqency band.
second frequency band during a second period of tine
i ncl udes concentrating at | east 60 percent of the

3. themsthodt of ot 1apmvie wmrelmdmm saftde€on PR IS Wiﬁydaﬁgﬁfs?'éa?se station
ond frequency band. 7.

one fifth of th e
transnnhgicﬂogan%tr@ St ne s Eﬁ?ﬂ‘@ﬁ%}f%ﬁﬁ dng the first base
station transmtter to transmt into a second
frequency band during a second period of tine includes
4. Theypstiodiaf glpim 1t mherem taid fatst Bnsnligastan@@ith iM® Saitifest frequency
e sedtot ansmt tones in a
band at ‘f‘e g{ Z’e%gt?rﬁgs %s mlé(g’]o Hgto tlnﬂ? As\ag ﬁrsgt_ranpﬁgtt%fq%@téﬁnto said

Secondfrh@lem:ﬂ.barfd,lrther conprl sing: operating the first base
station to transmtter

5. The method of claim 1, wherein said first and second frequency bands are the same size.

6. The method of claim 5, wherein operating the first base station transmitter to transmit
into a second frequency band during a second period of time includes concentrating at least 60
percent of the transmitted power on one or more tones occupying less than one fifth of the

second frequency band.

7. The method of claim 5, wherein operating the first base station transmitter to transmit

into a second frequency band during a second period of time includes transmitting a tone with at



to transmt into said first frequency band during said
second period of tinme. 9. The nethod of claim1,
wohersassostep i of transmitting into a first fPrPegusmmy034305

band i ncl udes transnittin? user data into said first

frequency band on a plura ?Ty of different tones. 10.

ghe met hod of claim9, wherein said user data includes
least 20) times 1hg aVsFAge PET (PHP PaVVer Wsefl fo lppmikionesing precedingnl second time
interv@ata. . The method of claim9, wherein step i of

transmtting into a second frequency band incl udes

transmtting transmtter information but no user

wherei n said

ecific . data. 12, The nmethod of claim,_ _ .
8. ¢ ibintd 6FCifim b ivabrimmRemgaskeriing BaSes G sioap Hans mitter
to transrdR Mitb fshig #rd ' rHRE Ues i ification
° rani nf ortmitli orﬁ%tq%gpéﬁTcﬁ’eﬂiﬁgtH ﬁlgnog %?d iﬁﬁg?%iﬂl %ielﬁée'i n step

ii of transmtting into a second frequency band
tion on fewe nes than

ifavol ves transmtting infor -t i
% (e theihept G bruteioslepd of Finsiting inferbrmtirpginenbEd includes
transmtéih & uédr data ihto QAATASYrd@Brby brtd oh RS 1AREROS dfferch@bmsl 1,

wherei n sai d nunber of tornes used to transmt

information into the second frequency band is | ess

t - od of clajim. erei.n ste i, and
t0. HiGadnod o o, TR s ies Ul inell O SiBhsemtatoiiaext, and
user applicdtiodidagn. at | east one conpl ex synbol. 16. The net hod
of claim 15, wherein step ii includes transmtting two
OFDM synbol s- 17. The method of claim 11, wherein said
11, RN & c1hiff O WRER %eh §i detANSH AL A b s sAGn R rblE85
RIS G IR e 8 A BB e o g oy BT bana
includemttansrestingiearsmittertinfofmpiomebut a0 useéri specfic demst one tone
than the transmtter transmts on any one tone used to
transmt user data during-37- 1 said first period of
12.  tiheBndtRéPofS it 11, Whbreld AW BRGYYR '
.. positive integer gr erater tﬁan S %ﬁqfodf%ﬁ&?wgl@gfﬁ%%asg?ne of
cell ideptifiationinfowhatragi andsse¢tdr tdermtifartion énformdtimmat i on i s
transmtted using at | east one tone, said first
transmtter transmtting said at |east one tone using
13, dhehesdisdd AQIiNES whBRirSstay 8 bR EEnRGHidedRf PUAGHd #SREndPoand
. transmt tones during a preceding 1 second tine
involves fepsnyisting infpryien afave tarfes taaithe aPmberd teries Meddstodtansmi t
; . of claim 15, wherein the first
IMbnn%ggﬁ@Q%%&ﬁ#%%aﬁﬁgﬁb %g'a plurality of synbol
transm ssion tine periods and wherein the second

p} riod of tinme includes fewer synbol 1 transm ssion
4. ¢ ﬁﬁé‘l i Y gl dnwagtel sid mumbssof senes psad tawransmit information into

the second frequency band is less than 3.

15.  The method of claim 11, wherein steps i and ii each include transmitting at least one

OFDM signal including at least one complex symbol.
16.  The method of claim 15, wherein step ii includes transmitting two OFDM symbols.
17. The method of claim 11, wherein said transmitter information is transmitted using at

least one tone, said first transmitter transmitting at least M times the amount of power on said at

least one tone than the transmitter transmits on any one tone used to transmit user data during



2 . The nmethod of claim, further conprising: iii)
operating a second base station transmtter to
woOnRrensaEym4i nt o said second frequency band duri RQTAIS2004/034305
third period of time during which said second base
station transm tter does ﬁ%t transmt into said first
frequency band; iv) operating the second base station
said firyt padod of @me imo saiddzst frequedoy taad,dviidre M isfa prgiton dytegangreater than
9 during a fourth period of time which is shorter than
" said third period of tine, said second base station
transmtter transmtting into said first frequency
band for a period of time which is less than 1/ N the
18.  pdhe mthed afickrsmt e wherinwibaarsmittertiniormaticmis r!tliammitted using at

[ o sai econ fre u band; and v
teast GrE AR WG b fl BRERNme 553 4TREY e Geatliegst 20 imes he
averagdlper WiRIpiwer hb&fﬂ to @Raahit fehe® St LPprebdin@ Ndedoyid &hSe interval.
performed nmultiple times at periodic intervals. 23.
The met hod of claim 21, wherein during said fourth
19 Pehé Bflufla drlMEnSa! hnsie 5000, hass, st ation transrtter
does not transmit’ 0 sai d second frequency band. 24.
The nmet hod of claim 21, wherein the second base
station tr n1tter transm ts user data including a
20. iﬁ%fﬂeﬂwé 02@ Jalp; &hafewotisi% Hrsy RerOHRf tiag inchidgs @ﬁqurahty of symbol
transrrﬁ%'iérpﬁmgg)eﬁbéﬁednﬁ%vl?e?em Tﬁ&%e%@%ﬁo@ for il if16des f@@gf Sl fibol
sal d second base station transmtter transmts
transrg $saern ime iperfiodsrthan smd st pergpdsafitoing. our t h peri od of tinme
but no user data. 26. The nethod of claim 25, wherein
the first and second base station transmtters are in
21. dThd RkgidY ofBlash AatinheprEiBmRMg: Cel I s. 27. The method of
cl ai m 25, wherein the first and second base station
t iid reneratingrassegans! hase staomsaansIdrito tragsmiT fto sasd hetbruk frequency
e id fi and second transmtters
band iR Tuftfa pEL S in? Bufhd bhZh (AR SR BRSE SIS Bnb S dpes not
ummnﬁwmﬂ>@ﬁdﬁﬁﬁﬁb@&%@yamﬁgrforning step i using the first
base station transmtter and step iv using the second

biY3 OPSTAENE Hhe secankhase sakion Fensmitterdmiianstai inte said §ixst Bpguency
band cfél?lg? féﬁﬂﬂg ?rﬁoéilf (#]tgtﬁﬁ% Qﬁl&r S? §ht%hlarotﬂan ??g ?m%d O}'Ee%od ?%gne, said second

fonin ransm
base statiom samsnhittentr Aisgiiing into saidffirstSteqasit ydband fst o pegigd esttime which is
baqgf' : . . . . .
less than 1/N the period of time the second base station transmitter transmits into said second
frequency band; and

v) repeating steps iii and iv.

22.  The method of claim 21, wherein the repeating of steps iii and iv are performed multiple

times at periodic intervals.

23.  The method of claim 21, wherein during said fourth period of time said second base

station transmitter does not transmit into said second frequency band.

24. The method of claim 21, wherein the second base station transmitter transmits user data

including at least one of text and voice data during said third period of time.



and first transmtter control nmeans for controlling
said first transmtter to: i) transmt into a first
wonefwaroy band during a first period of tinme HATIUSZ04/034305
whi ch said first base station transmtter does not
transmit into a second fré§uency band; ii) transmt
into a second frequency band during a second period of
25, t iThe medwd@f shismRd. phetetisaist secomtbase isiatjom trahsaaster tmasmits base

ool B0 A0 AR IR iyl Lt

intervals. 30. The communi cati on system of claim 29,
V\&Erei uring said second period of tinme said first
e methafof ﬁlatq?l AAshereiaythe) Gest andsecond hasqistationy tansaiiters are in

. j . d. . The comuni cation system of
dlfferéz:ﬂlt g?%ﬁl(%g? QH Vﬁ@éﬁf B}

erein said first transmitter control neans
controls said first transmtter to transmt |nto_ said

first fr enc and durln second tinme period. 39

3@‘6 W@Og gﬁﬁ%ﬂ% th WB‘?{@H@% 1@&? seepad paso statigmelfasismitters are in the
same & d first and second frequency bands are the sane

size. 33. The communi cations system of claim 29,

wherei n said first base station further includes: a

S st o r data to transmt, said set of

? %ﬁﬂmggf Zsﬂncludlng at | east one of voice, text

aWHel‘dﬁlQﬁld&ﬁ’@ﬂ drielaseb ol t%fsﬁme@mew%ﬁﬂrihsﬁﬂ%é Obﬁd ng the
first transmtter to transmt into said first

f Wherg@rtbsze irahbixefLiima gffﬁﬁéoequestpexfonmng step vidi $ing ithatsst base station
t Lr tter to transmt at | east sone
ransnf PR el PR PR AR cquency

band. 34. The communi cati ons system of cl ai m 33,
wgereln said first base station further includes:
2. &H@Fﬁ“@tcéﬂoﬂsrﬁyé‘ie%ﬁ)@ﬁmla&d wher ein controlling the

féﬂﬁ%bz{sé@ﬁ ﬁlrfnrs égtgﬁ \_{M %gsal d second

requency |nclu es co the transmtter to

transm ﬂlrsaﬂraﬂSHaEd;r fenmsnﬁttmglsfgnhls amsirsttadd sé 868 frBdueABy bands;
W thout transmtting any user data into said second
fe}nélquency band. 35. The conmuni cati ons system of claim

34, wWhak@tdmssdted cghﬁﬁtméaﬁgﬁﬁ%httr&ﬁlrnlg ?QP ol trlﬁlﬁﬂﬁtt?r to:

controls said transmtter to trans ewer
tones i nt o iy &iadsit ¢wnd firstdopaeemyy Haaddudng & figst penod of time during

which said first base station transmitter does not transmit into a second
frequency band,;

ii) transmit into a second frequency band during & second period of time,
said second period of time being at least less than one fifth said first
period of time; and

iii) repeat the sequence of steps i and ii at periodic intervals.

30.  The communication system of claim 29, wherein during said second period of time said

first base station transmitter does not transmit into said first frequency band.

31. The communication system of claim 29, wherein said first transmitter control means
controls said first transmitter to transmit into said first frequency band during said second time

period.



said second tinme period than it transmts into said
first frequency band during said first tinme period.
wG@@&oosHag9eonmruni cat i ons system of cl ai m 34, WheCEiUS2004/034305
| ess than 4 signal tones are transmitted into said
second frequency band by dhid first transmitter duri ng
39 S,f,[i_ld second tine period. 37. The conmmuni cati ons system
ot PEYUTRI GRS SYESA of plaing PYrmhereinssid firs nads¢coad fieqtiency bands
are theSahf sscond frequency band are transmitted with at
| east twi ce the maxi nrum power used to transmt user
data into said first frequency band during said first
33 ti,e_ periad.. 38. The forr_mmi cation system of claim 29,
' fT}?et ﬁ?pé?m%ﬁﬁ’rqné PHYF™ & Jaisn A% wheagianiaid Brst base station further includes:
td nsNitbicd 18Rt loflof | cond..
~ frequency gﬁ%ﬁa@gr?d%néérg%%n te?g{ét:%f‘e%dt ‘%r%g g%tﬁtl?(g?dlﬁ%%?m one of
voice, text anchier applicagorsddta) asécond transmitter to:-40- iii)
t it int.o said second frequency. band during a
RS bt PR iy G PR 1t Sl b By band during
the firss tiftiei pefiodl i toiRfolfiRaRe Bohsrhit@P &S rhndntt & lﬁg# Qodnb 107 §aid stored
frequency band; iv) transmt into sal I rst Treguency
userda‘é%ﬁéo%ﬂh‘?}{l%fr&qlﬂ@w #dveri od of tinme which is shorter
than said third period of tine, said second
transmtter transmtting into said first frequency
34.  Hdedofmiunicapiens odteaf oftdldE 39)ndbrdif shi@Shst A8 stbtibh Filfher includes:
eriod of tinme the second transmtter transmts 1 nto
PYMLisE ierratioguadcy band: and v) repeat steps iii
Ii ; 2 : ' 3, . wherein t first
G ol e T e T iU ol Gy banc
includeg dprtealing thelttapsmit@r toftremsmyte trasidorte af 9B B an M€ Linformation
witho ttthe first and second transmtters are in different
U SR Bng any Jeer dafgdnte spid seqppd fagmiengband. of cl ai m 40,
wherein said first transmtter control means causes
said first transmtter to transmt user data and
35.  Thepemmunisatipns systratdf chimédatvhergin oaid dirst tfankSitter control means
1tt.er into sai.d first frequency band during said
controls R8sl i iaPyRi e ofeBa fone it regquatcy band during
said second GifERicrion tiil ibtrhddshits nts Bhid rrktr ] -
. . text or voice user data tgmgefﬁ%trfz%%&r%ht@? ggﬂﬂi %ﬁngg%iﬁ%ﬁ%t time
period- second frequency band.

36.  The communications system of claim 34, wherein less than 4 signal tones are transmitted

into said second frequency band by said first transmitter during said second time period.

37.  The communications system of claim 36, wherein the signal tones transmitted into said
second frequency band are transmitted with at least twice the maximum power used to transmit

user data into said first frequency band during said first time period.

38.  The communication system of claim 29, further comprising;:
a second transmitter for transmitting signals into said first and second frequency bands;
and

second transmitter control means for controlling said second transmitter to:



42. The system of claim4l, wherein said second
transmtter control neans causes said second

wonersgEdmter to transmt user data and transm PCEUS2004/034305
information relating to sgbd second transnmitter into
sai d second frequency band,” and causes transmitter
inforrmt)i on relating to said second transmtter but no .
text o) JEmemitjstersaigsesondiiesmwene s hand duténg 4 thinl peaiod of time during

first $hied !é%ﬁ%gco*ﬁa'?)gfe fition! ﬁlsﬂﬁttgpgoe?&lpg{r?#w{%ﬁ? prid first

wherein said transmtter 1 nformna ron _ 1o
first frequascyitandr is a first transmtter identifier

and wherein said transmtter information relating to. o
the s e‘?ff) E@nfmléﬁétﬁisﬁlﬁé’rfﬁtsﬁe&u§@é’o‘h@dt Gugigrd fougth period of time which is

I dent i ghoREr than said third period of time, said second transmitter transmitting into
said first frequency band for a period of time which is less than 1/N the period of
time the second transmitter transmits into said second frequency band; and

V) repeat steps iii and iv.

39.  The system of claim 38, wherein the first and second transmitters are in different

physically adjacent cells.

40.  The system of claim 38, wherein the first and second transmitters are in different sectors

of the same cell.

41.  The system of claim 40,

wherein said first transmitter control means causes said first transmitter to transmit user
data and transmitter information relating to said first transmitter into said first frequency band
during said first time interval; and

causes transmitter information relating to said first transmitter but no text or voice user

data to be transmitted into said second frequency band.

42.  The system of claim 41,

wherein said second transmitter control means causes said second transmitter to transmit
user data and transmitter information relating to said second transmitter into said second
frequency band; and

causes transmitter information relating to said second transmitter but no text or voice

user data to be transmitted into said first frequency band.

43, The method of claim 42, wherein said transmitter information relating to the first
transmitter is a first transmitter identifier and wherein said transmitter information relating to the

second transmitter is a second transmitter identifier.



