ENHANCED BEACON SI GNALI NG METHOD AND APPARATUS FI ELD
OF I NVENTI ON The present invention is related to
W@ eonaioniosat i ons systens, and nore particul arl yPCT/WS2004/034191
nmet hods and apparatus for transmtting information in
a multi-user comunicati ons system BACKGROUND
Mul ti pl e access conmuni cati ons systens are conmnon

ENHAN;@@?De Bmééﬁﬂ"sﬁ?@ﬁ lﬁﬂtﬁtﬁ(ﬁp‘éAa VI}PPﬁRA?rES,

Ss term ave t Ity to
communi cate with a base station at the sane tine.
S conmuni cation systens are often
FIEL]%J gﬁi@ cellul ar systens, where each cell

normal Iy corresponds to the coverage area of a single

base station. Cells may include one or nore different

s&be presentjimvention tsrmlz@d te ag@munmgen$syatentsn gndompeerparticularly, to
de diff nt tra or dhfferent

methopggl %%(maira&%s 1%& rfa?sg?net 1n 0 gn lrlrla%/mllj 1-user gogg%%?ca?gr‘?s system.

different carrier frequenC|es Spread spectrum OFDM
ort hogonal frequency division nmultiplexing) nultiple
_MBAC s one exanple of a spectrally efficient
wi rel ess communi cations technol ogy. OFDM can be used
to provide wireless comruni cation services. |In OFDM

Spr ead Mujigple ratcess yahmomichtinstsgitains apaonimon twaagwWinkulch systems,

iis normally divided into a nunber of orthogonal tones,
multiple geviessne&p PiiEsiess f gy haye the aBUItY i SATRBRIGEIERYIT 4 Dase

statloﬁ &he §dffre Qﬁ’l@d‘MLqﬁ e laSceRf &&Hmﬁﬁi‘éﬁ% eysgteffﬂs aré BRerCBhpI8mBhted as

e syst em |In various nulti p e accC S communi cat’l ons
cellula&ysyﬁems,, whére eachi ®llaoneellly ¢corasponmsnd dut@veragnsreaof esingle base

station. né?olkdp%%g{g u:glg o\émggalfe %ngfesﬂife@ntvcgor% af“t q%s@,rlg? ge{sgsa 4 base stations
often nERIAS MikdrEkt tranSinlttekARPHIffr &R LEABs! T BddTBbH, AferafheOors may use
sector identification information. Wile transmtti ng
the samgon difffrentreatries firegeensiess enel y hi gh power can i ncrease
the chance of detection of the transmtted
information, it can |lead to excessive and/or

UBPREE SHetinini OFPM Eiridg6nal Erefuencl @idbh snudiiplegagpmsltiple access, is
several cells away fromthe transmtter. Dedicatin

one extiyde ahwspectyaldy ef@@wm wirgles W’@@W@WMR@WBY@FD& can be used
to prolzilgf Qx;ifgfésls ggmﬁﬂu%% 181% ?é’:}glcgé ) (I)I;‘/IQM Sl]f)]tl = n S powe%ftelg &hé total

ransm ' a

spectraﬂ Ba@dﬁ/ﬁ&ﬁ i$ Wortradln glivided in® 4 Menberaf Srthd)gcmlal whexy, ewf subvarrier
ignals may. not be available fo smttin

frequegics, Ing: GEllas Bsipvork .tlare%an&b@s%{%h fex reysed i all Uocll of the

fbove discussion, it should be appreciated there is a

SySteneed for nethods and

In various multiple access communications systems, there is a need to communicate
transmitter information to wireless terminals, e.g., information indicating the carrier used by a
particular transmitter, cell identification information, and/or sector identification information.
While transmitting such information at extremely high power can increase the chance of
detection of the transmitted information, it can lead to excessive and/or unnecessary
interference, e.g., in cells or sectors several cells away from the transmitter. Dedicating huge
amounts of power to transmitting transmitter information signals can also limit the amount of

data that can be transmitted in a system since power allocated to transmitting the transmitter
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apparatus directed to the problem of comrunicating
transmtter information in a reliable and easy to
waledoeot39smnner while limting the anount of siPEEUS2004/034191
interference generated by signals used to transm't
such information and al so-bal ancing the need to
al l ocate power to such transm ssion with the
infornhd1RAs{ARREn ncﬁlble%Qﬁldb%gfoP%Wnnﬁﬁlgtd%@r adtanssTi @i, 9iedfor speech
user data. Y The present invention is di rect ed
data. t o met hods and apparat us for inplenenting a
communi cations system e.g., an OFDM communi cati ons
system where it is inportant to transmt transmtter
I i PlewRifitRNabdYe discudsic) sr¥hbile be @ppieciatdchar ivmtéedrfor methods and
carrier frequency i nf or nat | on, in addition to
appargtpsigisentad toribe n@biénuaﬁ eomIpyniga g ERRpREteR R RO p @gelighle and
casy th BYEB st WA BBl sl AONE ch AR ' gnals used
to trafsin@nglch iMbirhathes andfaﬁormdanbmghhﬂ wied taallbedc powei tgnadhstransmission
Beacon si gnal s are transm tted usi n% everal times the
with the HARAHEBT BrALSAIE DA 16 el FRNTHAONAN T Btgnal s,
e.g. user data, conmunications segnent assignnent
information, etc. In accordance with some enbodi nents
SUMMARNe present invention, beacon signals differ in
per-tone power from non-beacon signals by at |east a
mul ti ple of the per tone power |evel of the signal
t T8 ?%séﬁtqgvéﬂubﬁ id MifecBRMh nivtidmB Shd bpFrsih S i0plddmieihg a
| eve That is, beacon signals in accordance with the
comnpmastons synt@ehﬁlgomn@@Mmﬁmlﬁfé@nﬂ\ﬁY%em Vheradt i fyaportant to
af th next hi hest rS
wanset {Fore e Ak & P reh el ieBef g/ BEbardif frequency
inforRARMOM aﬁidﬁml t6 trankraiien MagEath! eIrﬁzﬁccbﬁaﬁte Wéth tiR0pre@My imvention,
or nore. By maintaining a relative difference. in

narro‘ab@nchgeéatp/@ y high @owehioass &f @pegiytoélfang;gg tragsmittes fpgpation. These
signa fw1 bgggfn ALLelo l’?ér%:ﬂ%.l %eﬁc%nts%%aﬁvgeer encsgg%a%g %%raﬁﬁﬁft@ﬁ using several

4CoR- S1gn
times@he TIsehidsidBsowdr hee@tbatmbmitlotber tizablsee. geﬂ;enal'at&l cgnahunications

which is the transmtted as fhe higher po
SegmNY gsHEnray dfpEpatian, pigh II%/ aWOFC{anEFeWét Ien‘c\h\% “?%@ the Presem

e IR 4O o ok y e i

of theb@atmﬁ poiwgn llveleft the tiigoal tuehsmited wathdthe gendughagt transpuigsion power

or .80% or re of e av abl e trans
teveL{ Rl 5, B RBGrEnaRgR arcordatie i b pieSeab i Bolis e Bl wit N
t1mesrifri]’%% of M dxPRi gl%ﬁ 8N e tignath# dtradRfttdd by de |tfaki§mltter used to
dinents 1s, Used to transmt user data in parall el

transmitttire beeorbs guas veiegm¥N mayThruat leags £9, 34t 20, r@yormeerei ve
nore than 20% and soneti nes nore than even 40% or 60%
of a transmtter's maxi mum possi bl e transm ssion power

dugy ﬂ%n@auﬂﬁg 'a‘i’éiau@e 8iffershc® I @eﬁa)gﬁ'@@f tofné 3ipahl @ﬁrg)mf user data and/or
period, in which a beacon signal ., beacon t

othericentrolsrgnaistte gt 4verage OEF WanEREIal pha b@?@on sizaak e @n. ‘o Bfference of 20,
30, 40 or more times, the probability that a beacon signal which is the transmitted as the higher

power signal can be detected reliably will be several times the probability of the data or other
control signals being detected. This approach provides a high probability of beacon signal
detection while avoiding having to put all or 80% or more of the available transmission power
into a beacon signal. The transmission power that is not put into the beacon signal can, and in

various embodiments is, used to transmit user data in parallel with the beacon signal. Thus, user
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In accordance with the present invention, each base
station sector transmtter transmts signals using a
wQbwealisy of tones in parallel, e.g., over 10rP@IIUS2004/034191
someti nes over 20, 100, 1000, or even nore tones in
parallel. In some enbodi nBats the tones are evenly
spaced within the frequency band used by the
data m%?rrécjeﬁ}él 1o RAR20% &id Ym&RcdsHhork TRASeh U8% oD%, of a transmitter's
scussed above, concentrating nore power on a tone
maxmumeplostsﬂ)let tram&msionepdo@adunng a gradd, elgarsinglé symb@lrigagsmission period,

smt user, data or. ot her, info I:

i whigh BhispPo el s LI THRM G-y " genont G R iftntion
sector's transm ssion power on one or nore tones which
conprise a beacon signal during a single transm ssion
phlracodcdamegmh tha pmsm inyenion. ¢achhes LajianrFepler frappmitightransmits

signalFEE i ob et Brheb g oy Be Sk AR TREER: 10, 1000, o

even rﬁ&e h&RE o pEhgAllS scﬂﬁébrﬁb@cﬁnieﬁts usetopesnat eeéifly spaet Iv&ythm the

ile OV|d|ng a high probability of detec n
frequengic banibised bUEHE Do AL DB HELO PEY HPSIITRE b gacussed above,
o ﬁatl%ﬁ Soth&@!t8h d
conceSPRELERLb e85 LR, E000 Bhubls R i hahos 5. e
to tranSiniinakr ddthosaher 1ﬁfihmdt1mre mltaﬂsmfttmgmlb ot thp majmrsg rof ddise §tation
transmtted at the sane tine a the beaco

sectors IGNSMISEPAGOWPY PEPISRT HRAJIES WHF FRIRISE Ao il e a
smglett\%]('n?ﬂus% ALY, %%5 SihRhEDM &858 %ﬁhﬁﬁsﬂ@ﬂ\@én&? cA®be wasteful. The

ocate to the'user datd during the transm ssion of
various mestheB @b thesingerdion aﬁ&msb@mpmblsndnalﬂsmﬁmp%épower allocations to
transmtted into the s |ffe I
beacon 3P FBTEIHKO ySepot Rt b e PSR ¢ b M By of derccion.
sane tinme as the beacon signal. The maxi num possi bl e
transm ssi on power may correspond to a physical
| Imadcatdanee with theepreseahiniventians ibjoree eyalodiazntlpss das o of the

s A B S S Thhoe

embodYRintsad¥lts typRNedE 8sth Wtrptnetted atnheamw tdﬁa aethmliehcdnmgnal e.g.
present invention, in _some but not all enbo

using diffaeny tencarisih SSFOH20 PHE 1Py T RHTGH 3D s Rission power
being tapg a"iled {tot%éér ﬁs%? a@ahhﬁg%t%%a%s Ny nc%gzgegéeﬁ%é}gm tgnal The beacon signal
can besnbidd infdHe amie ev & diffeoen tfreqeencydred floanthe @%rafatat wmch is

transmtters total transm.ssio ower is allocated to
e S S S 1 e i T RS bR P g pove

may c%%%ﬁ%ﬁ?@ggﬂ% V\%a(l’ hﬁn&ﬁﬁggf‘t&'tﬂiﬂ%ﬂtﬁﬁ Br 4 E@nsdKihbi@thmduht of power

a cas rge nunber of tones are used,
the trénimite@acpsiniittstetomesver may still be several tines,

e.g., 20, 30, 40 or nore tinmes the maxi num aver age per
tone energy of data tones which occurs in a tine

\M%% tnalte effﬁnéﬂ? BsSEGAL dvdilafR hetwalEh adhehilabRNradc@ission power,
any ere in a larger 2 second transnission tine

in accpatancelywith thy: presememyentien, besaambutage alkambpdimengsiiring tgsmission

time penotds m Whi%ﬁ %%eacotnl sgrgna 1esrt|rao gfmtted more than 20% of the transmitter's power,

and in many cases more than 30%, 40%, 50%, 60% and even sometimes more than 70% of the
transmitters total transmission power is allocated to the transmission of user data while one or
more tones corresponding to a beacon signal are transmitted. In such a case, where a large
number of tones are used, the beacon tone power may still be several times, e.g., 20, 30, 40 or

more times the maximum average per tone energy of data tones which occurs in a time period,
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Such a power allocation to the comuni cation of user
data, e.g., voice, text or inmge data, can be
wa@elvweymady while neeting the conparatively hi ghCT/US2004/034191

transm ssion power |evel requirenents of a beacon

signal, by limting the n4aber of beacon signals to a

relatively small nunber during any one synbol

' nd tAhsmission time

B R A
periodae.gy mihete the desoh saicanayt harganseriitestin tBeid kecond Aipps RFEOH- | S

particularly useful in systens which use a | arge

nunber of tones, e.g., over 100, 500 or even 1000

t @Sa b&v@%‘ll@&a{ti‘%h to theGommilufitAHion @R GEersMEDOls., voice, text or image

transmssion tinme period. In some OFDM enbodi nents _of
data, cehibs athipesd, white meséng hacamparativelyhigh FaWmisFiQIROVYES AgKel

. of dul at ed s ol s..on.to ' I :
e 25eTRA S ST AR SRR Rt Ginogsd Sty sman
numbetiiugiig an$P 64€ §intsul BARImikSioh GaRRTIbE &dg., 1B learthahH orkeen less than
thbeacon S|gnals are transmtted with rel ativelqy\ﬁﬁi h hi
1/20" gsvisrmbes b fones ped dysing BEYRBPIEEIEBIIINHYNS BPRG: 03 an approach 1s

paﬂic@i}a]rg}? llégefl‘illoll’l 'sgﬁéﬁm}ch%g % ?ér%gg gﬁﬁﬁé | FRofBRt é‘%‘? SvavI®0, 50D or even

ase wh precise ng and tone synchroni zation
1000 toSesiatparatlich)eay.,nieinp ebckesymbtoh erasnaission timerpegpd.t lnesome OFDM

beacon signal and the receiver of the beacan sjgnal.
embogigiegieaH £ BiPect Tt ok a1 45 PERS M ghUR prpbots on
tones lgﬁ%rar@{wﬁfscél ﬁ)vl nsft A%Habbh dikndl Jukih@ARMirhd Sétiodmywiaea beacon

ten does 1 nvolve a receiver achieving synbol timng
signaldytrafittedat i on with the transmtter in terns of
synbol timng. In various enbodi nents, the beacon
signal is used to communicate transmtter information

_S@%‘!;bnatﬁat,athé: 8tdcoh SighAlk hieafansm@eddakith egdiiviely 16Bh po@EOIevel, they can
i nformati on about "a frequency band associated with the

be deteetadssing relatively mpletaimplemeatiendiay deieeionaaethedicgygn in the case

signal. Such . nformtion s . ' i . £ th
werSoE SR B0l S TPt B s o
beacoR @a@aNarsl tHO ceivbiasahé Bedeen bighaln Adtuimte detsitibarcittiansmitied user data,
sone, but not all enbodi ments, a base stati

n . .
given theslbier povwer Ioel gL whigh Sdé TGRS gshaTY H15offn dpep jqiglve a receiver
. Station .t ) od i - i i .
T T
includes a plurality of signal tones where each signal

tone corresponds tgo a different frequency. In one sych
e MbBHIOHE @mb%@ﬁ%eqtsp Hiesrreeretiswd! gﬁq‘éﬂeg T Epicae g e
infomg% aaslucﬁ 5@? §{nr {1k RS @ Nsellor hcfeﬂﬁfieloalﬁﬂldrqm%nﬁﬁ}@orﬁaﬂb‘&@ﬁ frequency band

S gha ansntted in parallel, e.g., at the sane _
associiatedByitinibichragsmidteh ehinbrirapsmitted thndetested beaepe biganle Syeh information
) used to_transmt. said beacon.signal. ]n. .
s conpamstge b e heb S AR LSk hsge] Bt pee fpescon sl
phase48'b8 dl@n ifBREMiddrRtbrdy the transmtter with an average
per tone power less than 1/20 of the transm ssion

power of each tone used to transmt

In some, but not all embodiments, a base station transmitter, e.g., a sector transmitter of a
base station transmits a signal in a first period of time, e.g., an OFDM symbol transmission time
period, that includes a plurality of signal tones where each signal tone corresponds to a different
frequency. In one such embodiment, the transmitted signal includes a beacon signal transmitted
on at least one tone and a user data signal transmitted in parallel, e.g., at the same time, with said

beacon signal on tones which are not used to transmit said beacon signal. In various
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t he beacon signal. The beacon signal may be
transmtted into the sane frequency band as the band
wais@d/oiBp3e he transmtter to communi cate user dBCEPS2004/034191
e.g., text, voice, or imges, or into a frequency band
used by a transmtter of asei ghboring sector or cell
for transmtting user data. In sone enbodi nents, a
embodBlcRRdyiRdre ahe fHoags Qse@@l%@us%? aath WrddnBREd B PR G WARRRr with an
the method 1 ncludes the steps of: transmtting first
averags ppm&dE pchem lass thansly2(¢ efighe trammnafgompwcr wfeadh tomn @sed fo transmit

conmuni ca nf or mat i.on ove riod ,
the beSTLF oo i oG S PR g e TS 6 Bealig pand os the
band 120 By tNO@ER ik téiSto lcam@fmidaftaied @atd NE fekt, $61¥B, &raBMSes, or into a
more than 20, 100 or 1000); and transmtting duri Rg a
frequeney el peedibych toAnsmitis o4 a seiEbhering spatelr of pell {rditrapsaitiseg user data.
of X tones into said first region, where Xis |less
than 5 (and where X in sone cases is one), and where
| &8 sorhdranb&dHehana method @ffepaatioglh besetstatioads pédamediere the

of a maxi mum average total base_statign transm.ssion
meth%’d%lﬁd%stb%l stgps &fa tranypitingditgk Sighls infha Hist fegion wsing a set of N tones to

conmfuﬁﬁﬂ&g\‘hforﬁlag&c}[%\?’er TS eﬁgd fof ﬁﬁlte L59 fl pgr;fcgd Qigtuﬁél ﬁeﬁg at least two
second period during I rst er|o
secondé long avkate Noisdarigelr theﬂ 1@{anA it soras camsi nﬁm«:thanﬂﬁ IﬂO mahO@O) and
X tones, to which po r|saIIoctedre .ves at | east . .
transmgiging 83580 ﬁ)é me;a geg 8131@ 61}0 ng Pﬁ%} ){e foges into said
first 686n, WiHige RYEIAH fhal B8k FhbeoelPbnlckaNe %nébu ﬁl’ld‘@h&%‘léiss than 80%
any one second period. Various enbodi nents of
(and i 1p seme ptubpdivimts loss thare6Qfosof Hinesinu aveage tosd bam&aetuoortransnussmn
ts the ab escr.i bed i nvention. In .
powet et by TS o Eorb ST o HEEseh Hgbat AR e/ Bt selBn apring any 1
seconl pBASIHESY sald\Bfst PSRRI F td is AflodhtdPidasid Rt 6ORTHHs @Al @ach one of
information into a first region, where Nis |arger

said X tpaes tmvl@lah doyer is ghecateeeeiVesraj dgast Hhimen(and gomepey at least 30 or
ontrol modul e |
40 tln}esi {hg Dst f OpE @y agci %ow%rragﬁcgatfngti \?)qoﬁc%sod%?l g s&d%{ﬂ? 'Sné %gcgnd period.
first period of time using first signals into the

first region, said first nglod of tinme belng)at | east _
t Wtieet eTRbeAimsAs of MePraseatingpriicnoe Alsp dirseiad B & basgisegion which

1mple{'n%nt§ zi‘héj%ﬁorgg MR LR inveflio d‘{: otsh e')c?ﬁipfa?rgeﬁlﬁ@&lﬁﬁhgtaq{asé Station

ansm rrng a second perl 0d a secon
includek:g A alanimictetithangsea asettof O toed esnrhiticats aifdrrhdtioatinto a first region,

where N FuBrier 190 (oSO Casd gt PO AT BO9RPGaonizol modle
coup1§JHl;e ra%m ﬁ-)é@%efotr ebatolRRS e HaBbhRfer td RARMHiSSePY HREYRFod of time

ase statioh transmtter to transmt into
using ffilns sfgnalshnuoetge first chgiom gaid rﬁlystpesed: ohidmp deingaht thasti twg seconds long;
said first allocted said set of
and a 360 gan Eotabogits £ Blicko SR "B TmiRt P ParaLBE e ffbmitr to
transrﬂi@ﬂ@ﬁng 8 s&bh@patiGfof fméh séc%ﬁ& kigAfl ihElBHEaNSt SOXRéRBSo said first
| east 30 or 40 tinmes) the per tone maxi mum aver age

regiorp o‘aohere Xlw @pamvje megeohe%thdm p |(aigi Jarwmreén@éunms i), ped where less
sai d

In. sone e .
toan 3% e inR o1 i DB Pl b i R B R i Yo staion
transni@¥ todffhsmit into the first region during any 1 second period during said first period of
time is allocated to said set of X tones and where each one of said X tones to which power is
allocated is at least 20 times(and sometimes at least 30 or 40 times) the per tone maximum

average power allocated to tones during any one second time period in said first time period.
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in some cases nore than 4 0 or even 60% of a
transmtter's maxi mumtransm ssi on power while
WO e@a®miose i ng a beacon signal. For exanpl e, a BEDUS2004/034191
transmtter may put 40% of its maxi mum out put
transm ssi on power which iL6s permtted to b e
transmtted during a synbol transm ssion period.
Dy e LG0Tt f AP EM, $SAIRRatRE! 5h@&a§snkaee& 88n8 hiiéthan 20%, and
may e transmtted on a tone with the beacon tone
in sorbecases mpzenhan #0 edean G09, of & ransier' omakimyn nnenmsgn power while

nore than 4 0 ti the wer eve er .
S & NGORSEATL OR R el A 9L @ P 36 ph RS mairmum
outpuf¥rhddi SR LHRAL- AN poaafi@d fibd irithsenifEd Bhidd Lals Hd) @lagismission

one per tone, are transmtted in parallel during an
peno@:‘mm@m@@amp érangrdissipn pstiesha eesoR Figaray brtausmitted on a tone with

nal s

e bejli3n PRk enFp AR b B &7 B3 Eim Gl Ufp (10780 tmes

thepdwe@q,ﬁgﬁoﬁhg@g@ dhtd. S a dr aw ng illustrating exenpl ary
base station transmtter timng relationships in

accordance Wi th nethods of the present invention.
Figur '
o tifods g Rl AR dod 4l ) ORONRAIRRRKBE wheR fnulipte
moduEdt@U&r}@b'ﬁ)ld ofie @erctbﬁwarﬁgtraﬂstrmlss&dlatpar@lehdlm&m @EEM)Byml}ol period. In
per tone power relationships |n§ln ex 2nd ti
such qm@f&a%ms hﬁa@«m denpls m@f/§ DRG0 Pay F%‘ae a5t H@‘iﬂ to transmit
data SHBOR! ary per tone power reI ationships in an
exxeemmppl l aarryy 2nndd ttiimee iinntteerrvvaall
ccoorrrreessppoonnddss to an enbodi nrent where the 2nd
time period are fully

H : a drawmng illustrating
exenplary per tone power relationships in an exenplary
Sth tine interval. Figure 6 is a drawing illustrating

efegqyb éngla dwengtlhlsn@tmg FXEPPIATY bage S(Catmnrtgﬂnsmlttef timing relationships
ation cordanc th nmet hods of the
in acdgRli, PR AuBRrdsth ey

F"'é‘ PYERIE dr awi ng illustrating
anot her exenpl ary per tone power relationships in an
exenplary 2nd time interval corresponding to an
efbgte Aéhe digndng iltuseratimgexemplary 8¢ 9ae aﬁWC& IgEtipghigs in an

aer fully overlapping. Figure 8 is a
e"emaiagﬁ% ?m{ﬁ ﬁus ?atl ng anot her exenplary per tone power

rel ati onshl ps in an exenplary 2nd tine interval
corres%ondl ng to ?n enbodi n}\lent vvhelre the 2nd t |
pé-“pglgu 4% a4 dfayang illustrating another exemplary per tone power relationships in an

exemplary 2™ time interval.

Figure 4 is a drawing illustrating another exemplary per tone power relationships in an
exemplary 2™ time interval corresponds to an embodiment where the 2" time period and the

third time period are fully overlapping.

Figure 5 is a drawing illustrating exemplary per tone power relationships in an

exemplary 5™ time interval.

Figure 6 is a drawing illustrating exemplary base station transmitter timing relationships

in accordance with methods of the present invention.
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third tinme period are fully overlapping. Figure 9
shows an exenplary w rel ess comruni cati ons system
WG apos9Bng beacon signaling, inplenented i n aRCDUSENGE34191
with the present invention. Figure 10 illustrates an
exenpl ary base station, alternately referred to as an
access node, inplenented in accordance with the
present invention. Figure 11 is a drawing of an
exenplary wireless termnal (W), e.g., nobile node,
i FyuesT® i ©draivingitlosralmg eeothet dxeapiary pengnerpoivedslagionships in an

exemg G el P P e sy B Rl pBfod and o
thirdtg%@ﬂﬁ%ﬂﬁ&gffull}i vedlappigguency division nul tipl exed

nications system e.g., and OFDM system in
accordance with the present invention. Figure 13 is

SRRSOl R LA BASTRh L PR o LR Rt n
exemplayt A" DliB% G ke S48 L@TRSHON RELOT Mg Avhédt vHige heeS®iine period and the
i nvention. Figure 14 is a flowhart of an exenplary

third tinee herdodbdre dpléy avdarlagpiigbase station transnmitter in a
conmuni cati ons systemin accordance with the present
i nvention. DETAILED DESCRI PTION Figure 1 is a draw ng
10%uird  yhdwaki agneiaypitioss basmusicationssystean suproreng beacon
~timng rel at i_onshig)s i n.accordance w th nethods of the
signaliyige EPlETeAPd iR pesordanrce it the BrRanh HYENUbr i zontal axi s
102 representing tinme and a first period of tine 104,
e.g., a 2 sec interval. In sone enbodi nents, the 1st
p&idupe 101llustraes 40 éxdsplhyrbges stotian aRersatehyneferrediie as an access node,
, exempl ary base statjon transmtter, e.g., an OFDM
implegiegied|in 8eROIEANCE Wé‘i%st PR VAU exenpl ary frequency
di vision nmultipl exed communi cations system e.g., an
exenpl ary OFDM system is operated to conmunicate
i Figrenat isondusingofanssemplarfwitglessteowinal (Wd).fe.g simobile node,

. eriaqd of tine 104 using first, si-gnal s i fjrst
1mpleFr@Bfegﬁr’1 agqogc_lle’lncg w§tilcaln§rus1gg néetlioeqslo’f r?seenﬂifn&gﬁtéérdé at er
than 20. In sone enbodi ments, the transmtter is a

sector transmitter corresponding to one carrier . .
f Fegpueh2ys 4 Howckastelnn expmplagemethadiof Rperating alipse §Aton transmutter,

. carrier,. frequenci.es. . S :
i a g i SRR R P AkeRhe fel P e fydfppp M Sstem. in
accor84r@B &iinnge brsapnttifeniage station transmitter to

wireless termnals, said downlink signaling including

br oadcast signals including beacon signals and

a R, ’ ]S, -

ISR LT B et o S0 Ay R it
transthitel 4ok frequesey didadien mbltiplexgd aystem émpdcardanse withdhe present invention.

Figure 14 is a flowchart of an exemplary method of operating a base station transmitter

in a communications system in accordance with the present invention.

DETAILED DESCRIPTION

Figure 1 is a drawing 100 illustrating exemplary base station transmitter timing

relationships in accordance with methods of the present invention. Figure 1 includes a
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period of tinme 106, e.g., an OFDM synbol transm ssion
period, the transmtter is operated to transmt a
wa@e@eonds? gnal i ncluding a set of X tones i nt oPGHUN2004/034191
first region, where X is less than 5 and where | ess
than 80% of a maxi mum aver-8ge total base station
transm ssi on power used by said base station to
[ r
horizGBNRT 102 oBRS rlrp IR ARG b ol (0 b e vl
some ghibodiment, the Kateriofl oX timerldd inladzes dun stnaeomds said X
tones to which power is allocated is allocated at
| east 20 tines the per average tone power allocated to
t o exeplabgb&aisthtibh bithsRieed, 0G.,ah GFIRE sifd] s€%@Pdr@mitter, in an
the set of X tones during the second period of tine
exempley ffeguenmwnss@ mub@é@@g cemngwaicatiensdysien. s gsgn¢xemplary OFDM
[
systels ofhafe B INCaRE R R A RS0 SRR AT o sgpeviod of

time 104nEing it ighds Md% ghirhascibhgern. desc@naf &dell,avhdpeNCio greater than 20.
signals. In sone enbodinents, user data i ncl udi ng at
In some ggxpo@ﬁ@ng,f tmd;a@émltfe@kst a sigﬁ@r trﬁ%@ttgléchrqsgondmg to one carrier
[ 0
froqufRTTHTEAL8 O ERGk ANEpR el R ABOARRE. 104, and
transm tter information incl ud| ng at | east one of

and c ier fre uenc nformati.on is
§F‘ﬁ e ﬁ\iamsﬁ S f@a@twsoﬁ@ygf assi of t%“%so‘ﬁsé fofoppgink signaling

from %' s SRt ARIHIQL 10fwitcld¥® tekPfhals\0ai H@WH iRk ¥ighalfRGncluding

interval 108 of maximum average fotal BS transm ssion
broadpastveignals éntliling b¢agoh aipmals tand Assignmeatss a$ wekas nger specific signals, e.g.,

trapsmt si S into.the fir 0
user Q7 BoynpROGER AR pradets et e LOAREBpisRgptry second
periodBKHiME TOEQE! al®Y DM 'sgxﬁ Slrtra@§aiakioApedbd, ftRE @Rfsmitter is operated to

| ocations Wthin the rst period of time 104. Figure
tlansrmtuamecqudégr@hlr@k@m wgej of Krtenespeiojseid frst regipn, where X is less than 5

o e o R LU PO L B onpomer s o

said tﬂlséﬁaﬂld]ﬁﬂouﬂlﬁ§mﬁm @xBploahy fifshidgtbnp@iringthnfont Isﬁﬁmﬂllﬂnod during
an exenplary OFDM synbol transm ssion _inter

said fgatmeﬁngdtoﬁ gmerip pliogsadite i % tongs andfach Pa% ghaid Krton%s to which
powe? fegeaﬁlaﬁﬁgd §sQui g[:ﬁ@@ m lteasil 2b Elh{?g r‘F%] @l/er gbﬁef Allothted to tones

rnclu a set eac
durmg oiie first peeiod of ﬁmbd Feetxaniplt, dineset bf)Xvﬂmesidupmgﬂ]ne sesond period of time

al | ocat ed |s al | ocat ed nost. 8 ti s t he avera r

06 mayrompsize p bsRqoHSig éﬁieo%@donﬁnpﬂ glg}ednaa‘g %ﬁlﬁ
transrhﬁ&%ﬁ Yl?r%e i {er\;dl Eﬂa ;&ﬁgnc?bf%h&*é‘éﬁvelﬁ)m tatdhidsiBg 'E1hféqn@fvals which

time 11 e sa

ation as the second period
has bednrcEsiJgﬁﬁpd éorgaeacmnmgu-‘dDM Imsnmelentbpdmmntss ssardata meludmg at least one
erval odi.ne

of Vol (G 4P TR (US55t O oF e ALipatp e gpited during
said fFrthziééh%d bt tihel OQGMQaréHﬁlttérhﬁfbﬂnﬁﬁfd Qi dRlo alt 136 dnbQf sector, cell and

ly overiap. In some enbodinents, the second
carrieg tﬁt@qudncy dnfoenatedsis sensrivitted pn @6least vay ofisaid & topes drring|said second

peno%éﬁpgﬁgg ;?og)lég qu\%gegﬁnttaé{%gf& 0 maxﬂn%n? Q\?er%e%gtai BS transmission

power used by said base station transmitter to transmit signals into the first region is shown in

Figure 1. In general, the one second interval 108 of maximum power may slide or occur at
different locations within the first period of time 104. Figure 1 includes an exemplary fifth
period of time 110, e.g., an exemplary OFDM symbol transmission time interval during the 1

second interval 108.
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control, and pilot signals on at |east sone of said
set of Y tones during the third period of tine. In

W@ e00e/0€3y80di nents, the transmitter is operat edP€DUS2004/034191
transmt user data using Y tones during said second
period of tine, said Y tomes being wwthin the set of N
tones that are not included in said X tones, where Y
is a positive integer greater than one, nore than 20%
of the total transmtter power used durlng said second
pEigucal] efso ticieles 06 chenplgryahird petiediof e Aé2,e.¢. gRezemplary OFDM

iR P TBT BB e o

tranSIﬁPHVﬁ’ﬁrdJﬁg&l s ko d fisairebise ﬁi@ﬁﬁln%ez[ e df thohd:srth&ﬂﬁY bN Bach tone in
allocated to the Y tones. In varjous enbodi nents,

said thirdases of tonenig whieh pereras phedatrdds allocaiesat mqshy timsd drea egrge per
tone pggvﬁ{]@]i?cggp ?ongﬁ éuﬁr%%?ﬁl lggcg)lﬂg%t Nﬁleof\{nh@ 7Es.t Hf@ure 1, the third

period®tith@t 1Z)HasStM£r‘§>ﬁhe dﬁamaﬁa%csmd‘peﬂlod Ofﬂlﬁmlgé,l eog, an OFDM
interval. In sone enbodi nents, an exrgrrpl a

r.t
symbelitrgsTpeeion i sterc 0t e A RAFTRES 156 Srent g0 it pepigds of time
(106, }Pf) %v‘eﬁg%g&t%é Qx&rhe;g@ Ffagugéjlb hRYidegnd i tﬁ?ﬂg}eﬁHﬁ@@ﬂ @fle (106, 112)

el ng non-ove
fully di\eslppcIn $omnd dflﬁb(ﬁ:hmiemts,rthe pexonddnd fhgud p@madtpbﬁet;lm@ Iﬁb% 112) are

fourth time period ¢ n be anp i.nterval use

ol i HEROYERER SRR B B grertey sh Bodu A BRERP of deta
contr% %@ﬂott 51%9 Bbh ta?féaét@ofn@ o kau %étlrbftY f&esp@l!ﬂirﬁgdthB @hiffiperiod of time.

ent t an the beacon signal transmtted in the
2nd tinme perlod Note that Figure 1 is not drawn to

IeFl s.a.draw.ng. 200 i
SQIB?] g%ﬁgﬁe}e i,s hgttliagﬂgmeggs opﬁrag rﬁi tgi}eaﬁl%%it%ger dﬁf?gn%if tones
durm% i@ 5&dhd ORod b1 §1HE Baidl Y Sors Pbidl vafhipehe stOSEN penes that Gl‘e not
time period 106 di vi ded by average per tone powe

mcludwlen sUA omendierany ds § apsmmnéﬂgex/&rﬁ@q%@lan 32?@%2}1%20% of the

total tgy@ﬁlétlmq ?Pgﬁeggsgg%‘épﬁg 9{18' Hgé‘ O{I t-ﬂég 1%5 %Q@gaaﬁlgcated to the Y tones

during k28 G‘ladoﬂd @gn&i of #8} laﬁ)lﬁIri.f2 %iénecmnbdimknts,l lgmlthm'ﬂSO%T loé the total
exenplary eacon sigha uses. on one t t

transTifigeROBer vapdidEng § %ewﬁépﬁv@r%éénepﬁ 6 ‘Pf‘d%ﬂb%@ﬂ 16 Y tones. Tn

Varloéshe%l@dgig?glﬁg QL Fﬁgﬁﬁé Y dat-gl?h@udésQrahghfttn%ﬁﬁﬁhﬁtedtslyﬁlbols on said Y

es - one tone In sone odi nent s he
tones] €0k of te YXtdnE coned esmhwmidating sne il oet aymbel ¢.ghiogt OFDM

concentration of wer _on a narrow frequency, as shown
modujaiiop;jsymbal in on tSp{glengﬁllgle 8 easy to

detect and identify by WIs receiving downlink

signaling. Figure 3 is a drawing 300 illustrating

annsbee emioednpieatsy alpexempiamy foutietime getiod else kbgus datizgthe 1 period
of tmg)é]l%g? nd %ﬁogﬁoéﬁ%vel%g ﬁ}g s%%g Idggltl%g réls? th% i“stlr%e%leﬁgd glfld being
non-overlapping w1th respect to the 2" time period. For example, the fourth time period can be
an interval used to transmit another beacon signal on a set of G tones, the beacon signal
transmitted in the fourth time period being different than the beacon signal transmitted in the ond

time period.

Note that Figure 1 is not drawn to scale.
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di vi ded by average per tone power over one second
interval 108 on vertical axis 302 vs tone index on
whoroenedysal axi s 304. The exenplary system PCT/US2004/034191
corresponding to Figure 3, uses N = 500 tones (tone
index 0.. 499) 306 for dowglLi nk signaling. The
exenplary beacon signal 307 transmtted during second
r
?@{%5 i %gra r?g ﬁ&%ﬁ?zﬁnﬁe Q&?ﬁla}% {)/é} pdéérfqgl)étléﬁ?slh}ﬁsin an
exemlﬁiatlyer‘d auerintehal d)@@ Beacedds a ploe Df/pér tommer pc&mrlfolt YA emegreriod 106
represented by bl ocks (308, 31 ét %nd 314 .
divideddSiaeras 9ey onp HOWEhRY et Rio o insorval | JRmasyeriicsl wxis 242 s tone
1ndext09rh§§120ﬁa9ams RPACHR HORRry béy'%térﬁ @%éﬁ}pﬁ)ﬁ(ﬁﬂg & Figure 2, uses N = 50
et erm ned frequency, an one of Said X
tones (tonemdles Ot. #an20n for ddwuhmlﬂggmlfmge Jhe mzgmplavy begcen sigralP08 uses one

one L U s i S8 S T B nerv,

Thus, Sth %@Exzﬂ@ﬁie UBE toht 66t XirdcARRS ond fbnéoﬁf-‘scﬁﬁ@élﬁbé@ﬁfeﬁts ik tone set X
| east one of said X tones is transnmtted at a

includes ey éoney. Whisaelativelylbighcaneragratien af pawrstongagfovigfrequency, as

| east 0 of a,base st i f, . .
showxil H’Zﬁ‘tg}l r%rmakf:%t@ﬁ) dcon as?&ﬂaPQO% Q%Pr%% (r:'leetgcré a?ﬁ gdeé)t(lﬁﬁ g&f’{/ s receiving
downBEESIBHalfiggnal , e.g., beacon signal, using the set of X

tones, where X = 1, is transmtted using 50% of the

max average total base station transm ssion power used

b

S TR AR L oL TS OB ionships
an exémplhﬂez"é xiaigihenel 166. gEug&refB tslmq)letmfmaf tny pswenfmi 2 tlme period 106
gnal, e.g., beacon signa g set of X to%%i
divideghigh & Jage Ber Lane PONSHEYA PP aecls’gé byl fugron gt axs 303 vs tone
&k N =500

i IO, T s S 1
tones i(tohe irides Of.i499) 30¢eipc dowollimk signa;limg. The esemnplaey bfallcou slgnal 307
s S B o D6 s W S G P R alhSs 0. 12,1720
and 28 Gid¥ %é’ﬁfe&%‘é RF tonb PBwaPéver Afe drleBSSH ihREvAD @RIach fone, as

concentr at on the beacon signal (X tones) and not on

represehteddtyltBecksNE0d, 310,762, and 314g, tebpestivelie. Figure 4 is a

drawi ng 400 illustrating anot her exenplary per tone

power relationships in an exenplary 2nd tine interval

1@@ sorhb 8HbBdidncREY, HEISHRO BAS s4i@ Xan&To.edibeRivh tehal B tianemitted at

2nd tinme period 106 and the third time period 112 are
predefemmlgﬁdcfmmpwp prehat legsgemeeolpaidsX dongs dt trgisnpiided psipga frequency
[
vin Y50 A I 1005 o B AR08, B ons. o
exam%l?éL 8 cﬂﬁ&r beacbpignalmaexuse ButtoKitemest &h see smbOdimehts, bteast one of
ure 4 exanple, the 2nd tine period 106 |s t he

said 58§P“Fh§ tf%ﬂSH’élttft‘i aha fysapensy vihioh 1sgeterpinedss 2 “é&?’é‘tq;ﬁ‘f flcast one of a
ba“gﬁaaﬁﬁﬁ%ﬂﬁﬂgggdaggf@gu&gﬁém uses N = 100 tones (tone
i ndex 0. . or

ownl i nk signaling. The
exenpl ary beacon signal 408 transmtted

In the example of Figure 2 the exemplary second signal, e.g., beacon signal, using the set
of X tones, where X = 1, is transmitted using 50% of the max average total base station
transmission power used by said base station transmitter to transmit signals into the first region
during the 1 sec interval 108. In the example of Figure 3 the exemplary second signal, e.g.,

beacon signal, using the set of X tones, where X =4, is transmitted using 20% of the max
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during second tine period 106 uses one tone with tone
index = 68 and 25 tinmes the average per tone power
wW@®6/083989 one second interval for each tone. TPCEDUS1004/034191
this exanple, the tone set X, of the beacon signa
408, includes one tone. IniFigure 4 a set of Y tones,
the set having 99 tones includes each of the tones in
t . [ to R f
avera%{ltgtaz g%se%ﬁatgnttgaﬁggusgféb g'ogrelt 1%?5%%1?? %ﬁtbla?s%s Etg{‘&'atr s‘ﬁﬂﬁér t8'transmit
signalk fiveto ey fidsoregipaeimgdhesl skednieyval h@8.aver age per t one
power over the 1 sec interval. For exanple exenplary
signal 410 using tone 0 at the 5X relative power |evel
ttfé%x%'pfes Qkr %lpé b otq 5ifdnabs th‘é‘NJ)@to%éﬁﬁpaJaﬁf 86t §f BN8hes are used
usi ng tone at the I X relative power |evel
dunng)mepacrmdqfenad obtitnedl06 sasgreabmiter powsr iagonsmingiedwntthe geacon signal

(X ok RSt APy ates S 38 Rt P Eumpagoo

111ustrhtt111@g Qno'ﬁ%érreﬁé ?laﬁﬁpd}%‘&r pOvRY ed1atiehghie i ak éxdi’ﬁpl&y 2" time interval
downlink traffic channel signal conveying user data.

106. Eiggmléc@wspoadsdpawen@osm@nt wherstthe2 | ignenasiog! 196yangd éhe third time

penoé mfz}rg gl}{ﬁ:y_ﬁ T aﬁf)llétg;]z:hgg?e é1s a @pt ?tx %e?%n%r ot“o%&t 20112 mEmc fpenod 106

dividdalt By dviefizeRRrf icad pb¥er Giey oleskcbid Bt alg e verie am\ABE vs tone
over one second interval 108 on vertigal axis 502 v

mdexmrt@nzn@é&w@sﬁ% rinimEighresdexampby ther%e tiggeenpiogd o is the same as the
virs HEREMESLE GRS honithE R My sk e io0ones

(tone &Lﬁl@m .199) 0@ fexiamaliek sifndingu fIéle&thplarﬂb’eacbﬂ(sxgnalOQ(BXransmltted

t he p r. tone paower divided b the. ayera
during, 3gep T insrbering 190 88 AT TVETh (OB ek ) BeCaL gLty average per
tone q%éx%g l@b%ﬁg%%‘ ?é%nc'lsilrger'v‘aﬁ?ér dRAFoneS Thus! ﬁl%@ %xﬂﬁtﬂ%rthe tone set X, of

be part a control signal such as a
the beptdrotigsdl g8 mc]adesa@mt tgmﬁrdntFl girgral set ainY denasothe @th@mgt% tones

oo 50 B PGB e e BERTSpor oeor

tones BQVLES tlhf%‘s,’ el tiABGr UBMiR& tR&pér tohe gow&%wd@d By SieGiatage per tone power
whil e exenpl ary conponent 508 0. 5X power | evel uses

over the hse@indgrvalirdipr brarpple exeynplarycignet 4 L& vying éqna Os3t dapa$ X relative power

N L

powePRVEIm&bd patt bhecdntil Sighdltsasty arﬂé%&gﬁﬁaeﬂﬁ&cl&mﬂagement timing
total BS transmt pomerlrno the first regio

contrelsigngl, €1 pPWET gl 5gnalh Exemplagy figpal dahasingitens %91 %}rﬁléﬁ 0.5X relative
powef BIBGRANHS g% of  BSwibdk £ARL ?}E&@%ﬁgﬁ%?a‘t gg%g%@ﬁ%sgpgﬁt

ower ones W

type 510 representing 94% of the totaI power, and four
tones with sig conponents of pe 508 re entin

oG Re Diiea dgvaDE EQ%PJStfttnggeéﬁ’é‘PkﬁfY bérfang pesier fﬁ%tt@?shl in an

exem?lléfj 59£RGHeRRI 110 ﬁEM@S 1% %?)bt%f er toﬁ@%@wg M58 YimRQheriod 110
ransm ssion interva devi ate fromthe average
dividgbvyesvedget joe tdhegoevel nvaronakecbf8 intFivglites @ vatical dxiswiOdgs tone

Il i
mdextqnﬁqc{g&orlfts gxa}g [‘56]49 o %mpliz%y syste em%ggctas!p%pldltné % %{gutret ?,ruses N =100
tones (tone index 0.. 99) 506 for downlink signaling. Tones shown in the example of Figure 5
have 2X, 1X or 0.5X the per tone power divided by the average per tone power over the 1 sec
interval. For example exemplary signal component 512 uses tone 38 at the 2X power level and
may be part of a control signal such as a pilot signal, an assignment signal, an acknowledgement

signal, a timing control signal or a power control signal; exemplary component 510 uses tone 13
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rel ati onshi ps in accordance wi th nethods of the
present invention. Figure 6 shows an exenpl ary
wo a006a839en of Figure 1 in accordance with the PCEESI004/034191
invention. Exenplary first time period 604 of Figure 6
is simlar or the sane as-j@xenplary first tine period
104 of Figure 1. Exenplary one second interval 608 of

. : - . .
ot IX PRI R P ARt LRSS B ey cichsos at.
0.5X poceert el yseseonn®l and may pe pan df af@s, usg0Bit) sighal Fywing egemplary 5°
. simlar or the sane as exe second tine . .
intersGl, Oy e fote] e opronepuihs o 7 e SRS rigbSTBissipp gower during
the 1 §REnRAGI EFEHPMak Yveihsk Rd BS tTiRsBRHoddr 66 thd fiksti@kioat €n the

that the second time period periodically repeats _
examplgof Figurh®, thenesre tiaienpevit sigadsompopentaobtypa Sl % swsesenting 4% of

etition f the 3t i er | ' .

e oS 5325 St e S5 B g 10 g 346 or e
total E¥er GEhdGder tones with Mehal3othpbhéris esybe H0Sdprespnting 2o f the total

the first time period 604. Each 3rd time period (612,
poweg 1x gengrab the tgteb poyes durifigipachyy Biteplel 19a%8.» 5%0%951(¥M gyybol
cansfioh T REGHAGp MR B gl pol B G SO0 0B

are at least Z repetitions of said 3rd tine period,

wher e %_is at | east_ﬂo. | n sone._enpodi nents, Z s at,

| &3z Qdpa dieygig 00 ilugtrafing XGMALTY, BSCSIAlGE (g gt tming

i . 6 ho@R an exemplar
e B o  on R TS oS an exemplary
variation efFignd ddh aecttrdarice matht the p@seht investipe r Exanplogy fasdtimg geriod 604

thipd ti eriod 112 are ful.ly .overl.apping. i qure_7
of Figuge §ISAgHIatslr o perpoice\Gaminy ok USi P PHe 04K Fisans b Eremplary one
seconfliittARM6HW oA SLiAHE PREadeAHE] BS WaAsAN bweN6S BigeRWis similar or the
interval 108 on vertical axis 702 vs tone index on

same hpinterpalt 1B oh Figurg d4 Expmplaresecprdifime peasdfee, 60onof Figyre 6 are

. iod 106 jis th i i | 00 st ond .
s S0 st uly LSRR PPl [ At IR 2 ime
perio@ 866 a cxkedipfar QPR (iieRRribM 86¢ illustraR®%hat tAE sdeond time period

~downlink signaling. The exenpl ary beacon signal 708 .
periodiea]hstepeatediring the 4irs disesretiof $84 Jegwis® ingdesispetifipps of the 37 time

peri0<{1 glﬁ?rdg(i)%l\g P&%l?d’ﬁ | St:tirﬁggé}gorﬁig@ ot i3ﬂqst tfnli]f%&}/o%r 9e PeGth 3" time

over the one s i Aferva r each ‘tone.
period bms':) withih tHesfirextamp besiod 60et. thxck 3§eim@<perm‘d (oh2, aea6d2", 612™) is

. .signal 708, includessone taone, In Figure 7 a set of. Y
similgr g g, saftiees SEETPIEY 34 g pesod ShbQ Fgliere Heprgrerpyociments, for
each {ega?t?onﬁs}tsafd e&g}ﬁl ){?rgé p&fiocﬁh&%%§at 140 Z%e%étitibﬁ? of&lid 9* tithe period,

nes have 5X, r-0.5X the per tone power divided
wherd¥ i¢ dtdeaat £0. alpesoper enloEmposet isay Bastt49. 1 sec i nterval .
For exanpl e, exenplary signal 710 using tone 0 at the
5X rel ative power |evel may be part of a pilot signal,

Wb e q’i@ﬁrﬁ{a@xﬁﬂ% S0@NRstrdid dhdtRPetdMRarkdedtoneRwerelationships in
relative power Tevel may be part of a control signal

an exemphna?’ imedsteigh 106t Figarkhowresponsisdnan embaslinrent whetedhe 2" time
peﬁoii%} grllc{ tgg @188&@% pgﬁgé E)?%%% :flglﬁ]yg{)Ygglgéﬁrﬂgl %{Q{lrg’ ‘7 %Q{)lozgﬁper tone
power for 2™ time period 106 divided by average per tone power over one second interval 108
on vertical axis 702 vs tone index on horizontal axis 704. In the Figure 4 example, the 2% time
period 106 is the same as the third time period 112. The exemplary system corresponding to
Figure 7, uses N = 100 tones (tone index 0.. 99) 706 for downlink signaling. The exemplary

beacon signal 708 transmitted during second time period 106 uses one tone with tone index = 68
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power | evel may be part of a downlink traffic channe
signal conveying user data. Exenplary tone 26 716 is
wa@roogioued tone fromthe set of N tones. |n thPGI/US2004/034191

enbodi nent, 64 tones fromthe set of N X=99 tones go
unused during the second geriod of tinme 106 in the
first region. In sone enbodi nents, at |east half of

and 23 Bﬁleh\k% HERESp WbeSp&KE: dvr ﬁﬁb%%@éonafméwapgﬁ%amn@ Ofthus, in
in said set of X tones go unused during sald second

this expenple,dh@font seteX,iof theheeaton signal éQBancluétsgcmeetoﬂe i kn BEigure 7 a set of Y

o 20k 000 L USL LA 09 F30LET £5ETRL 8 BSEek O of e s

of Y t3£H3 - hakk GNT €X&r 0N @SRRI thne tp@w@ﬂdﬁiﬂé@ @WW&VG‘MFI r k¥R power over
2nd tine period 106 and the third tine perio 12 are

the 1 feglintgrvel e]Fcpr@ppmp@ exeineplawy sgenab7 H) wing tom O@éthqi}ﬁ@elatlve power

vt BEAE 23050 5P S8R APl PR e 1 i

powedl$v& m¥Zbe/sart SMEcontobs gt s dszariseibndunts acﬁ@éwlddgeinhﬁt timing
Figure 8 exanple, the 2nd tinme period 106 is the sa

contre} §1gnle Of pRwer contrel shenal-obxemplarysignab{ IBtiag {ongpras fje 0.5X relative
powet lg{lélqﬁzgp&d%ag?of{é)o%)': frgllrﬁi{ ra%fl(f H’%Elﬁel'\g &naﬁ@&%?@%%séﬁ&?&? Exemplary

tone 26XA61$ af ynuzed caie feing thel seBOIAN toreens n ﬁlﬁseﬁ:inbhihmﬂg 64 trm&si from the set
i period 106 uses one t e = 68,
of N-33%9 g ¢ H@SSS dransthgspeq rPéﬂaMEP 5P il e iregion. In some
embo&ﬁfeﬂﬂ‘d atl 1848 ﬁéﬂ? bf fh@"N %He§ WhiEh afd M Said sBt &N $orR¥ BUPAS in said set of
tone set X beacon signal 808, includes one
X tonésogreunused Samgng chseaomispem:fd of tinomisgthe fitsé regien.i ncl udi ng
2 tones (tone index =12 and tone index = 26) in the
set of Ntones not in the set of X tones, are
assagt 8ieddmvidy SoctiMabtrARBRAP®EE Sxenthla ]y p%ﬂt%n): power relationships in

respectlvel y. I'n this exanple, tones of the set of d
an exeroplety RatimelierviablQferFigeiss cmwépormlsw @Ilé@lmbgdlmﬁ‘fet where the 27 time

. t.one
perio Y B R P P b cgP B L PSRl B8] o per e
powef flr 2t titge pailr10oedivtdedy derapapér tohe poW@fﬁvEﬁbnéwgm&d interval 108
such as a pilot, an assignnment, acknow edgene

on vexticpd #1gs $@nvstene Hidgh an hoazorﬁféwé%s &06ndn Bie f‘gg@rﬁ& eX@fnp&f‘a fhe 2 time

perlod) {0631s lfﬁetegaj%aatsg}ﬁ% %&} Jrslea;f I22gﬁe%g@%gfa§¢£)’éx%ﬁQcI)rresyondmg to

Figuré B,I’lfsCs?EI =81(§D, tloﬁesa@orl.mudedo t Wb@%ﬁmdvhdlrﬁ(eiigrmﬂmgl Theesemplary
In thjis enbodine { ngéetones fromt set of N- Xz

beacop sigaal 1§ X, P R BHIPIIO0 USES oFe toRFYit %é%ne index = 63
and 2{)) Pn%eﬁ glef I\ai{_vga(fa @196089 Xk{@r SRR RS VY fdr'eﬁl:l?to%@eﬁ‘hus in

es In t e set of N tones but not in the
this esmiplefth&tdne netsX af¢hesedonl smgnatigﬁ%amdludeecmmmp@r Indligate 8 a set of Y

I XA MY AR ERE A S E T e ——

the sePbOR3bAed%are 'a%l:ﬁ%ﬂhﬁgmgﬁal HPOAMCR 1M §12) f'é@p&ftﬁé NIn this
i nvention. The system 900 uses apparatus and net hods

exampifa tohes cpfrthsmhpf Yrtvmhaan 1Xrhepertoge pore¢nsieided by the average per tone
powelp ox}Jerr ?he f dec mterev)élf Iﬂ%)or ex%mple exemplary signal 812 using tone 12 at the 1X

relative power level may be part of a control signal such as a pilot, an assignment,
acknowledgement, timing control signal, or power control signal or part of a user data signal
such as a signal including voice, text, and/or user application data. Exemplary tone 26 816 is an
unused tone from the set of N tones. In this embodiment, 97 tones from the set of N-X=99 tones

go unused during the second period of time 106 in the first region. In some embodiments,
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mul ti-sector cells, cell 1 902, cell 2 904, cell 3
906. Each cell (902, 904, 906) represents a wreless
w@owenalyse area for a base station (BS), (BSI 9P8I/UBSE4/034191
910, BS 3 912), respectively. In the exenplary
enbodi nent, each cell 902,14904, 906 includes three
sectors (A B, ©. Cell 1 902 includes sector A 914,
multipif %hé’é’ ofBhdREX 181 115 Bfelsef of NN BokRs bhdt 1n°-th%(%ét 6% ltéﬂé@ ﬁre used during
sector A 920, sector B 922, and sector C 924.
smds@ﬁ@dmnnb@désnsemﬂmﬁnﬂI@Q@n sector B 928, and sector C
930. In other enbodi nents, different nunbers of
sectors per cell are possible, e.g., 1 sector per
C@hidure 8 sBOEE B Sxeflar§ Sliltelesd &oﬂiﬁﬁfﬁﬁaﬁ@ﬁb FsRBLI0U, SufiRiting beacon
celT. In addition, different cells may include
signaling, fraplemenied i arcordance with shespresynt &lvesgon. eFlg systes 900 uses
appar%t\é\! gl)ld teh%]d% Hg&?: %%ﬁﬁqlg‘g %tlglém/'\ﬁguré@}/ncﬂ? Ea%ﬂ%&l‘é@%@ lél(emplary

multi-Qédier celllk\lscell\lll S02\eelED 084, deil Bk 6t (EaBISEell (902¢e04, 906 PRBresents a
sector A 914 W's (932, 934) are coupled to BS 1)0908 .
wirelagp govqraga aseafor pirse @y, (B§®5(}331r99§p%§¥ PYQIES 3 Ph2k ggspectively. In

the ex%%%)lfﬁ?%lﬁ%ﬁdl e%i“%a h"gr 1&0%%@}4 %@@&ﬁ&s‘iﬁ%@ ‘sé%‘?or% ?AB§ é) Cell 1 902

a wreless TESDECtIVE
includee lséctdr &@24$&cﬁooB %69&81 se\tibs ({ DAB0, C@MZ?Oéhnlelleemmcmﬂ A 920, sector

BS 1 908 yj I .links (94 3 ctivel
B 923, anductors B sabe 35S ks siure 4 940, shasntf W condipbi g 990. o
other Eﬁb%n?en%lglffékéht Yi’ln‘hﬁ&%%? sédt(ﬁjé‘%el( Miare gé‘s@ble e.g., 1 sector per cell, 2
respectively. In cel 904 sector WI's (948
sector® 5)61) cadl, er pwupihen 3tsoctBs p2r &b Iwaédmonedhéfs@nt tellegngyoimglude different
b é% respectlvely In cell 2 904 sector C 924, Ws
numbpigo3 SCYRH) are coupled to BS 2 910 via wirel ess |inks
(953, 955), respectively. BSs may be coupled together
via a network, thus providing connectivity for W's
wthlnssatelgmvelﬁ (Wdis), etga, pelitesnddee QYIDG). auaysingee threuggpyidhe system

and e Gmaiclb BT BEE S o 2aSHteT Rovs V11 Wity T B3 Lt 1 002

sectorf £9NBCWITEED32, oBley M@E:Kuplétﬂﬁ) 858 ,903 V@ w1ra1emutke r(933 935),
couFIed to ot her networ k nodes

rospedivaby. dsel ARaresor R, HISHS3t S Lire AAIGE LB | A9fata wireless
links ﬁjﬁk %%sﬁ%ﬁ&él? %&@gg%@?ségﬁ%\@ﬂ% kP ﬁég%ég‘%&é’@fu‘ﬁfed toBS 1

908 Via WitsleBINKICB41, 949), r&ﬁébtljvlkyl Udeeld 9@04) séctecA 920, WTs (944, 946) are
ransmtters, each sector_transmtter n ecifi
coupled & B 10443 Wgﬁlefsrlgaiﬁéﬁ 94 r%gpa?twghysljg 8H 2 %%ﬁgfector 5 922, wrs
I
(948, glsgye%r% ggﬂﬁﬂsd aé Q f16 Wy \?ir?@?s 151 64D, @51}1&%&??%%% In cell 2904

0 speC| i'n accor darice
sector @9aht Wdlk (9% @54;)53&6: ooupﬂerchmﬁﬁ 21040 vi wisslegprioks €253, D89),
requency used for ordinary signaling also conveys
resPe‘H]’V(?gﬂcast signal s such as, e.g., assignnment signals,
pil ot signals, and/or beacon signals, fromthe BS to

W's. BSs 908,
BSs may be coupled together via a network, thus providing connectivity for WTs within

a given cell to peers located outside the given cell. In system 900, BSs (908, 910, 912) are
coupled to network node 968 via network links (970, 972, 974), respectively. Network node
968, e.g., a router, is coupled to other network nodes, e.g., other base stations, routers, home
agent nodes, AAA server nodes, etc., and the Internet via network link 976. Networks links 970,
972, 974, 976 may be, e.g., fiber optic links.
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910, 910 transmt beacon signals conveying carrier

information, cell identification information and/or
waeewbou3dsdent i fication information. | n additi oPCT/IU2004/034191

accordance with sone enbodi nrents of the invention,

each base station sector fjgansmtter transnits

addi tional downlink signals such as, pi | ot
S d [
LS T S AT BT e s

spec1ftcral§lgmd taerisr ﬁmuendfyeﬁor oulimtirp sigyalsiggmgl dognliButrdffic signals such as
dovvnlln S|gn vi de informat to t.h . q. e

user dgfp Qrseiec e el 168, HSBePBREJAFLGe & Gt Mol ihomiters

asmgn%& iR fbGGRALF A fbpoﬁlﬁla%; SigANthoMM Cdbne 8y« ‘&é&ﬂﬁ@ sikéhals such as,

se statron Sector/cel to use as an attachnent
e.g., apignment Fippaldiisilot siggals, W@b@acanscgnme frogctbe B to Wil's.hBSs 908,

e capa y.to, process informtion from BSS.. . .
910,588 e e B BRTE e B BB AR Qo ptormation
and/o@ietc% RRntiFiBatfd ihfoRafi61E dQAEitRs, PSS dhiRtwiiyorReerdb&diments of

for ordinary conmmuni cations, e.g., dowlink traffic

the inydngionetach bgmtatw@ segﬁﬁtr@nﬁgﬁttmgan@éutg addigpral dgyniink s1\g37als such as,
ure

oo AR ML SO AP LB A SRR
cell/sdclorae aniRRcR: idiortinery esting. Sosteddwdink sTgmsaﬁome information

call ed an access node because it serv as a W' s .
to the ST hie.8of WHEL o Whlcéltrtl%)b‘%‘éﬁfi Lol pRee gl caigiep Ggauency o

select agd t\xﬂl?chn &1\(’]&% sPasBorsiatdrRBn 19 PQ& é%fan':dtt%ﬁrﬁerﬂt oﬁﬁy The WTs,

nor e representation of any of

e.g., WT&BBQﬂSluﬂ@&ceﬁfb& with the@hpdtiiléty sy @tc&:ﬁssgﬁﬂ)mlhtlﬁm @'QIIJeB& 908, 910,
The base station, 100 |ncludes a sectorlzgd receiver

912 segirprangmitieet BOVALRE WEUMEHPT PR ALTHRAVC GRIiipl JERaNERcs s that may
be us&t 19 Qmﬁ}iﬁ nlcafbAdNt 8", B GR1ALBEHicAhdnifel i, 48d fhat may b
euscoubf)redznat?gggt er \E/li asa gus 1012 ovelrc V\,hrllch the vgarl ousfl mayoe
selected byrtet WThay i nt erchange data and i nformati on. The
sectorized receiver 1002 includes a plurality of
receivers (sector 1 receiver 1016, sector N receiver

1620k 16 AGRIHRE 8 E%naﬂ@ﬂ#ﬂﬂa@&'sthﬁbrﬁl(m@c gltorBatalytrefen@d to as an access
(recei ve antenna recei ve antenna N 1022

node, nmslwmtealen yecardatee mabehe presqnt gmention o Be Bids %ﬁigé ag access node
102
e SE PG P4 08P PARSEMEP B M 8 s

netwdtk Th&bdsk)statiod 1000 of Fdrevi(Bmagbé amicte detaiiédrepreséittiidh of any of the
1022) and processed by sectorjzed receivers

base smzmy 90BN, pLbeh thesystern 800 gbFigpaeg4Th %ﬂée)ﬁa&é’g ég%%imludes a
sectorliged 1 58% \%D%p% Woﬁg%@aﬂﬂguﬁ)ﬁ%@% grotc&@of 108" ggt LPU, an VO

enc rror to transm ssion.
interf&&CI00B] a‘z’rﬁlda méﬂmﬁy‘rl(llli)&rouﬂl@ﬂ‘ﬂoget}mlr ud’esblﬂs lmllﬁroablr wkncbﬁhe various
transmtters, a sector 1 tran%ﬂktter

clemani N erah Tz ol T SHOTB By “NeSHaR EX UL TS 02 T o
it Ay P oy
receiv@rdnémna (fct€186 ant&Mid) 1018@9@6% |au‘@ln§1a NEHZR), aespeetinel v 0B®h receiver
(10161 %3 40)(%r(1)crllr1 e:sspao ecodér(zl(?md IIMES respectlvely Uplink signals from a plurality of
wireless terminals 1100 (See Figure 11) are received via sectorized antenna (1018, 1022) and
processed by sectorized receivers (1016, 1020). Each receiver's decoder (1024, 1026) decodes
received uplink signals and extracts the information encoded by the WTs 1100 prior to
transmission. The sectorized transmitter 1004 includes a plurality of transmitters, a sector 1

transmitter 1028, a sector N transmitter 1030. Each sector transmitter (1028, 1030) includes an
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sector and is normally oriented to transmt into the
sector to which the antenna corresponds and may be
wo omanei?39 Ant ennas 1030, 1034 rmay be separ at e PCT/DH3004/034191

correspond to different elenents of a single

mul ti-sector antenna whi cheghas different antenna

el enments for different sectors. Each sector

: e

R A e A
transnet gntenrekB0, NR34), edspéativslygiath myentEaldi30s EdMarorresponds to a different

transmtt 103 1034 a of. .t
sectoriah TORRIALY Ghighied t%tfalsn)l%&@q e e et 2% lephd fpsponds and
may b8 ¥tatedl ARk 303311094 nRly Bk Saratd BE LR cbﬁ@@p@ﬁd% giffként elements
inits own assigned carrier frequency band. Each
of a sipgletnoultitsectns mitenrer witicly Bas, differzny antennagiereeninios diffgrent sectors. Each

sectorj%g?rﬂ%gb gﬁ%ge mﬁsét) ﬁfﬁs %r}hgslsifgﬂvf @arl_-lgpfre(g;eﬁr& lt)z{n%ﬂfs rlgr%tu%ed for ordinary

s1gnalﬁi@dé Qr dBR AR trafflNadmalih it Badht e€tor aafishhieter ﬁO&@LLﬂQBd)/lS capable of
e.g., the carrier frequency bands assjg q %
tr ansrmti}rmc@mnh@b sigplseo £opssi Eg1ent HERAIS. AR %ﬁl&ﬁ?n@fﬂg%&%}}% fgtlot signals,

and/or tfe%g(? 511%%@4 1ltsoc%v1§ ﬁ&éﬂ%g?é\%r@ﬁﬁe%%ggy samp! I‘?a%htsE@copﬁ‘éﬁnutter (1030,
1034)aﬁlge&ﬁfdﬁmﬂ®$1th soand @nBodidents 98 mcenmntmn}mscagmnnmdémonm

and the Internet. Th 1010 I t
don e it S BT R r Ao 5) HE2 fRS ey banc

e.g., tﬁé(%gﬂ‘fé 2% o%ghgr?)eﬁh%ﬁs %&@ea %ja AeAt &@E/S@&bﬁ/ fot ﬂlfeﬁrd?&hh@rhgnahng

nmory Oto ontro the operation of
The bhdeastdtiand/G tra¢rfae 1008 eompich thelbang station QPP tryothermatwerk nodes, e.g.,

dlfferent carri fr cl es dff
other e IO SR o Brt B VSR B ong S s memory

1010 HlcRRAB fdaane@mixoba%%&hﬁfo%adwm 040 ’EHE:C;%&’SMQ 006 ERedults routines
I nvention. Routines 1040 includes a plurality of set

1040 arfd wsesithiertagy/ @m“eunaironﬂ%mm theeremoz 4014 de e@rroltheperatioy of the
base s[t:ﬁ]g)%%alqu H-ﬁzgudsnilg]s Wi ogd IO%%I{fQI‘Cﬁt csagﬁér%ergglg%ﬁéselgstl@/ different

poweMBeSIS, poHlek b@ﬁtﬁ)lct@lhfﬂgﬁfonfrfﬂ@ gotenehRatiat, 8ignakae, faad beacon signaling in
ordinary signaling, e.g., downlink traffic channel
accordangaafithribe inventiel-ng user data, in a single sector,
additional sets of routines nmay exist for the sector
corresponding to the different carriers corresponding
t Roiihéseroantindsdaecilomnliat dfachofeobtimsi(sdcsar 1moetipdsai0f4, sector N
~sector 1 routines 1044 include co ni cati.o rqouti nes
TOUUHP@)A@“@n%WB&%@%‘i%EQ“@Wgé@ RSPYPT ?Wﬁ%stﬁigsgo%o some
embo HRHERH 'Eg it Jwﬂ@r]% nhiid gle E%‘i‘fe?ﬁ’ghﬁéﬁ%l& afd 8 for ordinary
conmuni dtlons protoco S us by the BS 1000. Base

mgnaﬁﬁ@bl ganiosmbihk odaffioctanne sighdbg inshslintgheser data, in a single sector,
ata/infornmation 1042 to control the

additpRgl Seio0r FRGHRIY CEPGILErOROgF CRRPOrdiRe | ks %ﬁ?@c’fi‘%ﬂs
correﬁ)ﬁ%ﬁlﬂ%t % f?:frerﬁgg éEEto% a&ﬁdﬁﬁl%ﬁi hdifs. 1028, operation of

ace 1008,

Exemplary sector 1 routines 1044 include communications routines 1048 and base
station control routines 1050. Communications routines 1048 perform the various
communications protocols used by the BS 1000. Base station control routines 1050 uses the
data/information 1042 to control the operations of the BS 1000 including operation of sector 1
receiver 1016, operation of sector 1 transmitter 1028, operation of I/O interface 1008, and

implementation of methods of the present invention including beacon si gnaling. Scheduler
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i mpl ementati on of nethods of the present invention

i ncl udi ng beacon signaling. Schedul ernodul e 1052
wa@eledudoes users, e.g., assigning air |ink resPUr/T8R04/034191

such as uplink and downlink traffic channel segnents

to WIs. Signaling nodul e 1054 uses the

data/information 1042 in nenory 1010 to perform

moduammsrzcsbhemﬁnets hugerd Q8| agsignﬂfgdmﬂmhk REoEt&Nath BgupImy zﬁﬂ&fo@vnhnk
nal 1 ng gnal i ng nodul e 1054 control s

to sector Sl
trafficsehappgl Sigrtl@niﬁ §%MTtSe nslgmﬁsg moduleadfiSiusesdhe datpinfoonatiapf 1042 in
mem&r#r (? fo 1%11;0 Q&)ﬁ{rg}{llaérfzc{lggi@r?%n?{% Q{ﬂ)%gf( Slgﬂﬁl ndrgzyg\g}ld ') ls(ector 1
&gna]u:mg r&g@m@mﬂgﬂﬂ@lm cHnG0ls séerorl abndnhieredtONS tb Mtanshly d&ESperiods of

transmtied inc e domnllnk traffic channel signals
time, p.go |“E}81i"ﬁfj RS af $3ipg dgwnljpl signals ige theday ssetor phe cell
corredpﬁfl&ﬁg% B8N 00! lS@ﬁle of 820 B sRhhs rtraﬁ\%ﬁﬁtttgg linclude downlink traffic
i nformation such as assignnents,” acknow edgenent,
channgl] sigmeds mohndmgl usalnfd‘htp swidras yoite s ©kt, amd/or imestgle dmformation, pilot signals

o5 BR B st H3 R, BB R B IR P BRNES) an pover
controMifofmMidnS JigMU8E nidilk A4 wShome 'sét%gf {&Qyés%l %hgéféo the BS 1000

controls tining operations, e.g.
including 83+iof B Qﬂwrthnﬂﬁtﬁ@eswématN rigreaniab 3d.c Srgnahmg v@tlilerl 054 controls
o) er ns. Beacaqn .modul e..1056 .i.nc
timing bt 8 | BroRR S Bbb S TR SR B efvation
timingestohopaaide. 1060. Beacon nodul e 1056 uses the
data/information 1042 in nenory 1010 to control the
sector 1 transmtter beacon functions including beacon
s ce..
© B2AGn HERR RAORCRES 4 L0 T Rl inb Jp B RRAIE R eh coror
beacoﬁ ewxtdote 1D60r Bescunt heduld 0286 ti@s tHeaiweﬂ‘inlforhﬁ&Gﬂ 082 giaksory 1010 to

conted 4P 10T L THETR 86 b ReUGS AANAME bREFeD GETb EPRaryeon and
t1ansn'ﬂ§'§fpr? in 5&%?@5@@@1& ’th@fﬁgﬁéﬁﬂ E{V%nttume ]@&%GIF Hﬁ)ldll{%cl%% Q:I(q)ﬁt?ols the sector

he set of X tones of eacon signal I's l'ess
1 tranﬁ@ﬁztﬁolozi& torgpensminbas@naignababeing tdatipomed bememsigaaling intervals, a

) db on tq transm tte
beacof BERRI ST Aeh oL R dpB Ve Riih g Par 4 EBEG e b here the
powert d1/5Batedifd thE s& dof N &nesl6Sthe Basced st (?HQHS RS 'tf% 0% 8t o ha’fhum
2 seconds, the at l|east 2 second interval including

averageli@% eta@@htr@sgnsasllon poveerwisert by thadbasastationfto $@ngmiXter omansmit into
o,.whi ch omer

sector Ml R REngaRsfl BF e Gt A ey Do brngrip t at feas 2

second) yheQ €aSEL A6 infdvHlaht10ding thd BrcH sik@ASIndAvIREE e:!ldhrtgle of said X
i nt erval . Sector 1 beacon nodul e 1058 perforns contr ol

tones wyehigh povier i allegatad is 6t lsasi @8rignesitympirdorpearerageawanallocated to
tones élﬁeﬁé'[égtgé &ﬁ}f gnev\ﬁe%gr%c{]tlﬁlg %81%@([ n tﬁé atf l Ssg g%ng }’ ogn]i%”k? ed by

ransm or ~ of |nary
signaling, e.g., downlink signaling including user
data. Adjacent sector beacon nodul e 1060 perforns

opeiar § braconmedily 1058 pedewmes congnhonerajions Felated toheacons signals
generdtEPARMMdnsfflted within the carrier frequency band used by sector 1 transmitter 1028

for ordinary downlink signaling, e.g., downlink signaling including user data. Adjacent sector
beacon module 1060 performs operation related to beacon signals generated and transmitted
within the carrier frequency band used by adjacent sectors for transmitting ordinary downlink
signaling. By transmitting beacon signals in adjacent bands, a WT with a single receiver chain

tuned, to a single carrier, can receive beacon signals conveying information about different
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within the carrier frequency band used by adjacent
sectors for transmtting ordinary downlink signaling.
W®@006/083939 t ti ng beacon signals in adjacent baPdEUSENW034191

with a single receiver chain tuned, to a single

carrier, can receive beacth signals conveying

i nformati on about differentpotential carrier frequency
potenti%lscﬁﬁ&t t?é%uéhéyaﬁg RERS: R@ERYhnt\Woldtewallé biill epeadid Agitofurrent

Its current dttachnment point ‘carrier frequency.
attachiDexttpoint CamrieafieguentP42 i ncl udes a plurality of sets of

data/information (sector 1 data/information 1062,

sector N data/information 1064). Sector 1

dghta/ihfohR%tH 103D iddedsiatthiddgsofdatsdf dabnfosmeatiar (sector 1
informati on 1068, a plurality of sets of

. _ carrier .
data/iriferimtionlD6? seetar Nidata/infqraptendde4n Seefrpl dgthipfogmatipn 1062

. i nfor ion. 10 : joh ' z :
mctackOF TG AR T R B A0y ennengoon e
informhf @8 10 cahateaN infoematsn DO720B0e irdvenaige 1074memiheaeon downlink
~power information 1082, current transmtter r
tone ifeWeitivat 10 CeOG, InFOHRGR Lo TR R B ERE o R, average
. i . .
oY 00L 862 e 8l 104 i
inforn@éba/ 084, anddbivalink sigieds 108smitted to a plurality of
Ws, e.g., WIs using sector 1 of BS 1000 as a network
attachnment point and WIs in a conmuni cati ons sessi on
Woh{) RYE iit3hdde uSEhaelinforRiatiBPrebONEd &®nPardalsePddta/information to be
attachnent point. Sector information 1068 includes
transmiinédronmplivctity ofeWelisf :g.nB Eseusing segtor & of BS KI0B@s ginetvaask attachment
. . se ddentifiers. Carrier.inf [ Lk Rer
it 15 S bR R b IS TR 3B E R6F BST10B0 s nevo
attachirBhOFSTRY i9BtoRSiFEFhARd 068 itheis fofmithve idarifiiegseausel e.g.,
in sector 1 for downlink signaling. In sone
specifenb® stotmridentifigrgi ven sector of a cell may use nultiple
carriers for user data downlink signaling with each of
the multiple carriers corresponding to a different
aChid atfomBativat (@fikr Bidfadbn@atd qoiietN itfo 1@2hingludes information

enbodi ment, each carrier within the sectar e
associated ovitheeash ohiherpagricas peed e sgcied L8 gP‘éfPﬁ'?lf %ﬁ%ﬁrﬁé S? SORfd
%8 Y il Ct@Hiser data downlink signali
ooy B4R B85/ AR R B B5nReflsn s gk i

with chOR8E the mmdtpie canteodiomespandie 9.3, differeandl saiatiyn meiyeirk gttachment

point.?ﬁxjf sglﬁﬁg% ps g%ﬁ%{yﬁg %g%gcn rrgr;:i u l'F‘lB Oegspelc}ﬂ% %Hg{'&}%iras%ociated with a different

BS self*t@? Bhhdniteg aﬂ@%%ﬂfcﬁ stdi6r BAY bR milBiple BS SedtdritRihs iR, BYe., multiple
ransmtter 1 in sector” 1 for ordinary downlink
sectorsl gashiittgrsil028.udi ng user data, and beacon signals and
ot her control signals or whether the carrier is the
carrier used for user data downlink signaling by an

ag) aGROEMBEGhRAts! £ g\Vah EMbeaisnt iéns edihe@nt dectordeasdntthedule 1060,
cam'ei irnafcr)]r;rgtitoi (1070, 1072) includes information identifying whether the carrier is the
carrier used by transmitter 1028 in sector 1 for ordinary downlink signaling including user data,
and beacon signals and other control signals or whether the carrier is the carrier used for user
data downlink signaling by an adjacent sector in which case the sector 1 transmitter transmits

beacon signals using the carrier but not user data.
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beacon signals using the carrier but not user
data. Carrier information (1070, 1072) also includes

w0 ndoetsa@Be on i dentifying bandw dth, e.g., aboupCsm4/034191
the downlink carrier is centered. Carrier information
(1070, 1072) includes infomoation pertaining to
downl i nk and/or uplink carriers used in sector 1.

Downthdrrofhti bl 10'7@“@'7273%&9% Iuﬁeé*ﬁﬁ%rﬂa@oﬁ lIlcﬁ]énﬂgylﬁg8andw1dth e.g.,

sector 1 transmtter l'e u carri
aboutiwligy tha dowmlink carsiedlisicenteredi mgnudrenfsaanatmn 1 07@cle72 pincludes

16. Tone inf n,,10 ncl udes wnlink t
infornfied ek B d BBty bk ARVl AT o etk g WAl carrier
inforn@ddn P hiiddkin k@iLg tHafsectoBl tramkndi 210281 WBIP BPHINGh i mformatlon is

uplink signaling with respect to sector 1 of BS 1000
used ipdyiing tie seetae 1 iresetierd®i®n 1090 i ncl udes tone set
i nformati on 1094 and power information 1096. Tone set
i nformati on 1094 includes a set of N tones, where Nis
| Togeinfoimedtiond 074 sethdey dbWaliHe©he infdrhARASINND tefreshdRing to
faor downlink signalin |nclud|ng user data, beacon
i€

downliglyvignaling snd yplink tng igormationdn O@B?P_Pfl@mgé‘i’ gplinlssigneding with
espec@%o ?e% rqugﬁ%ﬁ ?@00@%&913{14&4?%;?18%@%{0{1 :1251(2161%6%% fne set information

power contro
1094 HrdtmIWaIrmfoﬁnattdmel(ﬁét Tohe Mttimfoagatich H)%Qﬁﬁlh@swt SEN téxles, where
1toneé u r&g%{ e bandw dt h all ocated for downlin
Nis largeg,fagn ﬁb Y the segiar biransnyifte a8 tprdovim ik Slgrwhgg fReluding user

data, RABRA PRI, D ﬂofjé?%‘ﬁﬁlé Rkd Bﬁ@?cdlﬁfo‘i’ E@ﬁélb Qﬁbh]éggagmgﬁﬁhlg{g,gz d

tone hoppi'ng I nformation, where or nat i on
aCknOerﬁdlgglglﬁntaj tlmmgecswnunldslgﬂm hndjpaetr dontrelssi grads. anspnﬂ ehbodiments,

e sePATAERS i REREBNE KPS SEis bR B direr g for downlink

signalfnig/¥ef theRedtbr 1 Rend@REr RI28L 1 On and/ or base station
sector. Power information 1096 includes power |evel

information including total sector transmt power

t t 0 | evel .
" S oIS S R BRI 5y one ropping
1nforniaﬁf)ﬁ) ridre ifofnatin 1@&1@@?@&0*1@%%{& tondRlah8 khet 10BRal tones are hopped to
|nfornat|on 1092 includes informati on such as tone set

physicahopehexer simeasserding ted prripdic drrdetsmingd tpw@@pmg fefvence which
may bgalﬁﬁ&lﬁon Apchet Waﬁ@rb%‘g%r%’a[séséﬁt?& eée\é?or i’?\%l rn o?t ¥ 18%%096

eacon |n orna one se
includdOpoivardeved infofmoativatinclodih &ial sacwdr tra@nsnhdw&Tallocated to the set of N

i nformation 1093. Tone set information 1097 incl udes
tones, PRYEH e BIPTBALST @bt DEH OB as S ANGIOK B TRIOBRF MO &R average
basis. Of N tones, X being |less than 5 where each set of X

tones conprises the tones of a beacon signal. Power

i nformati on 1095 includes information i dentifyi ng the

of the N tones aof the

i Sk B s el ! DS Sl ion

associated with the set of tones in the uplink band to which sector 1 receiver 1016 is tuned.

Beacon information 1078 includes tone set information 1097 power information 1095,
and transmitter information 1093. Tone set information 1097 includes information on a set or
sets of X tones from the set of N tones, X being less than 5, where each set of X tones comprises
the tones of a beacon signal. Power information 1095 includes information identifying the
power level to be used on each of the N tones of the beacon signal, where each one of X tones to

which power is allocated is allocated at least 20X the per tone average power allocated to tones
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whi ch power is allocated is allocated at |east 20X the
per tone average power allocated to tonesduring any
wor@edeend period of tine in a first period oPCT/UA®I©634191
at least 2 seconds, the first period including the
beacon signal; power inforgati on 1095 al so i ncl udes
information identifying the power |evel to be used on
aurin 1y SRTBLIGE O o Lglhub U EBGREF ShRAA pREALORds, the firs
penocamerudgg thobédcohaimals pamlomfdrmnsmi% dso pohees irfeahadipn
se station sector nsn1 ter, 10 during the a
identiBgE WE FHE et 6LPegRed Piribe CPFRHERHSEL A s FAEPTIGRE e beacon
s1gnal1 Q/%gre tﬂé:%&gésis 685 Itha'n%% bif d makihRmn A Bl 88el8Ribn transmission
i nformation 9, and carrier identification
powet unsfed bmasmatigﬁﬁséctofﬂu eransrmtmu $028/pwingdhe ampomiecord period of time.
identification information in info 1093 may be
conveyed by beacon signals, e.g., by the set of X
t IERNASSARfoRheGoM (93 hBeddeRE edentifidatidiinfdriRtiah 1041 ,@bctor ID
the sector 1 transmtter 1028 transmts the beacon in )
infonnat'roaplé)at)j angl csxa@méd@@ifi@ﬁticb@aﬁmmaﬁmg KR8 7s . Thovarious expgs of transmitter

identi 8? gondrﬁ Op’n?@%gl 1n$>r {w}l \%ﬁy ieg(:?oqlvgye% b escICJ)l'PglgIrl{HEté é) n‘o}pﬁe set of X

tones ASNICRARAGHEN theWahd dhkandite@ns aswhithalse 8@ 1deingmitpr/1028 transmits
signal s, and other control si gnal s. During different
the baaerein; avepeaiimEsequenge of PRAEPRFIERIS-OFDM symbol
transm ssion intervals, the set of Y tones may change.
For exanple, when the OFDM transmi ssion tine interval
i Noarbeabdredoehlirkuiohe infudmation 4 0H@ acbrles injoahation anckets of Y tones,

Y< N: yrygﬂ:argfegl:;pgg to tfrgr?ggl?rtgoé 5?6%8{1 ﬁa glrﬁ? égp:ﬁ% l@l.llJC eaﬁ Slg%roq??a pilot signals,
and otl{eﬁg&m ?§lgﬁﬂﬁe ng ferElﬂ%n%eﬁlte‘?‘flals etéJ NEffetcREOPERE sPnbol

ones | ment S, duri ng a eacon i nter Val
transrmsaeh imérvhls Xhe cetes YV ianes may ahailga Faobhewmmpié, whenghe §FDM

st B A E el o P SR BB e BT i, the s
of Y Hoh&83Y ARIRR -catoSGEN RABOdh RBME $mbbbRnded, dafing abenes

during the beacon transmission interval is a set of
transigiseian ertetvhla thes@t obH¥denes thedes Oripesar Pther eobodimeafsy dedng a

oA 0ot AP L B PR o GRS MBSk s

used toQRRSmithReSOAR e D odhdBME 35 tH¥Wecdnaghal G¥nahissibe. Inodoate
sect or transnittercga. r during a beacon transm ssi ?n
emborlnmmta/ the set ofyY | torestduaing the hsaceyeliransmisplqngAlesval i # s of greater than
t ha r
50104 BRI s BB AOERY e NG Mo
set ofE ages aﬂid asivh 98 tenonditie theakt oY adrles.c ﬁt min& embddimests, more than
Y tones during that beacon i|nterva

20% 8@@9%9@%?%??@5‘@%@0‘?%@%%% bgagp aliaaffmsyoafln%vtaélscﬂlocawd to
the séi g@grtgﬁééadﬁﬁl E\Mat% gc%tnq{xﬂeNaP It 9§rﬁe m‘%o!ﬂn%tsaédo?é than 50% of the total

et of i nfornati on,
sectoﬂﬁﬁr&hnmérqronm ldunng.ﬁ)BEaconm;ansnussmn 1nterva1 is allocated to the set of Y tones

during that beacon interval.

WT data/information 1042 includes a plurality of sets of information (WT 1 data/info
1085, WT N data/info 1073). Each set of information, e.g., WT1 data/information 1085, may
correspond to a WT using BS 1000 sector 1 as its network attachment point. WT 1 data/info

1085 includes user data 1083 in route from/to WT 1 and resource/user/session information 1075.
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correspond to aWw using BS 1000 sector 1 as its

network attachnment point. WI 1 data/info 1085 i ncl udes
was@e/o0dmsa 1083 in route fromto W 1 and PCT/US2004/034191

resource/ user/session informati on 1075. User data 1083

i ncl udes voice informatiof211081, text information

1079, and image information 1077.

User &5@@ PONCIRLMAL Y IESTFRMatiBh Q0B =@ ﬂqfagﬂa'ildnm@w dgR ; | image information
i nformation identifying resources allocated dto

1077. sRetourps/vgetrpsdon inderineniion d 87 § insthdes infornfidtion 1émlfymg resources
alloca?l(f V\,ﬁ%ﬁig‘t@‘zﬁ% natsg tgﬁ%lgiaSSl dg&“ éF gr a%%l alllocatgc? segments, e.g.,
ded1cz&’&$ Qpllrﬂ@ln'd&bﬁs/n&ﬁﬁ Siaffic ¢Hahael magmans IR oudehiet/ suebival @Formation
information identifying users, ot her WI's, in
1075 glipinsHicen T omaton J4aHSRBgA 1a5S. WL, Aber Wastin ﬁgmmumcatlons sessions
with W“Iﬁ%ﬂ%dtfh iARFAGHAH & goé%tE@ wﬁéﬂ‘%%sg%tt W Average
transm ssi'Gn power 1 nfornation ificl Udes
information of the sector 1 transmtter 1028 average

transm ssi on, power, . qQver 1 sec jintervals,
CAYVFEISE tﬁﬂ?%?ﬂéﬁp% BPWF lag%aaﬁ%#%ffa%fﬁel.ue?ﬁ infrgmafiag of thegector 1
transﬂnﬂfapfmtdv@ﬁ O RahdiSistibRABSHES S OQVW‘F EecOhterPMs. S Gttt tﬂansrmssmn

transmtter 1028 transm ssi ons during the current
powersipfdyalation 40%hinskideminfernetion bn itheckandinmgiopgasver o€ thel ssctof 1

each t he tones .used durin urre
wans g PSRl RS A Lo TV B ey b Berval including
power [6618 BT &uth O tHetbsMakd terimy (A8 3EAENtI ORISNVmbol Rensmission interval.
current transm ssion power information 1084 al so

When;the fusgras ORMN sprabplbimansmissina inteisl rﬁeajbqagvmnt@malt He oygent
transré)lsm&? ﬁ%? vt 1%@%%@3@? 9%#41 r%%o isglglg?s 1%l{' ab%rh Qnth ?he combined power on the

set of Gk E:@Iht)ﬁﬁng ﬂleajéaﬁ)"rﬁb’igl&& Thé taddhdssi@t poas aﬂf)czttb@to the tones is
i.nvention al | ocat. i ngqtaa relatively high |evel of

controllgddn a@ﬁrdimﬁeewnb drrempthersof e hugpiaen. egneadlociting a relatively high
level [ b g'bef Rnk BEsib fVlacH té)tﬂg cﬁﬂp@sgﬁ to frR1Eve? %f bg’wer on a per

ocate user data or eacon contro
tone baslg afhdcatedEb msasrgiatanﬁrcnﬂmtnombei@ﬁﬁ:omro] digrexds.i nt er val
information 1071 and repetition information 1069.
Interval information 1071 includes timng structure
' ‘Tﬁﬁfn%gﬁﬂoﬂﬂ @ 10BNRNLES i8R E5Y@idn 197Eand Pe?kﬁﬁ)&}?mformatlon
east two seconds long In or
1069. tmmnmiunfbsnatm@m snaudestimihg dtrgadure mﬁnsnatiorsmrguaissmssmn intervals,
e.g., pFlﬂ?%sroﬁzweoﬂ I%eﬁt notr ?e%\égésolprqé ?nn)@ ch g‘%ﬁ(i%‘c]ﬁt?%tlggrfl or 8 is controlled to
transnﬁlf BB It ®5ecl?AB Thiere? Eﬁfbﬂhitﬁ)ﬂ alsd 1hélﬁﬂl§sthor§1§ﬁ&9 Bn Fenods of time
ignals into sector 1 and information on periods o
in whltCh ectetul iranymikie )28 és eantrolled paafmansinit keacarpsigndlginto sector 1 and

| | ed
inforn83h o e84 b MW B H TR TR o P i ansmi
non-béofXsighvhis Yitb Qbctbd 1M Merk Alfipfofhti @107 ificluddsiefdithaabn Qith as
of a single OFDM synbol transm ssion interval, and

OFDM isyinhg] tEe imioRnatian, 6. ithd Giraden ofra siegly OF R tsmbek jsarsmission
1nterv£lo%\9{ %ﬁfnﬁ@ﬁélﬁf)ﬁiz&ﬁon 1%?011%?1 1!)n %rbd \pﬁfﬁ %ﬁ&t tt(pgthgp .M&Hr@gf the cell

and between the downhnk and the uplink.

Repetition information 1069 includes information on the periodic repetition of beacon
signals and/or beacon signaling intervals. Repetition information 1069 includes on structure

which repeat, e.g., slots (grouping of successive OFDM symbol transmission intervals),
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Repetition information 1069 includes information on
the periodic repetition of beacon signals and/or
whe@ecomsd gnal i ng i ntervals. Repetition infornm€T/082004/034191
1069 includes on structure which repeat, e.g., slots
(groupi ng of successive CBDPM synbol transm ssion
i nterval s), superslots (grouping of slots), beacon
supers%t?ﬁéféﬁﬁ% HPLIHE), BEactHRIIt QlrSupifie btiRipBote e IRBAE 6ffe beacon signal),
si g , ultra slots (grouping of beacons slots, where
ultra skosvezrigaegof lsaotns siats, here sranabeacen slotstwithis thegétra slot include
) di fferent beacon signals). Downlink signals 1088
differgnf PP3FQR SEEMM modul ati on symbol s 1067, beacon si gnal s
1065, non-beacon control signals 1063, and user data
signal s 1061. OFDM nodul ati on synbols 1067 inc| ude |
i Powmtink signals 4A%%ipctnde @Pa)mm'ﬁm@rﬁyggbﬁﬁolﬂme‘?eg‘l??n signals 1065,
data, control /.0r: pi I: [
non-b§ B sp sttt P20 Bl Mt Bt T, ERTIIAL R R 3Raibols 1067
includ® infoRBgas Ot Oyed. onBemodulatérosiats], G Sddtmaonlel, and/or pilot

information identifying a beacon signal to be .
informatigngpedulaier ona gymbyl, 1he Feasilatiog ﬁxmbg]obﬁ%&ﬁ%eyed by using a non-

Sg N {.] . i-ar tod
el 1S BT CLRR o0 e ing BbOLMLlRI 000
transoieed, leeacobecon signallcosvayieg sarb@f@eriinfolmeléon svich apatiitighinformation,

SeCtorgghifsl]lf(g‘{r}l?l'ltiglil,rsﬁl{%r g%ﬁt[? g}qggézﬁ ngﬁ\}(oglfqbvggg d %rcr)g{}élﬁs&gr?a‘f%& include
infornSRIch SRRPEHAMNG cF 2R Pl enBC AEIBBI 14 AREREAB! pBWbr cbBE@6], Bty control, and
signal's 1065 i ncl ude i nformation on user signals suc

pilot shgnatoamdl dondesgiangingicontblaxgrientsisformation i Yeeridatagsignals 1065 include

oG 305 SRR P BB P oty oo

segméht thforniRfIn. € node, inplemented in accordance with and
usi ng nmethods of the present invention. Exenplary WI
1100 may be any of the WIs (932, 934, 936, 938, 940,

L

impledibBRdiif 6bdod@mcawi@al isihg hldizodsaf thesprssent neentidi0Exemplary WT
processor 1106, e.

., a CPU er 1/0O deyi 1108
1100 woap bran of the s E5dp) 4 BB 0912 iy 4 Pg9 g0 952, 954, 956,
[ [ i : e data and
958, 9o 603 2B7 60 bEHB SO TRE) Rl alloERRRas 1758 and
data/informati on 1138. The processor 1106 executes the

routines 1136 and dat a/informatjon 8 in ne 1110
t JVEIADY ficlydee 2 s3retvar T2, aftepratigy i@@ aip,r,%qegﬁgg"ﬂﬁé%, &.g.,a CPU,

' AEEORAAGGALT 0LBubIBE tREESLHa o BIEQN 1D BRer WSER the
1mmﬂﬂ?@€@g%ﬁ%@§, 1 gﬂe.g., nigéopﬁ%%e, ke;%oardh k%%gﬁd,_
variousdlamenty irdg dntemhnengs, dasparalkieformdiiep Mgmonyt 1d 10 inglpesg rautines 1136

ser_of the \5\75 to input user data/information to be

u
and da Foatiee

The processor 1106 executes the routines 1136 and data/information 1138 in memory
1110 to control the operation of the WT and implement methods in accordance with the present
invention. User I/O devices 1108, e.g., microphone, keyboard, keypad, mouse, video camera,
speaker, display, etc., allow a user of the WT to input user data/information to be communicated
to another WT participating in a communications session with WT 1100 and to output user data

received from another WT participating in a communications session with WT 1100.
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to another WI participating in a conmunications
session with WI 1100 and to output user data received
WO c@ii0#3962 her WI participating in a comruni cat PONES2004/034191

session with WI 1100. Recei ver 1102 is coupled to a

recei ve antenna 1114 throggh which WI 1100 can receive

downl i nk signals from base stations, the downlink

S Rg&?{/ér 1'bl@§ liéjéjdu?ﬂadbc@ AGORIWR HRANE 11 W BlrotA Whizh 39811300 can receive

and non-beacon control signals such as pilot signals,
downlinknsigple frotr ke stagorsl the dopmtink signals clediggb¢ason signals, user data

e TSR S 0PSB LSS RO S R EE p pover

control $%8als Sasdiogideds, ﬁitﬂi&ﬁhoﬂl’é@%@ﬁeﬁﬂ@ or&Beclet @1 18li2eludada 1°° RF module
energy detection/ SNR detection nodule 1124, and a band

1118, sdirstaecedverchainr IdR0 o+ digitad gignehproeersingrpesiilob s an gnggey

o) u F recej v chai ' Inge
detectf TR Btog on fYORleid g R B R oG8 ke
embodik@fts, 481, shne ARAUREretdil8r dtfir dtnlestiinents, @egivérell 0giinphades a 2* RF

and accepts, and processes downlink signals within the
modulegh12B @apd §i2gnigrei versdadi HeBd band. 1st receiver chain

1120 accepts and process the output signals fromthe

1st RF nodule 1118. 1st RF nodule 1118 may include an

RE RiH thedulandl ®is toheded achrrizsighyl anfhecdpt arfdpmobsselownlink

1118 .receives a contro] input fromthe ban el ect.i on
sgnalg ST GAMET SEnal Sfootaled EY oSt PRGN | CHGRate g process

. SOEe| . 1OREFNR ' ireRtlde an RF filter
R R N Y PR !
and/opmier cirtwigrya Thad & Rdymodulel il i1 & mieivema ensiod inpan from the band selection

coneq 4T85 “SlagiRe £t MR B R0 g Lo e section.
a DFT on the digital signal fromthe A/D nodule 1119

out{)ut . 1st RF chain 1120 may al so include additional o
f ilP't 'ereiyerchgin 11295atudas aniA/Dangduleld piforpedpiming apgpalog to digital

receiver ' s in he. eper. 1 i
conveiie gt wEF TR T e ers AR brh g Fu BB AR e 1121
whic rAi8 ERB&S BEbOY DETdGhat@italdiginl é@edthefA/Dhaoduded$19 output.
of the downlink band. Beacaon signal conpongigtt S

na b st
1" RE chein 1 ¥0guapgise isludepgdisonaldiliprn e g Basahand flprst Ghtput From the 1
, . WM . T t .
recei B il MAQS 3036 *nhesc?lal%é{fh?{ena‘:ﬁ@é?@?‘%?"ﬁgﬁ Edl R

nmeasur enent information. Note that beacons may be

det ected wi t hout the nee forﬁgreci se tim

SFRETEIHAHOTONR Boguls 110 B6iesiS HaaE SHecIEa Hufch gf he tones of
the d%‘fﬁ%ﬁ%%ﬁ&n Be&dn ; ] %c%rﬁﬁ%dn%ﬂtstrﬁmteﬂtﬁfeﬁ By 1B8® %lﬁtﬁv%‘li}a high power

e sane carri to be’detected and processed.
per tohle poweawith respeqido etites norebgacon tanser Ipsones emlortémenis beacon signals

classified as acon tones. and I C e .been
may s RdReEetO SO PHBVEP AL A AEAgE: NOVDHEE Bty BRy be detected
withon ek eed A HrRERGASHE dymhrddiation, e.g., allowing beacons from multiple
unsynchronized base station transmitters transmitted in the same carrier band to be detected and

processed.

Non-beacon components, €.g., lower power tones not classified as beacon tones and
which have been transmitted from the attachment point base station sector, are processed by the
digital signal processing module 1122. The digital signal processing module 1122 performs

symbol detection and recovery. Digital signal processing module 1122 operations includes
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di gital signal processing nodule 1122. The digital
si gnal processing nodule 1122 perforns synbol

waeleweotioen and recovery. Digital signal procesBCTS2004/034191
nodul e 1122 operations includestimng synchronization
operations. The digital siZnpal processing nodule 1122
i ncl udes a decoder 1132 for decodi ng information which

tlnung\laﬁlchﬁﬁﬁ)ﬁﬁdn RyeraiensBI Herdigital bignilp2bseRtifis ¥liuld M 239ABudes a
odi ments, the decoder 1132 uses redundant

decoqehfl %}Zn@r Aegpding infamatien whishsyasearoded hydheBsrprior to transmission. In
some eﬂlfbgalrﬁ?etn't ﬂqevgyf:gé]ervﬁ% h&%%eﬁﬂﬁaﬁtq?%ﬁﬁat‘f&{q%l{ﬁé grrl]ctoded s1gnal to
transm ssron of a beéacon toneé us
recovéminfatattiom swhichnods bgaiue mo therbnairreat gaddmisdion SDiTBeacon tone on the
enbodi nents, the ener det ecti on/ SNR det ecti on nodul e
same fopg #seIqr e i@ ea%%t cogfrol fignaki §i toame empepiments, the energy
s ARSI 4. LS SIS o2 Bing o
1122.The 2nd RF nodul e 1128 is simlar or the same as 1st
RF nodul e 1128, while 2nd receiver chain 1130 is
simlar or the sane as 1st receiver chain 1120. In

S O EorRNBABHATERLE, a PNRIZAGIRE 1108 Ea é‘@%&e%ﬂ/cﬁém 4n @'o are used.

receiver chain 1130 are sinpler in conplexity, e.
The 2{"R¥ gioguledfl 28 h‘esmuﬂﬁb@wth@ﬁargm%ls RAatagiv eobleQrBawhdch ‘receiver chain

1130 B%E&?&ﬁ% gaﬁ% asllStt ﬁ%eé\éer ﬁ‘@?’ﬂl el\;\ng(% h)%bsgnd 1ot éﬁgr%lﬁ,l\,/]tg 2" RF module

1128 melei ¥ereceivai dﬁlﬁun 1189 dks tinffferi® dothpledit} & ¢ SintteiRfofttRe number of
the carrier of the base gft ation sector attachnment

gates ppsl/ it oneratioapperfimiedathap i Be medule bEEandoh rgaeiver chain 1120. In an
Ofst ] f I

embo@h%ﬁgﬁrﬁh %gtr? df n%ln V%egégglﬁpﬁ%%?‘? O@E g ﬁlFS Yng 11?j a{Hnedzto dhe carrier

of the Rsenwatidnesedtb? Bttachntentpant tvanamatdﬁﬁﬁidbv&ﬁg eied 1eO¢ption and processing of

troller 1126 contr.ol gnal to an alternate carrier .
downipk heacsysigealb SiosahERs et A on-PRASETISARGOL &k sl dep 2 RF
o e Py bt L i B Ml P phug URA 4 B atemate camier
band anedehecer sigitadd withib3Datitend arewereited and préveseadenugyio user data signals.

) et ecti an/ SNR det ectd dul 124 _for beacon .
Signafyis GEV oA TRV LD O ARRSH, 11388 2 dBier o AAdd a0 isgorwarded
to the bhdg H&b&tﬁimmr&kecﬁéﬂﬁﬁ)ﬁﬂeﬂgzmlﬂeﬁc&ﬂd’%@e&%ﬁ bl ¥ntification, but

nmodul at i on i nformation recovery operations.

is not furgaedeil e the 31/&1@’4 signakprapdssidg mdalet Y122 Soi OFRM erndalatiod §ymbol
mhlch W' can send uplink signals including
]ﬂﬂﬂﬂ%@gﬁg aygyéﬁﬁrlgﬁﬂests for a change of network
attachment point, to BSs. Transmitter 1104 includes an
encoder 1134 for encoding data/information to be
t Tensptier 4404 8 cgupled dep trgpgmit arenna IHd§ tllrpggh whidh tHe 8V R can send

oSO8l UL MBS A0SR pensapn. o s
Transmitiek ¢ b@hinsludbeary endoders] 164 foistic6dibz dA/information to be transmitted, e.g.,

user data.

Routines 1136 includes a communications routine 1140 and wireless terminal control
routines 1142. The communications routine 1140 implements the various communications
protocols used by WT 1100. The wireless terminal control routines 1142 using the

data/information 1138 control the operation of the WT 1100 including implementing methods of
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protocol s used by W 1100. The wirel ess term na
control routines 1142 using the data/information 1138
W@ o0vb104d939 he operation of the WI 1100 i ncl udi nBCT/US2004/034191

i mpl ementi ng nmet hods ofthe present invention. Wreless

term nal control routines25142 include signaling

routi nes 1144, receiver controller nodule 1146, and a

: i

the P R O R LS e o R oProk S | AR LRl At ORnes 114,
receivep bontkolletr grodhlerid 46 cantli anasrick baRd sélémiodomdule k148. gnal i ng

routines 1150 control operations pertaining to the

reception, recovery, and processi ng of downlink

SisgRBlife tARREY EH1PY I BbWAlnK st O2alingREutiRk 1150 and uplink signaling

sighalihg routines 1152 control operations pertaining
routines 115 Theadrsrnlinisignabng upitingk 1 EX0peairel epsratipas pertaiaimgde the

etwork attachment. poi.nt vi.a t.ransmtier ; .

recepfihloNR s B e gt ewels YBHIF Reb B8 bl ket 180y The uptink
si gnaﬁﬂ%fbuﬁﬁé% PI5dicoatiyl Speghtidhb pertdimiey ketht Ho8smiBsias @ff upbelusignals to the

1154 controls operations pertaining to recovery,

BS segor aetwash attaghanentpeint Yip dgnseifebt 1deacon signal s. For
exanpl e, based on the signal energy level of a
detected recei ved tone exceeding a threshold |evel,
t therdeomilive sighalitg rvayndsel 150 endludel tedcdymbihde Hé 54 amd ordinary
~ nodul e 1154 as beacon conponent tone. Then, by
signalypergelrig id 56.nBrran feP Wl byt seg ek SPFUGTURFIRe 9 gcovery.
: t t o 5
cetecfth S0 EATROR Y o oSBT PR S HIPIC RGP el ifrgy Lovel of
a detdcteel tbedvmintoss epratdingd tiobshmildlevelathenesdiaddend may daiidengfied by the

T

frequé&ﬁ/rbtf ighd GALSPEmSFRhNRNY t@ét&%ﬁ's%rﬁ&n rRfkdberidid@formation 1178, the
controls operations pertaining to recovery, detection,

beaccarrdodule ht 34 mey tdeotifyohe Baacan aiznal andmbiain bearos gAViEy d@nynitter

e B R B R e S BRaBEbRl gtion, anco
sectoPideREs&Edn by the digital signal processing nodul e
112

2. Odinary signaling nodule 1156 includes a user
data nodul e 1158 for controlling operations including

R 00 g gy AR, cion,

and i@dngdifie&ion & dan@dndngformetidrecchl/bfededrsiton-eak orléswalink signals including
nonbeacon control nodule 1160 for performn

copfrql . . |
modutmnaymbalspe g+ LY gnediitipa symbelpevlich e HP%%S@%@ E}ﬁ &e&hgm signal
- i . ' | ,
oA R 1920 S A S AL e 158 o
contrslligp @psatiasshgndimgttlse mtovedy nf uder dats, agdvaiegriextt and emddeo

acknow edgenent s. [ nd sel ecti on d 148
cate/ Grgatien R ey P bl LartS e Tgtiige TP oL 40 430 teludes a non-
beaccf%;kg)éﬂtrel 8HHe qq@@?ﬂr@gﬁ%ﬁgﬁg? Qﬁn@cﬂtdp@ﬁgb? $BAaifn B e Rcovery and

The carrier ection nodule o
processing of non-beacon downlink control signals such as, e.g., pilot signals, timing control

signals, power control signals, assignments of identifiers and segments, and acknowledgements.

Carrier band selection module 1148 selects the carrier to tune the 1% RF module 1118,
and in some embodiments, the optional 2" RF module 1128. The carrier band selection module
1146 makes band selection decisions using detected beacon information 1166, €.g., selecting an

attachment point and/or selecting to change an attachment point and initiate a handoff. For
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1146 makes band sel ection deci sions using detected
beacon information 1166, e.g., selecting an attachnent
w@oeioa43Be/ or sel ecting to change an attachmenPCpoBI004/034191

and initiate a handoff . Forexanple, the carrier band

sel ection nodule 1126 may.gel ect to set to 1st RF

nmodul e 1118 to the carrier used for ordinary signaling

r - ' ' 4.

e R 36 byl R B 415579 HOA0R 1118 o he
carriec asedl fer otolarady &ghzémgi oorrespmlding td tBstroayess edoedled beacatsignal. In

he 2nd RF nod different alternative
embogliggegy Psine seqopf 5%% uﬁeﬁf%%ﬂeﬁm?rmdé egfioryrgodidg 1 148 may select

to set fttQarZ"af@“ tho&iah 1i%et@Qﬁ’@eQreﬁtoalt%ﬁ?altN@F@tenﬁ%ltcﬁﬂ'fersc'?ﬂl a‘?ﬁéﬂeﬁﬂ"tlmes S0 as to
Ignals fromthe carrier band ection nodule 114

semnmﬁeadmpunﬂﬂmamm@tqewﬁwNQr control l er nodule 1146 mhlch
signals the band selection controller 1126 in the
receiver 1102 to inplenment the selection decisions.

Davighit REIEHGRH di@in]slESE theedriielesant S€lectéit moddl®2 148 are input to the

user/ devi ce/ sessi on/resource informati on 1164,

receivge centobler medulsr 116 michesigrsds the §end sedection contralipndd3§/in the receiver
nf ar, n ector information 1170,
1102{ \Mﬁl%éntgleer egﬁ?nagéléléﬁﬁ s 1172, downlink non-beacon
control signals 1174, upli nk Si gnal s 1176, and system

char acteristic information 1178. User data 1162
ped 13§ weludenprgr éata\lllé%»dlsaré@f‘éﬂqe{ﬁee%lwﬂquewce information
t n |
1164 f%&feﬁ[ﬁs b e AU CRL AP BRTOR 1 168, g hetor
informatinuid &, cﬂcmrdnﬂmjsmoiata demdls 1 Y120 dowskunlshat-beaconEsytrol signals 1174,
. .e.g., s of WI 1100 in cqQ ni cat sessions with
uplini an BT, Sud FyiFR ARG AN RR L R on T tonti 1) or's
assigned to WI 1100, and segnents assigned to W 1100,
e.g., uplink and downlink traffic channel segnents.
Déiser;daswl 1 b&imolndeny meaytexit.camdiot @Bieiordatajdé:mnatipm to/&bintapeer WT in

f det b
2 comPBRhREs S0 00 Baadnh NorRaiRRer o AEaS idmntion, 164
includek iBARRbN 16&@&%&& uSdks/Gfel FEPOBGL, Rers @f 3V T @l 68 ireébmmunication
beacon si gnal eacon 1 information 1180 incl udes

SCSSIOQS grdl Wdni0gyronieginfermagian.1iage stadogyidentifiers agfegney tp &YE(1100, and

el A0SR e B Dok i R SRl el
S|gnal, tone information 1188, e.g., the identified
tone or tones of the detected beacon S|?nal each t one

wll_eﬁp@dcbﬁaeesiemaﬁgn e He iggludey e plurality gf epts afgdetectrebhcgron
infonﬁa}]t#og{ 'lqﬁff)%%)onai %0, b%%ll)g gﬁi?:;f%%g\gmﬂ éﬁr each set of beacon

carr
inforrhateomt dohieﬁﬂbndﬁigl tp aailetelctd:d ibebdanestiormb cCBedconfli 1nfmr1|na301b €H0 includes
determ ned to be associ at ed q t he our ce
kil

signakengrayrintaraiation 1ide oi8e dicoess of e deieriecEhAgieR fABR s tones, SNR
(s1gnag}6 {Benpé i) frdf b? 99 86 t@{;‘tg% l48#38%ed befood-sigral) téheSIBFUHEIAGSN 1188,

eacon Signals
e.g., the identified tone or tones of the detected beacon signal each tone with a corresponding

energy level in info 1184. Beacon 1 information 1180 also includes transmitter information
1190, e.g., an identified carrier, an identified cell, an identified sector which has been
determined to be associated with the source transmitter of the beacon signal. In some
embodiments, multiple different beacon signals, e.g., in a sequence of beacon signals from the

same base station sector transmitter are received to determine transmitter information 1190.
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sanme base station sector transmtter are received to
determne transmtter information 1190. Carrier
wo e@guedrsy i nformation 1168 incl udes i nformatiPET/US2004/034191

identifying the current attachnment point downli nk

carrier, e.g., the carriep7to which 1st RF nodule 1118

is tuned. Carrier frequency information 1168 al so

[ t.]

fg;ﬁhteg&f ﬁggﬁc% }rﬁq%ﬂm{ PRALAMAAInt 68 [defitity oAU et
attachhwneﬂolnﬁﬁé\ifﬂlﬁﬂ;aiaﬂﬁerj 1§ otherhirien td ¥hthi IR Ededule 1 118 is tuned

information identifying the current
Carrieg dgaBpICtEERMARSH 1 % ahpo ingludes mf?f@é?l?n} aﬁﬁﬂfg p Caggich frequency
for upm@lév@h to%fm%h %Etrdngmﬁte?uhm ishifg, sequence, and a

sector 1déentifier identifying a sector type. Downlink

user data signals 1172 include information from

Whelsertay B SRt ek ool g Re Bt BS cell andlor
sectoﬁiﬂt%@lﬁﬁént%%ﬂffe@g Sa k&l MEndddQuciPa alaK oNQBpdRacHTbL tone sequence,

control sign 1174 include information fromreceived
and as«t@mﬂsntifm nmuﬁsgngﬁmtcrmmﬁ Ao wnlink/paso Hata wignals 1443 include

d .
o5 TG R 1 AR SR e e

comniRGARALSer BOWRIinICE4TEE GharheDywgRieats tb IWIT 1¢0@.oDbwalink non-beacon
segnents, and/or pilot segments toWr 1100. Uplink

contr@uswmal Kl 7ﬂlﬂﬂdﬂd¢1 eferarasion Aok ieaeivesh sigpaly @CM%?EQ% frodulation

n
o VTS P08 SRR B SR ARSI,
ass1gr§ii}e7ﬂg Bd:girﬁlém raaf:ﬁdgﬁedtgglﬁam e%rmgamntvsr cddiol segnsang) éihgng control
a n
segmeiits, GndioB DHOTRSERINS (¢ g’d‘ﬂ blgo. @ﬂﬁﬁ Sgnfls 13285k o gfgfnation to be
conve%g@rgﬁ‘ rhrgy @Jnnglestegﬁﬁaﬁg tPER BN sepl B ARG mddP hbink @"Pﬂlgf%%rrl‘als 1176

a so I ncfude access sighals sent to es
include usemdata cedveysd bn njlinki traffia chamel sgarntn Edisksignals 1176 also

_ ttac nt poi nt e tion.sector

includzs bR o sass Pt T0bFect gt Seieane B iegegse to 2

compISnCAMRRLRH HRERHMorisa N Ik sHalseIn76 Tyﬁeﬁﬁcﬁﬁlbﬁlﬁb @ccess signals
|nfornat|on 1178 includes a plurality of sets of BS

sent tamtalnitsh@me“pmmless Inflowitia e base (BONseElaE Aiwshmepbpaint, ¢.8., where the

tion 1194, BS attach N

base S35 seeioh R DR ALRGID 05 PERorcier s riai opisteBivE Y boipared beacon

signaBt tachment points in the system e.g., based on cell,
sector, and/or carrier frequency. System
characterlstl c information 1178 nay be used by the

ﬁ;a{H%ga% e%s?lg ?n%ox}?ﬁb%%nﬁ\i % !#rﬁr% dda pﬁgfét\fl gt%g rB% ar’c]tgchment

pomt ﬁﬂf@ﬂﬁiﬁdnt (N atmf;lﬁhﬂ’ﬁtpbﬁm 11490matBh Bl%aBBrmad:hmamt |pb1n1N information
formati on 1194 i ncl udes beacon i nfor rmtlt?]g 119

1196, P@ﬁf%@%@lfl&& the dlifferermetanfiahnttpeimEentnoiys i .S}ﬁ%‘i?rpo%g based on
cell, s%itgg | nc? ef fr@ ue'n@ 0§ {@dh Qfla Jgtéltgﬂstl qgﬁﬁ’ﬁﬁﬁtlbﬁ]i Pr9®hY BSused by

ueSIn tron use t0|en|
the beacon module 1154 when evaluatmg received beacon 1nformat1on e.g., tone information

1188 to determine transmitter information 1190. BS attachment point 1 information 1194
includes beacon information 1198, timing structure information 1199, tone information 1195,
and carrier information 1197. Beacon information 1198 includes information used to identify
the beacons transmitted by the BS attachment point 1 transmitter, e.g., tone sets used for beacon
signals, transmission power levels of the beacon tones, types of beacon signals, position of

beacon tones within the band of with respect to the lowest tone of the band or with respect to the
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t he beacons transmtted by the BS attachnent point 1
transmtter, e.g., tone sets used for beacon signals,
W0 ca@as#dossi on power | evels of the beacon tonespCT/Ypme4/034191
of beacon signals, position of beacon tones within the
band of wth respect to thg | owest tone of the band or
with respect to thecarrier frequency, and/or tone
. . . n . : :
cariey WRRIAEL, 45904 B bOfpRE AL P RElcSn sinllen Tl Milfe information
1199 inthidexximizgahfopmationpsndieeiing r¢lhgorBEipa tuset byrthetB Hattaghment point 1

such as OFDM synbol timng, slot.timng, .Sl ot
such S St e e R SRR e s
timinéé 'agweggm 1 Bgé}isi oldthe? Bt BEnaittRERY., WRhitHe same cell.

Fthn t me cell. Carrier information 1197
Carrieir infbong®ni 1103 imAudes infodeatianfigénifyine shecearri¢s used ks dowakink and

. .downl.ink and uplink signali a j . :
il gi g end Ssogisaindy AR afbhs TEE-RARRCHSS hivase itorgagion
identifyheSWetd off tBfesSRETiAEd WA 8 dSalRkaheTér whd hisddne cdnveyl downlink

Carrier and used to convey downlink signals, as wel|

signalasasare)l astany struetaral information asiectesins speiihngpwith speeific downlink

tones wi.th._.specifi ] t. i dd :
seamerf 18 Sobeo RS N i SN ARl BETRRBr BB LIS A iggluces
infornddt®A illaeiFyid g Sets Bf @neBAdsodiated vithi thy ipigniseirserahdtused® convey
~associated with the uplink carrier and use(%, to conve g
uplinkgipnadsc a8 wgH s gny siguchial infrmaHon atspiating spect %?ftBPﬁSa‘HﬂbgPeClﬁC
- ti S5 i fic uplink
uphnlgie%%%%gsa't g‘% Cs pecllhgél gllt%l?%es l\%gisﬁq%ﬁg&t im ngpsequence.
Figure 12 is a flowhart 1200 of an exenpl ary nethod

of _operating a base station transmtter, in a .
¢ Fisoha P 20N S1an 29010 bRl B gRRNY BLPPUFbay s fation
transtfittSr, in QﬁgqurﬁgldﬂﬁBﬁ RulfifleRACoM ARGt 8hE Bystdie, e%./l,ezﬁﬁl@FDM
Invention. T transmtter may be, e.g., an OF
systers] ignatortiarma syitht the prashiitdhvangion. $he transmittammay be.cxg.i @ OFDM signal
the base station, and the.sector transmtter .
vansr DB 5B B B B AT S may
corre%%hdi 1\ CA s G gibihdyl iRla&e&iaf 6fl £felll wigigh @Rsimsltiple carrier frequencies.
peration starts in steg 1202 where the base station
Operdton stk in stap AR02 Whiteithe base gtatiaml igiayees easmd anifpliged ppd proceeds to

lLn,step 1204, .the basg siatl t. ] isS . .
sep 10 bRt PR oL Gt OB Gl OB Bt o
first 18868, g.0f st la.celaisitep Dses 6f Nabndy td comsunirate information over a first

communi cate information over a first periaod of ti

periodief thige tiping firsfistgmalsdn pfirg regiprysaiddysioprriodat dings beipg at least 2
eri i ' | east 2 seconds |long and N
Secong%l{oﬁlg%Pg%ﬁéélgghaggérg%na@f ep 1204 incl udes sug- step 1206

and, in sone enbodi nents, optional step 1208. For each
second period of tinme, steps 1206 i er f ormed nd
i StephR04dneBdesuhisicp 1@,93@5@&11 s&pe smpslignsnts. SEvngl igh 1208. For
each %6'3019 Hddft ef] S&QWZ(%@?QH% S and, B sGBE eRbodetendoptfonal step
I'me periodically repeats during the first period of
1208 is peefortad at pall? 0 sdrheerbbaimsniat tho sedosd ppeedoeidme periodically

transm t o .
repeats dalllring the first period of time. In step 1206, the base station is operated to transmit

during a second period of time a second signal into said first region, where X is less than 5, and

where less than 80% of a maximum average total base station power used by said base station to
transmit signals into the first region during any one second period of time is allocated to said set
of X tones and each one of said X tones is allocated at least 20 times the per tone average power

allocated to tones during any one second period. In some OFDM embodiments, the second
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during a second period of tinme a second signal into
said first region, where X is less than 5, and where
wo e@s/0839an 80% of a maxi num aver age total basePGI/as10041034191
power used by said base station to transmt signals
into the first region duri29g any one second period of
time is allocated to said set of X tones and each one
perio®bf Bk t 2pdfRAST tink Bkl aCRhRehitdn drBR2bnaA rdgh ditioRShultiplexed
tone average power allocated to tones during any one
symbale boseeherenbasiiiments, the sasomipivi shefgineresruss withig the first period of time

ec riod of ti I S riod of tine used.to
ond iR SEPIR FneR s Pt St e bt vl i e thgser aaa
includsygrixbast bie GOVTRCES R0 Bhd1BiMeS datale cHafmRARkaRA N 163kt dreBE the N
occurs within the first period of tinme and the set of
tones fansppiged furing spidbest pesiod ¢fdimeandoranymiiésrdsformatiomincyding at least
I Ny Sy . tE Wale i l.eas e of . .
one o IQEIN b o, SR AEL Bl USRS 0Bl s x
tones dméngfaid keeoidl parivebofttiraa shi sotrentbodiments Xiiel efidl $6 one or two. In
pe%i %d of time and transmtter information including, .
some GROPEFIENTsohE:» 3F crgedisient prpput siapdl 08 Hqngof theljurk Haps in said set of
N tonéd ¥R 'hm;i |l §e§oﬂ)§%‘r§e@a§é &dd ﬁﬂrh? sdri@ don@ B?ﬂ&i ofS@hé. I some
tones during said second period of tine. In sone
embodimzoth, adedss half bSthe N+l tohes winieh are i set nf Ngomes but not in said set on
enbodi nents, e. an. enbodi_nent. w t hout step 1208,
X tonfiarpied fiaing i dsABR Pedrann tht R fesfut g et bt
embodlithep@l fhufiflle SlesBf HRANSK BnBs HSQH &b RIoSR! He §&EUing said second
_ period of time. In some enbodi ments, at |east half of
perioq ¢fcime i thefiest regidch are in the set of N tones but not
in said set on X tones go unused during said second
period of time in the first region. In various _
enbaep NEOE, the ik StaRbeisapesitadito tfafsiit ¥sdr@ARSusiny $abikbs during said
set of X tones are used during said second period of
second peiod of tirpe spidr¥% tonee Beipg tonep Wathipsaiderg of Xrengsasdiere Y is a positive
. : . N ¢ . ' ) v, .
e g SnERBERLED S0 L ST Sl B o
periodoefitinge toan@smisighals ifwi te et repfionbdingaitocawidas eheYY iténed during said
ositjve integer greater than one, nore than 20% of

second periqdatgime rERSmet IO B Meseday 00 TorR taaiotpl d@aypidter power used
' . ; ‘ . . - .
i 953 8RS pl o BB QS WO iyl ot v
tones dwtngwlidpsecomtipafodtafitine. mseoerembodiodntspsaid Ytones indlades at least 70
tal transmtter power duri ng said

% of the t used
tones. B BAaU L ERbosRinaRts; fABRE g et LR ngD s dr S ge Pmgulated symbols
on saill Y ®hed, 88IhUF ths YAbAQARhRSdiQtihBend s§RHGS during said
second period of tine. In sone enbodi nents, said Y
tones includes at |least 70 tones. |In various

epbodi pent ransmitiing user data includes . .
TR Ry hA TR Shaethet SRR anr iS4 Of Gheuinaaage staion ina
frequeRty Hiv@sion ﬁlﬁlﬁ%&x@@ R{R4éth 62 hd OEH2APS WM @ﬁ@[%rese'ﬁ't gHieRtids Oferation
flowchart 1300 of another exenplary nethod of
starts pparat 08 gvheramthe dasg satiaanis pawearefloa qud iwiialgdediasi groceeds to step
1304 mul ti pl exed systemin accordance with the present
“invention. QOperation

In step 1304, the base station transmitter is operated to transmit first signals into a first
region using a set of N tones to communicate information over a first period of time using first
signals in a first region, said first period of time being at least two seconds long, where N is

larger than 20. Step 1304 includes sub-steps 1306, 1308, and 1310. In sub-step 1306, for each
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starts in step 1302 where the base station is powered
on and initialized and proceeds to step 1304. In step
WA 3d4/0439B€ base station transmitter is operat eBCT/S2004/034191
transmt first signals into a first region using a set
of N tones to conmunicatezgnformation over a first
peri od of time using first signals in a first region,
secomf %ﬁ:{fjod ‘aﬁrﬂagg Ft%or{ &E?Eﬁgﬁélgg oﬁcigta eﬁ@§§84§f@% g 9§econd period
of iméH bc@hd B&niﬁﬁﬂudﬁ@&&ﬂt @i tdizd Gato Ismldsfuht Isglep, \&Rﬁﬁé X ldeﬂ:ss than 5,
eachsecond erlod of tine, theﬁg se st at
and whors hsriNGI0% §f SR B AYeET QO RRIe SRIORRG ST Besddycpaid base
tiorPEhdsBf@Tro bia ol RO o AN rebldnl dihBanPo8ESecOhd Period d
Stalo]J?E{lsgiﬁitntg sal ?%rst r% 1 on, ﬁ%gke Q n?gsse? anffer,l0 ueing
said figsn q}emdstboﬁaume ssallphated 8ﬂ%cb$et af Mnmwnda:a@r Qig’eOftS@ICbX tones to which
base stati

b
powens Aiei<Ris ARG A ) g P 2o i TR Py lggihio tones

d d B9 SHYscOdR REeaNth ABLLS 1308 FRGasRittkdfpefisll o Gfdepthe b
urlnéjéé.{ Q%IE Issea op?at ed to Salé)(g set of aX toneps anél) eagﬁ ©Pase

statlormnmsuﬁtt@as dpe(atled pretsansonitiiritg pbivdperiad af time atthigd pignal into said

.. allocated at |least 20 tjme r e
firs OO et Baoitr G Caarat iy e nEl e, BUREs o which
power 8 aBotatellis B3, at st & fGfes tHY dvdrage howdr ﬂfoclatermo tdrlee during said
base station transmitter is operated to transmt

first peiied ofgfime.tspidrtBirpppriestiofdtme hawngthersarg dyragieaias paifl gecamdgperiod of

time. g% gllls]ot ﬁe}ﬁgé% fJ% al%(%ﬂ ?c}]u[i]@l O&n%ﬁtof E%egtr%gﬂ?éste\%ﬁh% %B%Q&EPNP ;ransmlt

durin@4 foedtRaol 9f Gneadatield s@halrmdtldlﬁg taisoesf-G tdnes inte saidirst region,
power allocated to tones d ﬁglsald first

Wheret(ﬁ irelesssthpr S+ awidvehepelest aB TR i“f?éaé H@?gase station power
L ARl b 3 1
second @e@@dadsiaimel dtudng thafisstiperiddiof igreas dlbngatet] tperid oot AffG tanaeand each

rth si nal i ncl udi a set i.nto
one of & gt WP HLtp BT Tieked al BT 20HHE FEbE: tone average
14 Q%R)fnsad | AUMBVSHe 388 efbd BREReSt at i on power
power 1Rl %y L S s
S|gnals into the first region durlng any one second

ri od oft medu he. fir
a 1 §PRg glab? ments lilg gl:g Ci)]? Oéﬁlé%é) eac oﬁd rrﬁeg%c?fd of t1mde overlap,
and tHe rﬁ&H&ffdr&ei’%rﬁ;%hdé@%ﬂulaﬁng bt E@sﬂt@d of data) donaral & pilot s1gnals on at

[ east 20 tine er tone average power allocated t
least sooreeef saulrsehgf ‘émr@Saﬁysqmeerg eedsmants ethp girdoperiodipd finpemd the second
penocigtge TG e cﬁ]sjglal?ta?ld tﬁe@e%glel rrf }Ra‘f‘ m:u&{l s thd ﬂxg%]; 3@?{5%210 of data,
contrélARA hilseS ghaddod atleazgsdahe bﬂaﬁd sel M)Ycrbne:haﬂa Vanmrstambodandnts at least
ilot signals on at |east sone of said set of

one of $pid Stencis sansrified at pradetemmped {1sd eAvsRCY 4%3%%}?%&0% of said
oG s BN L Stk e v
frequeRyttom mESlﬁil th d)f(N tariegnhd mnmnembodlmams & demt arfe afwaidl X enes is

of Y tones. ari.ous enpodi
transmitted at a frequency which is %ietermmegI as a unctlon of ateleast[ one of a base station

identifier and a sector identifier.

In some embodiments, for each repetition of said second period of time in said first
period of time there are at least Z repetitions of said third period of time in said first period of

time, where Z is greater than 10. In various embodiments Z is greater than 400.
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one of said X tones is transmtted at predetermn ned
fixed frequency and said at |east one of said X tones
WO 2006/08393011 tt ed using a frequency having a fi xedI/US2004/034191
frequency offset > 0 fromthe | owest frequency tone in
said set of N tones. In sgme enbodi nents, at |east one
of said Xtones is transmtted at a frequency which is
deternmined as a function of at |east one of a base
station identifier and a sector identifier. In sone
ehbxodiaembalimbots, thathquenppdf ati loast ofie ebsaill Sgonasds péwrictign of at
of tinme in said first period.of tine there are at :
teast o gt p D Spie il rd S SpefPriflensiop and o oy BEdt e PhG tones is not
one ofS@idset bf KltoRQ! IFRF eRfmpié,MRe atIBRE 8ndof X (6 Qﬁ:%f cdrReepontQo a carrier
I'n various enbodi nents Z is greater than 400.1n sone
beacor rigoali amdribs at ledsé ofie effa éonsy nwly catrespaadito e wells¢cterdiegeqm. and the

nes i.s.a nction.of at. st. an f '
second BB e S 0B ool B8 by SRR o BgRE BN e secon
and fORRA tRfe Feriods PeriddcdIBirefiae deinSik dirsigleriodl oKtinen&s sorfor
exanpl e, the at |east one of X tones_nay correspond to
embodimsaisy therse¢nndpod feyrgniime pprdodsepest af diffstenbiesof G
tones may correspond to a cell/sector beacon, and the
second time period and the fourth tine period do not
O¥Riuk@ 4 isl flG0¢TRrel00 dF b atsnplidyanstaod oflopenatifgoipash station
time periods periodically repeat du{li ng the first
transopEps ich COMIMPHEAIONE SERRR IbMsOtAaREH YLD e RressaL BgnigRy Tn some
- hat.i : | ' -stdiiogu -
embod ithls" ey ke AR ERER 4 Rotdf Pt of 2a slc 1R various
embodipenat thegeetobasesns tiatdoarspondngna single onm ofia plurality of carrier
conmuni cations systemin, accordance with th esent
frequangies #pgoY 2 PoETQY, tb@%%%ti% Iéﬁ,fgtt%“%m&ss‘e Sﬁﬁxpgt“.ﬁ% JVHEEE the base
statim? HENSTHEL 8 polered chemb MitihliRAAS DdetRfonProckeSAEEmSte 1402 to step
n vari ous enbodi nents, the sector transmtter
1404.corresponds to a single one of a plurality of carrier
frequencies used by a sector of a base station.
Qperation starts in step 1402 where the base station
t RRSHT DL thd Bask WROE thafkiniBis operatedl tb Z@AsmiDAGIgARI i@ first period
proceeds fromstep 1402 to step 1404. In step 1404,
of timehssidbsigealdncluding apiupliiof signal; tenespeachrstgnal tong caresprpdige to 2
e Signal in a.fir . k- f. 11 ' i I
aitery QurAeg> i PR RAGAEE o BoadPns Bl AN one fpne and a user

data stgPRAEtr&RidifePRNrA R tvithaidi behenesignal be (res eshichsae dot used to
signal including a beacon transmtted onp%t

[ ( | east one . .
transrnip paid BAeroa signah saigtusercdambaving bass ffapsatite Yﬁa&dszrﬁfeﬁransmter with

avera%@r éé} tgl?eit S%vge?ggsg Ml 986th of e%%@ﬁn&s%é{&v%? Bf ORh toeskell @ transmit

nsm eacon signal, sai ata having
said begsm sigrahsmi tted by said first transmtter with
average per tone power less than |I/20th of the
transm ssi on power of each tone used to transmt said

b&ACPM0 iHRles sub-step 1406. In sub-step 1406, the base station transmitter uses the
frequency of a tone in said transmitted beacon signal to convey information indicating at least
one of a cell identifier, a sector identifier, and a carrier identifier. Operation proceeds from step

1404 to step 1408.

In some embodiments, the step of transmitting a signal in a first period of time includes
transmitting user data on at least 100 tones and transmitting said beacon on less than 3 tones. In

some embodiments at least N times the average per signal tone energy of said transmitted signal
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Step 1404 includes sub-step 1406. In sub-step 1406,
the base station transmtter uses the frequency of a
w0 oove/043e3sai d transm tted beacon signal to CONRELUS2004/034191
informati on indicating at | east one of a cel
identifier, a sector ident3xfier, and a carrier
identifier. Qperation proceeds fromstep 1404 to step
is trargsﬁlgt%eq Arpea%ff%?t}faen;gﬁ&' ki ds?%?aﬁ 06 dSb $Rn@hit k4i@M M dnlsi _l,f%vhere Nisa
St gna time includes transmtting
positius ealuel gteateo thaats, QG&%{oﬂOﬂ)tones and transmtting said
beacon on less than 3 tones. In sone enbodi nents at
| east N times the average per signal tone energy of

S Jar RREBollRLhtS 'tl%‘@éab@n $iEAN $rrdsRAt&Nin€RS Fre@lent 1 Band used by a

tones in the signal used to'transmt said beacon
base statgmdbeatedvatjaseht 2 selbinpusich saié bess|sipsiogritbacaied phgh &5 not used by said

various enbodi nents, the beacon

]m“eéwBWéPhﬁgﬂP&§ﬁ§ﬁFE¥ed into a frequency band used by a

base station | ocated adjacent a cell in which said

base station is |located which is not used b%/ sai d base

s flasiepA4@%therbape srtionsesmitigras opgiated ihiransodt 3 Hgnajds @ second
peno& éﬁamg &l{l}lﬁ@%ﬁﬂ&g fd% Oﬁﬁrvﬂﬁmﬁpd%eg nbf ﬁﬁgﬂga zé(rﬁieggﬁ‘ﬁg a per tone
transi@REionPo&Br t@l@ﬂs niyt thancll/ Lﬂﬂ"eofangtrhrmmsmm pdwer qhenclt wne used to

transm ssion power that is nmore than |/1 O lof the
transipit Heshpace B8Power of each tone used to transmit the

beacon signal. In one particul ar exenplary nmethod of

operating a base station transmtter in a frequency

dili iosé patiouiht éxengptay nochodiof qpata‘tiogg beysstation fransmitter in a frequency

accordance with the. i nvention des t he
aivis G GRATIPECa RIS SR £ e gRneE I et b Metnod
1nclu(‘ie%ghé)ﬁﬁpseofgtrans%ﬁ&fn%rﬁrsﬂb‘fgﬂﬁ& iBtoSEfirsPleglint ©/8€Sedtér, using a set of N
communi cate i nformation over a first period of ti ne,
tonessacemfmunishteprivirmdtiof over mflrsigpengd af timeasaid fived pgmcb@fdgne belng at
s B o 5 S DU P Sona i o
time h febid b@ﬂal@néﬂlﬁ&ngfa s& a0 @snes Bi@sBaiigst irégdion, wiegd Mis less than 5, and
wher e is less than 5, and where | ess than 80% of a
wherertesd mwa%erfaag@ammum avsgags tetabbgse Atatipn HINNRISTion P%Wé%sed by said
sed b
e YRR PRI A BRSIRE A o' 809 Thbrond peod during
said fRef pdﬁ@ddﬂi Elhfégs aRbehtdd toshidper ofad taaks (dometing X lid mm&dro) and each
to said set of X tones (sonetinme X I%@?‘[ e or t

one of gl XoiRaeoid Whirk Pxwergs élogale diRe A s Igest 2k tmey (GelsBietimes 40, 60
or mc%% r?lgie%(l R gz Ht ﬁ@ﬁ{/ergge ;g dWESIbSHd tBQ&?JS'dﬁﬁﬁg Md aﬁ? oﬁé second period.

ne average power alFocated
In soin® i@ pletheniatignss alnealfuam;egmmas 8 senvorcbfpesellpahd daid mmmumcatlons system
the fi |on|sasector of

| ement ati ons
i an pBIEOTAAS TG S TEAPIBRE YR B3 LSRR 914 fhsgGhagriod o tme
isa pgégcgb’iﬁtﬁ%éé }llégél bg aﬁﬁnipéhtoktﬁb&ﬁ%ﬂfré@i&h@ﬁﬂﬁ@o%ﬁftﬁﬂéke& ayfbol. The
particular exemplary method may 1nclude transmitting during a third period of time a third
signal (e.g., a non-beacon signal) into said first region, said third signal not including said
second signal, said third signal including a set of Y tones, where Y <N, each tone in said third
set of Y tones to which power is allocated at most 8 times the average per tone power allocated
to tones during said first period of time. The method sometimes further includes modulating at
Jeast data, control and pilot signals on said set of Y tones. The different information may be

modulated on different tones, e.g., with data being modulated on one tone or more tones, control
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Is a period of tinme used to transmt an orthogonal
frequency division nmultiplexed synbol. The particul ar
wesz@apkmsy nethod nmay include transmtting durPEUs2004/034191
third period of time a third signal (e.g., a
non- beacon signal) into sasd first region, said third
signal not including said second signal, said third
on ottt 448 al A Sl o38N Bler e S0 iEb e rkniufine GG one of said
X tonéii ilh aeadeitted bt Mpsisn8sdiomisquchey eiehdgéetpaninedarea fumton of at least
al | ocated to tones during.sai.d fiyst period of tine
one ol atGR GaHEE A SeCIY HEMUT | IRSUTURTAE TP, for each
repeti{i&‘?&? saﬂf‘{e@oré&? Jaf AR inRal OfirsB)eaRl of kb Bidlethrs 8t lefh Z¥epetitions
tones. The different information may be nodul ated on
of saidltHifdepeeiotl of timesin saddirst perivd ofitime iereg ingdedsal @dbup in some cases at
o B 0350 ol S FRon Rk 55, I R ASS 1A sovra bescon
time pePBUEPRIhAL 852 tBhe pRRTS iPRBicAbed@InGighals?€ fol tansmitted, e.g.,

transmtted at a transm ssion frequency which is
somefgaeeover HOQ uses dataftimepdrings &r each peasen sighal type ek KHach of the

tation identifjer an c . i T
seconfl s BT Pokids Ty SFER O PROEOMLymb] 3 ision time
perio®€ e Ge&ndtandehitdtisaiperibdy mhy Petheaameor tiffegertt e tema o€ duration

at least Z repetitions of said third period of tilrre in.
depengliiecPs the gnplsmenigtion Nefahly: s datazignal tones gggompglly pigsmitted at
| : 4 i .
s ok T, RGP RET L baRhedles At T i B emiced
much\;b\‘ﬁq?@&ﬁ powemevglethandise dmet daranignalopsest €.ge 20 ¢imiesds niare the power level
) I ch beacon signal s, ar ot transmtted, e.q.
in SO EASES. TERS BPEF di6BoEd Biethy, lﬁlpifan?fﬂél%lé’}l? Faonf s grpmplary
. Vn | i i 2& . . d
o RAGAR B0 ALTR o bRl AR, At e o contoc
with thy idbehtiom.ansm ssi on tine periods. The second and third
time periods may be the sane or different in terns of
duration depending on the inplenentation. Notably,
U3gbnd éie@npw?%{bohﬁﬁaﬁ, Ab e AR LhNsrhitan®rutd @th @mhiBcation
the average fransm ssion power allocated to beacon
systermi ipahides ofressmitieicior trarsnittingswignatsdacladingwantiple dprgs, each tone
_power levels than the use .9]
comefae Rt Ul SRLo U LDl A085e 17 Smpoflle e
transilRE&E td RREmIRL Hechl inhkipERNyaibobrsnsatisiamiie peri@d using a plurality of
~exenplary inplenmentations, and are not the only method
signa ! 18 TEPAraHe, igh hCAEED
| oppethatrra trppwaittof iparalle. 964 SieBfldonG CoEsE s o %allfjf%fem
frequgr%rbgl Sl (?‘M‘o? ﬂiea{l{]ca%@?l SR AR R sighaP &8s with more than
stdtion transmtter & lse 1n a communi cation system
20% bk baestAiohs aasdmittedy mbtimutn possibld transgissi veer for a symbol time
gm0

~including nultiple tones, each tone c dj .
pero b T e e S A2 B LSS BD R e a beacon
signaf QhinsiBREd @{ bl IQ%%B{keto'hE BNSHidH er 82 i N Sihdmed] @itBbeacon signal
Ina single synbol transm ssion tine period using a

beingakansmiitiedywith meregthah 20 tinees thehtainsaissionmanvenof ersdof the signal tones

arallel, each signal, tone carres [
used trgné;ngtlﬂser ata. lsn some 1mp?emen%at1rons, tplg Prgrllsn ttgroco%trol module controls the

transmitter to transmit the beacon signal in a frequency band used by an adjacent transmitter to
transmit user data and which is not used by said transmitter to transmit user data, e.g., the
beacon signal is transmitted into the frequency band normally used by a neighboring sector or
base station transmitter for establishing communications links with WTs being serviced by the

transmitter. In some cases, the second period of time occurs within said first period of time; and
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frequency, said control neans causing user data to be
transmtted on signal tones with nore than 20% of the
Wha®e/0$193¢ i ons transnitter's maxi num possi bl e PCT/US2004/034191
transm ssi on power for a synmbol tinme period being
p!aced on tones used to cgpmuni cate user data, said
signal also including a beacon signal transmtted on
st.one.ton
the X Bt BB Bt LG Bt el S Zhrine Beciffary base sation

embodiRieft BandReribédaslutidsestrednsaridasi incluginget least campf gpice, text and
the signal tones used t

N e N R T
contro‘flﬂ{gatﬁq? kSnddifet (AR gfnittlﬁér d:fa &8 ANEA% bnd e BOAROBaig ifigetPeriod of

requency band used by an adjacent transmitter to
time ahd ansaismitiser datatoa agrhatalityi T ianenwhicheela bybssbeicaid N tones, said

transmtter t user dat con
Y tongs i BPnenadsild e e setonst S inee i festadhei RECON | |
used by a neighboring sector or base station
transmtter for establishing comunications |inks with
V\]Tsyﬁ@nﬂtgl}els@wmp&@(d bbgp staintanehesliment et basp gtaligprirapgaigier of the
inventbcg} WEJ&E Plﬁfé{noaacf?&?rﬂlémg(a o%c glgtrefh W ! ghb'bsfg?ﬂdg%oﬁﬁlﬁﬁﬁ&catlons system

include®@NEBansti@erFas@ansiniiting Bi glnllstnhtﬁtucﬁng [mllltfqﬂy td:mas,&ash mnf: «mrrespondmg
enbodi ment bei ng descri bed incl udes store

to a diffeedny @ﬁeﬁgerw, Jnslstransméttegcopgplamodyle far Céﬁfa §1§> taaé’lsgnttef to
transningé es é om%&é‘%ﬁ&d %g?rhﬁﬁoﬁ kibitpe! Qﬁtuﬁl‘ﬁg a'ﬁtﬂ‘dﬁﬁl of signal tones

ogic tor contr e transSmtter
that ateQrdngmntted it pasilel, dathaigml ame Iceasstponduﬁgt@m diftruwentrirpquenay, said

f
e S @%%25 W@ﬁu LS RS o ot e

base s ﬂ)?ﬁ traf@hitter’s fn ﬁ&lshﬁﬁldi‘ﬁ&ﬂwér@oﬁ@&ﬂn%lttﬁ&ﬁﬁenod being
uring sal secon of time. I'n yet andther
place@ye tmieansedhasenmlmiaamsenﬁaid,l saishiignad alse snelurding f bpacon s1gnal
t
EA RO SR e——

transrtel STH A6LURSS20 ﬁ‘m&;{ AR bhREIOf PowkF ey df tthe@gnal tones used to
signals Including nultiple tones, each tone

t1ansrmb us@siatn dlrhepg)asmstatm trfnspatier cpaelUBA@Ye Mgy anglude logic for controlling

ransmtter c. rmdul far
e e R DB SRR FRBE b B cpoent consicer
to trahdn@0 S8 S6laQARd WHEh P Bbi @dd byisaid teanpmittetkd trynsafit sdeg dala The
tones that are transmtted in paraIIeI each si

transmxmemalwHos@sﬁp@nﬁtrmgml@erancwfwfé?aéﬁfher #ré‘t{fﬁélﬁays a § %%F of a cell, In
ont
e S AR S

multipleRES HsteheiindtheBedoit fepod sf tine id & pfmmll of $1m33’1uqed\met1alﬁsann1t an

a synbol tlne period being plac nes use
orthogrmbdinlesner s 6o B DA DG ISR LaS T Ty entation,

least (5&? ?@ﬁﬂa Z(!etrgﬂ al%stg& Iﬁgﬁf@ Has&ctaibh ﬁttra!n%ﬁted%'ﬂ & file§féhcYwhich is

_ _ not transmtted, said beacon signa
detenlﬁﬁieﬂgls tarfamsivntof adlewdt iohe vba badetrtationdderitifies anchasector identifier. The

e S S R Sk 15 PR R s blod o me
a thirf A Che Rt FBRYon, el th@ sieRAl €.¢f, Qus&QRAkd 95adl Nt including said
second signal which may be, e.g., a beacon signal, said third signal including a set of Y tones,
where Y < N, each tone in said third set of Y tones to which power is allocated having at most 8
times the average per tone power allocated to tones during said first period of time. Thus, in

such an implementation, signals corresponding to user data will be transmitted with much less
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the transmtter to transmt said beacon signal in a
frequency band used by an adjacent transmtter to
WO e@as#doB9 user data and which is not used by sPCTIUS2004/034191

transmitter to transmt user data. The transmtter may

be a sector transmtter i35which case the first region

is a sector of a cell, In sonme enbodi nents said

i t1i i § 5 u . .

PO S ARGl LI P Yone station includes
a conttdl meodude endparlpgid fof tronsmettingalyiring atthiat peried efrtime a third signal into

., orthqogonal frequency .divi.sion. multiplexed.synbol.. |n .
said S REBh i LSRN TornRiliRe S srondaieinb s isigpal figluding a
set of X {oREEVhEREY Y, 4R thRSE ssill Mit Dt bs YitbARSBIWHiElp@berds allocated at
frequency which is determined as a function of at, ) i
most § taes therryersie geblasepevenallopateditniones duringrigidlisbparigd of time, said

. . identi.fier. The base station t .
i B RGP Ry AL0PR LELEORT ORI, yrepin s
repetifd6il b0gAiPecbhdBerfod dti tingk il sgidfirsi furiedsditithd thestare edeasnZ repetitions
the third signal, e.g., a user data signal, not .
of saiq thindngiing of i 18 saidfustaiegaa Pt e cthermd 1p# legst 40 and, in some cases Z
. h signal, said third signal including a set of Y
lsatlefagﬁ@sb? where Y < N, each tone in said third set of Y
tones to which power is allocated having at nost 8
tinmes the_average _per tone power ocated to tonpe
VeSO gt 16 0B Rt CHARESY (o e and apparatus
| R jnO b8l eSto GRNitE PRGBS BOmbRinitaEH @ms includin
Ofthe\ﬂ?%%leﬁggoér?%%’s%ﬁta? d w tﬁ wlch%sspomr, neg. n /2]8{1 or s
many hes-OIM drel/pamverceRilhogyateed. t o beacon signal tones.
The base station includes a control nodul e and/or
logic for transmtting during a third period of tine a
t Gohfobin8a@ks, e Qra@inthsfohcohtrélaab@les, fhplembhicd ii$ h@dadance with
not 1 ncluding said second signal, said third S|gnal
the inventiondnaygpeafasmt multipl¢ trapswissionsenteohoperatjions akrsueh g asen the module

: aid third.set of Y tones.to Wi I: Q e
netu bt o RELl OB BB i b A
operati&ns! RS tedUb kO ondbImbile! TREY, a@thgd cdntikmogaledniyhinuiliple means,
period of tine having the same duration as sajd second ,
one fqseeiformipg capheontighepapiior afritakdo tpeaninof Biedyle. Sapiarly, routines
.second per.i i ne. .| ' [ ' j
oy FGFEPELR  l Fa L chE Sn B hsthons
correspbndinf®o b Pagi@ulr bpérationnepieseht afmdansborviesioemifgitbe aperation.
'east 10 and, in sonme cases Z is at |least 400. Wile
described primarily in the context of an OFDM system

the Vﬁ?&!.{g%glgﬁﬁﬂﬂerﬂp H@rfef@glgs%ﬁ%d hé}%%rp%g %mﬁrﬂlh_rﬂeﬂﬁéﬁ Rin@dne or more

are appliic e to a wde range o I catl ons ) )
modu$es$b earforinn tHelstlips gonrespyndiog tak\rancit onetheds-of ¢hd presant invention, for

xR e b e i BT DB OB Rpeion
oo 4 TS AN ik o Sasratignens o
featuten gf the pessgnt, ins¢rsioadud mylementedning modulser Serninaduleswnry be
imple(r)r{en%et&eusfn%nsto[ftgvlare, hardware or a combination of software and hardware. Many of the
above described methods or method steps can be implemented using machine executable
instructions, such as software, included in a machine readable medium such as a memory device,
e.g., RAM, floppy disk, etc. to control a machine, e.g., general purpose computer with or
without additional hardware, to implement all or portions of the above described methods, e.g.,

in one or more nodes. Accordingly, among other things, the present invention is directed to a
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operations attributed to the control nodule. Thus, a
single control nodule may nultiple neans, one for
wWQeabosiBng each control operation attributed POT/UB®04/034191
control nodule. Simlarly, routines nmay include
instructions for performmng.nmultiple operations where
the instructions corresponding to a particular
machiﬂ@—%a?l%ﬂ!ﬂg rllné’d?lﬁ{l?é(ﬁ{lﬁin 08 of RutaBRS hQFiBREs F#€ausing a machine,
operation. Tn various enbodl nents nodes descri bed
e.g., ph@fesdon ard assbeipled iardvede, us perforonenecor mareof teduémsofithe above-
,gerforn1ége steps corresponding to one or nore nethods
descriged pE@OdSsent i nvention, for exanple, carrier band
sel ection, digital signal processing, energy
detecti on/ SNR det ection, decoding, timng _ _
s Nuoter@rsi aditional, vagiatioed ongtha nietlyodd end eppasaius ef dhe prgsant invention

SO enbadiments various features of e L
descrpRU AR L EPPE Ut Ba et Moot O &R SRy feagiption of
the inV@XioRE SLEPY HIRIBKE Srelis bb Gosiddiaibw Bhinias shupe @f te iBivention. The

conbi nation of software and hardware. Many of the

methadb gréappssins dlbic pEsHUdBVeHonEN 8. Py araps gabodiments are, used
it BT SR 50 SR o0 s o

comni¥RHatiBAsSEEHhi @fes avHiE@EaY bel eyddae previde wirtlédd conhmpynyations links
di sk, etc. to control a machi ne,

t e..g., general puypose
between apagseRodss £nd B1obile nAdest T sRme Plah%fimﬁaﬁsg%?@?sst %dre are
impleh‘gﬂ?ﬁg? Bhschdti Rt WS dsBbfisPlorhiEnBRRME &S GhihkR6bile nodes using

nmethods, e.d., 1n one or nore nodes. Accordingly,
OFDMmmapr CDMA. tThivagsys déohisndimergetite hohikertodesnaresmglengntasidis notebook
t o amachi ne-readabl e ium i ncl udj chi ne, ..
compuREse BESEIAL GFASEHSIERS PO APl eBFRGOR JRRGH Hitoding
i i ' GHARE Sror IrlpIBREAMIZHNE MRRYds of the
recel%%@?&%%g@%tg%lz@gd tﬁglkgggvedescr ing%d nmet hgc?g( s).
preseiinemtios. addi tional variations on the nmethods and
apparatus of the present invention described above
w Il be apparent to those skilled in the art in view
of the above description of the invention. Such
variations are to be considered within the scope of
the invention. The nethods and apparatus of the
present invention nmay be, and in various enbodi nents
are, used with CDVA, orthogonal frequency division
mul ti pl exing (OFDM, and/or various other types of
comuni cations techni ques which may be used to provide
wi rel ess communi cations |inks between access nodes and
nobi | e nodes. In sone enbodi nents the access nodes are
i mpl ement ed as base stations which establish
conmuni cations |links with nobile nodes using OFDM
and/or CDVA. In various enbodi nents the nobile nodes
are i npl enmented as not ebook conputers, personal data
assi stants (PDAs), or other portable devices including
receiver/transmtter circuits and | ogic and/or
routines, for inplenenting the nethods of the
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present invention. WHAT IS CLAIMED TS: 1. A nethod of
operating a base station transmtter in a frequency
w3989 nul ti pl exed conmuni cati ons system tPET/DB1000034191
conprising: transmitting first signals into a first
region using a set of N tenes to conmmunicate
information over a first period of tinme, said first
i od | e being at |east two seconds |ong, where
VVIH&%.éﬂ“éfggaﬁﬁian 10; and transmtting during a second
period of tinme a second signal including a set of X
tones into said first region, where ¥ IS Iezﬁ

\ than 5.
L. afdnethed of onssatingiAchas@H9H o TranSHUSKETH AIRIBFIRY yisiogmultiplexed
. ' | 85400 r used by said base

comﬁ@é&%ﬁs%ﬁt@ﬁ&#?&i@f@nﬁhﬁn mt signals into the first

r egisanittehg firstgignals iftosetshegparisong ket PhY teadsdo Chmytunicate
) period of time is allocated to.said.set of X tones an
informaiien Oyefeh st Regjod oK L 880 S RRTIER, Og%%sﬁ)e% 2} lqa8 éVt"eSS"&dS long,
whmeﬁ@ﬁQ&§§§t§ﬁlb%ﬁ@t 20 tinmes the per tone average power

al I oc teg"to tones during said any one second period.

2tramBnettimptduddg efseadndiperiod ofitiee @isacand signabinghling? ped @f X tones

. of .time.occuyrs wi.thin,sai.d first ' i e

oo i G e G i ¥ Be” 8. i B LA g8 o1 i average

total bASEstARInNPMAs @i ssfondoMe? used B 2idbdds efaticiatransnticteridi trapsmit signals
| east one of voice, text and inmage data is

into thedirsmgicatdsdnganat s¢coad peperbduring 53id fiyst periag of time is allocated to
L br mtted durin s 8% oY ' e .
said R RCioRes S pRorT S S o NPT i OB et at east 20
times e pREEIn@raveragd povasichlioasted &Y tohesadjuimgeyidi anfy @meaedand piesiod.
transmtted on at |east one of said X tones during
said second period of tine. 4. The nethod of claim1,
2. fﬁkhéﬁ%@oﬁm{ahﬁilng: transmtting user data using Y
tonés during said second period of tinme, said Y tones
beihegid eidsecond hérivdsafi tims etcucs withinsaiddirstperiodrod tinggg and
included in said X tones aﬁgﬁre Y is a positive
i Whetsat saif S4pnes 18 AARPShE! saNdOI%an 20% of the tot al
transmtter power used during said second period of
time being allocated to the Y tones during said second .
3.t Tie nptddod cldhm 2T wherrin hesd dath indleding 4t legdi One PhVeige.dext and image

s SR o BB o AT iAot

and during said second tine period.6. The nethod of claim

4, wherein said Y tones includes at |east 70 t?neg. ,
wherein transmitter information including at least one of sector, cell and carrier

frequency information is transmitted on at least one of said X tones during said second period of

time.

4. The method of claim 1, further comprising:

transmitting user data using Y tones during said second period of time, said Y tones
being tones within said set of N tones that are not included in said X tones, where Y is a positive
integer greater than one, more than 20% of the total transmitter power used during said second

period of time being allocated to the Y tones during said second time period.

5. The method of claim 4, wherein more than 50% of the total transmitter power used

during said second period of time is allocated to the Y tones during said second time period.
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7. The nmethod of claim4, wherein transmtting user
data includes transmtting nodul ated synbols on said Y
wo owed439¢ach of the Y tones communi cate one syP@iDIUS2084/034191
The nmethod of claim 7, wherein said transmtter is an
OFDM signal transmitter. 38 The nethod of claim?7,
wherein said transmtter is a sector transmtter in a
6. DIREnRHfld B aihQ:, wHBRIIEED %R IEREER of 1calRY RInBs.Sai d
transmtter Is a sector transmtter corresponding to
one carrier frequency in a sector of a cell which uses
tiple carrier frequencies,.11. T et hod. of cl.ai m
7. ﬁhﬁﬁ%ﬁ@dﬁa@iﬂn@ 4\" iwrhgl%n} 6‘?58?}“}“@ ugersgag% Bllc{uglrzs ga sgiu}t%ng modulated
symbaigon 48 YRIBO Gt ofth@odes dABhEnidate Sn@saolONe of
two. 13. The nethod of claim1, wherein at |east half
of the N-X tones which are in said set of N tones but
n i n..sai 2 X tone j . S Al .
5 odbe mRuRE ot Bl s R AR S DR G i
nmet hod of claim 13, wherein none of the NNX tones in
said set of N tones but not in said set of X tones are .
9.  udbemethadmy chamd . SOEEHYSHE FRBINIFET I8 apECtPRH UGG 1§ base station.
region. 15. The nethod of claim 13, wherein nultiple
ones of the N-X tones in said set of N tones but not
10. i hs aiethasladfl otdimX, twdieesn saié trasemittdtisiarsgctonirenssgganobrresponding to
period of tjnme in the first region ,ig. The. net had of
one Cfigh KNG E BICRI0E g EIC?A YVg%Chr”é BHltiple craerdiegengies,
cell; and wherein said conmunications systemis an
ort hogonal frequency division nmultiplexed system and
11.  wihe methsbofatlgmclo mbhepdn said fioft re¢giomisiasseatopef & eell.of ti e
used to transmt an orthogonal frequency division
mul ti pl exed synbol . 17. The nethod of claim 16, wherein
12.  S&he nfRcsnst ekl RvHefe XiidByRebADl Gl | y repeats during
said first period of tine. 18. The method of clai m 186,
wherei n said nmethod further conprises: transmtting

. 45D BB Pl R of o R bt

tones BECYIGh §di@B&lof 3S@hek gdimmded tamed saidisdcund perical sfaimein tfe first
tones, where Y < N, each tone in said third set of Y

region-ones to which power is allocated at nost 8 tinmes the
average per tone power allocated to tones during said
first period of tinme. 19. The nethod of claim18,

14.  WTae erdthabofctlditn 130 wihereironornef oftthe¥-Xneohes n shid ectafidN tones but not in

eriod of time overlap, the nmethod further conprising:
said sgt of X tones are used during san second per}otzl oc% t{me in the first région. g

15.  The method of claim 13, wherein multiple ones of the N-X tones in said set of N tones

but not in said set of X tones are used during said second period of time in the first region.

16. The method of claim 1,

wherein said first region is a sector of a cell; and

wherein said communications system is an orthogonal frequency division multiplexed
system and wherein said second period of time is a period of time used to transmit an orthogonal

frequency division multiplexed symbol.
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nodul ating at |east two of data, control and pil ot

signals on at |east sone of said set of Y tones. 20.
wab@emeobod of claim 18, wherein said third pep¢DUSD4/034191

time and said second period of tine are disjoint, the

met hod further conprising:39aodul ating at | east two of

data, control and pilot signals on at |east sone of

gihd nf@hoPdf ailP Svhefeln sald akcgﬁﬁ BesbPbt ethabBridfically repe%ats during

S
17. wherein at | east one of sai tones is trgnsmtted a
said fipstedavéofiiimed fi xed frequency; and wherein said at
| east one of said X tones is transmtted using a
frequency having a fixed frequency offset > 0 fromthe

18. | QB SlcthdEHUINGY14, MRrdiMsS@ hidifdifufherNohpiRss: 22. The
met hod of claim 16, wherein at | east one of said X

t eraeyiting during thirdgered of imandhirdsiees intosgidditeyregianctpid third
sl g IR L 0 g O Bl LA £ Eedh g Smere v <

each B¢ hodidfhiel sat 68 ¥ Sonewhewhich pbaer Badibcatepatmbdst@riimds the average per
said second period of tine in said first period of
tone RoiweE aklorages tqianesgiduriag §2id Arst EEEG P WMS: of said third
period of tinme in said first period of time where Z is
at |l east 10. 24. The nethod of claim 23, wherein Zis
19. afTheesshod@:12m 18] vehensin keadi thafd elriaidrof tithe dndrstilesecond period of time
[ transmtting during a fourth period of

conpri sj ng:
overlap, Iﬁet%%f‘f@%f:@‘ﬁﬁlﬂsmgicl uding G tones into the first

I SO htin3€ [eBstPwoorld8@Scdn@dDamt pift digHHR R dt &St JOARILS said set of Y
80% of sai d maxi num average total base station
tonest ransmitter power used by said base station
transmtter to transmt into said first region during
any 1 second period during said first period of tine
20. | Thalhedkat 61hith BRivkhetih 908 ShiA$brRADT tigieardl safBdedord period of time
tones to which power is allocated is allocated at
are disjeasxthczmethqdefgrtﬁwecomnsm@he power allocated to tones
duri sai d.any 1 secon ' . . .
o iR g FREGT LR it gl RBn I IR oBje of said setof Y
tonessaid Gtones is a function of at | east one of a base
station identifier and a sector identifier, and
wherein said at |east one of said Gtones is not one
of ' : ones. 27. The nethod of clai m 26,
21. Mg§§%h§§§fﬁélg§%%d and fourth periods of tine
pevlieesth aplehyt one of said X tones is transmitted at predetermined fixed frequency; and

wherein said at least one of said X tones is transmitted using a frequency having a fixed

frequency offset > O from the lowest frequency tone in said set of N tones.

22, The method of claim 16,
wherein at least one of said X tones is transmitted at a transmission frequency which is

determined as a function of at least one of a base station identifier and a sector identifier.
23.  The method of claim 18, wherein for each repetition of said second period of time in said
first period of time there are at least Z repetitions of said third period of time in said first period

of time where Z is at least 10.

24, The method of claim 23, wherein Z is at least 400.
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repeat during said first period of tinme. 28. A base
station for use in a frequency division nmultiplexed
WE 0orioniosat i ons system the base station, the bBEBEUS2004/034191
-~ station conprising: a transmtter that uses a set of N
tones to comruni cate i nforyggation into a first region,
where N is larger than 10; first control neans coupl ed
t [ tr ] t awtrolling the transmtter
25. ¢ of Plehld Ul Ryl BLoBBRART (", 2% sl ng T r st |
sitgnahistingduainighefoliith perioceefi tome a fairth dignad incheting 6 tofies into the first
_tine being at |least. t ecqnd ong; . and second
regior, gfiterop ihfeahdag éui‘ﬂdeﬁﬁ\%% i‘§5§@ﬂ?9§%@ﬁﬂf gpodgy average total base
statiofy %ﬁsrnghgf { egtﬂl‘é‘e& b R0 bhkRlatibe thah @Rt fo @aHshiGn® said first region
second period of time a second signal including a set
duringfinyXl sevoed peneddwiigsatd fisst periogi of timevis @Hecated o said G tones and each

oSi Live int r less than 5. e I : 9
one oS B AT 5 5t bR s ARG BL ok B0 B e pover
alloca@éﬂ’&%rtoﬂé%@lﬁﬁﬁgsﬁéiaﬁ¥_@@é@bn&tp@_ﬁb@.n transmtter to

transmt into the first region during any 1 second

period during said first period of tine is allocated

t g, sai d set. of. ones and where each one of said X
26. t ﬁ%énéhPQ%%9§HH§%%er is allocated is at least 20 tines

t ReeRe tHedRRUBES ciLiTicayEone@E sfidWietonad isadahettbnt af at trastsone of a
durir]gea_ny one second tjnme pgriod in said first tine

base sitionddentigr ancha s¢shddentifiel.#8dof cl ai m 28, wherei n sai d
S i fon lofBai & 1WhbUrd tRhid skt 65K t@iRE] 0od
o?ﬁ%&?%?zﬁéﬁﬁl@\&}\ﬁg}%ﬁﬁ%@%ﬁ& tlones s a squset of said
N tones. 30. The base station of claim?29, further

conpri si ng: . st.or ser. data including.at |east .one of..
27, S IR ancthathr T Frarierein i fesopd b FaerpdE3! g Befoaicaty
repeawﬂﬁ{ isﬁidsﬁjsfj}?éﬂcfd%ftﬁl%]”m means controls said

transmtter to transmt user data on at | east one tone

during said first period of tine and to transmt user

data on l.urality_of Y tanes which.ar .
8. o BefudaBest Sxitk Rhushel ol BoRip Bl Bt Gl sstem the
base satlddN8S b étiorS@mbri@eend period of time. 31. The

base station of claim 29, wherein said control neans

alaltspsmistor that vsasiieret ooDcteres fheonpipicate iBfoERAHNIgRHHE region,

ed, dur.in i d second period of tinme to the Y tones
Whefegﬁrl% }?ﬁgeggil% Iz)gcond time period.

first control means coupled to said transmitter, for controlling the transmitter to transmit
over a first period of time using first signals into the first region, said first period of time being
at least two seconds long; and

second control means coupled to said transmitter for controlling the transmitter to
transmit during a second period of time a second signal including a set of X tones into said first
region, where X is a positive integer less than 5, and where less than 80% of a maximum
average total base station transmission power used by said base station transmitter to transmit
into the first region during any 1 second period during said first period of time is allocated to
said set of X tones and where each one of said X tones to which power is allocated is at least 20
times the per tone maximum average power allocated to tones during any one second time

period in said first time period.

29. The base station of claim 28,
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32. The base station of claim31, where said contro

nmeans al l ocates nore than 50% of the total transmtter
w@owe/4393®d during said second period of tinme POT/URMON034191
w -l 0Nes dur.i-ng sai d second tine period. 33. The base

station of claim 32, wherg)Y is greater than 50. 34. A

nmet hod of operating a base station transmtter in a

C ication by 1 he . 1.Sing; ime-

AR 0 soE g T oo i i o o imes an

Swhéain dalicX uslies & @asyblsetrcflshidyN ofned si gnal tones, where

Mis larger than 10, each signal tone corresponding to

a different frequency, said first period of tinme being
30. 2fnd ﬁe@é%ta{ig\@f)fsaﬁﬁpgi_fhﬁﬂ&coﬁfi‘)ﬁgi ignal including a

beacon signal transmtted on at l['east one tone and a _

ustered dia¢ralasd igolatlingrag tesst dneed vhice paxtdnddmags dafa éabejcommunicated;
beacon signal on tones which are not used to transmt
sai d beacon signal, said user data having been
t HR0SH Ll EhrsPYont@dl thebhd SdntiblsRaRIM-dnsRiittomitd frafdnii€ usdnaata on at least
20% of the maxi mum average total base station ,
one tohe dwing sed first peivstofieeiansitodensmis aser detaen alurality of Y tones which

transmt to tr mit siganal s ] A f.r r.eqi :
ace a sy A 197 R0 Gt By BB e Trcie i sy borg s said second
periodR§ifin®dl of time.35. The method of claim 34, wherein at

| east N tinmes the average per signal tone energy of

said transmitted signal is transnmtted on each of the

t opes. : ' : r ' [ the
1. PR kR oF hE 29 Bl Ao PR DL e i gPREr i than 20% of
total t@smitiee powéedd dfiring siidseddnd pérandeofiting to thadft tones during said second
, t he average per signal tone energy of said transmtted
tlmeP@l’l@@ral is transmtted on each of the tones in the

signal used to transmt said beacon signal, where Nis

a positive value greater than 20. 37. The nmethod of
32. ciTht base4tatiohef elaim &fl, Whers saiN contmelsneane aloeatesqaoygdhan 50% of the

signal tone ener of .said transmtted. si i . .
tota t}dindier PG GAC AGne id pirand BRAR MHER P lonb S duipg spid second
time gefid@SmM t sai d beacon signal, where Nis a positive

val ue greater than 99. 38. The nethod of claim 37,

wherein at least Ntinmes the average per signal tone

ener of  sai ransnm tfe [ | ansmtted on
33. egqgﬁ%%sfe Sﬁjilé’ntogﬁ%@n:%%’ Yvh%rei %r%&q%rstg%l %% transnit said
beacon signal, where Nis a positive value greater
than 150. 39. The nmethod of claim 35, further
34.  conpeihoil fopaisingy base statiel FERUYIISE N2 qHBUTIFALOR gystem, the method
t.r.ansmtted beacon signal to convey infornation
compiilifcating at | east one of a cell identifier, a sector

i ghandrhittirgy a €pthl én & Sirstiperiod ditivihe fsaiksignal including a plurality of M

and

signal tones, where M is larger than 10, each signal tone corresponding to a different frequency,
said first period of time being at least two seconds long, said signal including a beacon signal
transmitted on at least one tone and a user data signal transmitted in parallel with said beacon
signal on tones which are not used to transmit said beacon signal, said user data having been
transmitted by said first transmitter with more than 20% of the maximum average total base
station transmission power used by said base station transmitter to transmit signals into a first

region during any 1 second period of time during said first period of time.
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40. The nethod of claim 39, wherein said beacon signa
is transmtted into a frequency band used by a base
W@ t@bioed39 ocat ed adj acent a cell in which sai dP@EEE2004/034191

.+~ ~Stati-on transmtter is |located which is not used by

said base station transmyper to transmt user data. 4
1. The nethod of claim40, wherein said step of
t e » : . . .
. AP SUH Gl Rerehihy feebf N3 She Aferfle ey Sema tone crerey of
said tramshitted@migmaltis iragnsaédlobembar tis tgned inohe $igsal usérhio tgansmit said
tones. 42. The nethod of claim4l,_ further conprising:
beacoy gighalmvhetiedd ina ppsiv valup gedlst WAl Speri od of tine,
whi ch includes user data and whi ch does not i nclude
any tones with a per tone transm ssion power that is
36. nibhentettad of claBniBdofvhedein aticassNitisndsdhe peege pst sigaglfone energy of

i o St PSS P B B Sl wansit sid
beacoh ERASIMWVERIN iSa fositBel valuel fradierthid 20. of a base station.

44" The nmet hod of cl aim 43, wherein said base station
transmitter is a sector transmtter corresponding to a

singl e one of .a .pluralit f ' [
37 pybgmueiy P ShEel o s BT B RO Rlencrey of
said trah @SN kiokl it GhndiSieted Bn dachasfibionsd inche sigailaned tdweansmit said
transmtter conprising: a transmitter for transmtting
beacon signall, $/hieredN dtid PRFINS Yalys sreaiegi®an 93ach t one
corresponding to a different frequency; and
transmtter control neans for controlling the
38. t Mhssusthiddest damtI7andeiein at ledsgNaiméstha aviragy gersigapbione energy of

R LR AL s o i
beacoé g{%%?fé ?Jhrefeslﬁ‘w&i Oty Rucdb b Ai6F @4 150 equency, said

neans causi ng user data to be transmtted on
signal tones with nore than 20% of the base stations

transmtter's. j ossi bl.e transm ssi on power for
39. aT 9ﬁli‘félpoqe‘i’frfia1g’gﬁ g‘g{[}ﬁgf‘ﬂaplﬁlg%‘ed on tones used to
c ﬁﬁﬁlﬁg MERLRuHOEHT Hdhdin Sid Gafsndfied békesP sighalltt dbi@ ydnformation
beacon signhal transmtted on at |east one tone on_
indicating@hleasteme dh e sell identifier; p serier identifier aad a coaige Klentfigial
being transmtted with nore than 20 tinmes the
transm ssion power of any of the signal tones used to
40. e sEthodIsRIlaidEdR whifein A€ bbase sipnal is orandmiated titd tadrequency band
of claim45, wherein said transmtter control means .
used leombass|statioaileratadadiasentiaeselliip whigssd base slagop ggpypitter is located
. .signal | e - - j@aeent
whictpJE et R SR PARRuaGe MR SRR,
used by said transmtter to transmt user data.

41.  The method of claim 40, wherein said step of transmitting a signal in a first period of
time includes transmitting user data on at least 100 tones and transmitting said beacon signal on

less than 3 tones.

42. The method of claim 41, further comprising:
transmitting a signal in a second period of time, which includes user data and which does
not include any tones with a per tone transmission power that is more than 1/10th of the

transmission power of each tone used to transmit said beacon signal.
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47. The base station of claim28, wherein said first
region is a sector of a cell; and wherein said
W@ ormaedosat i ons systemis an orthogonal frequePCl/US2004/034191
« « -di-vision nul-tipl exed system and wherein said second
period of time is a periaqgszof tine used to transmt an
orthogonal frequency division multiplexed synbol. 48.
43. e ﬁ%ﬁ?d%tf Al 93400 n SR f@dgﬁse M&‘ r?iréhsﬁhttéﬁ@%tse&&ecr@fsnutter of a
sai ores 4t ansm t requency chis
base stdedier m ned as a function of at Ieast one of a base
station identifier and a sector identifier.49. The
base station of claim28, further conprising: control
44, rfﬁl?éqlgleﬂchgﬁ of [r'l%ﬁﬁ o1 hAGinduid HaSe Ratibh frohsp@ftéi0d aQEctbi ti@nstnitter
third signal 1nto said first region, aid third signal
correspidingniol aih glg osabbia plecaitydofsiagher frequanaies Ured § 4 sgetar of a base
including a set of Y tones, where Y < N, each tone in
statiols ai d third set of Y tones to which power is allocated
at nost 8 tines the average per tone power allocated
to tones during said first period of tinme. 50. The,
45.  bAdessstati¢romansmidg¢rdprwsegn afcgmh@ica&leﬁﬁ}’ﬁt%mn@e t@pHpftey comprising:

i %?r?lﬁsnélﬁal}éﬂ %Qﬁ{r%ltctingnsggrg rllé,‘@g Hglﬂﬁﬂleﬁgﬁe%s g%cg ftoﬁe' JB‘Fre@pondmg

to a diffefent fA6queAtGngai d second S|gnal sai d th|rd S|gna
including a set of Y tones, ere Y < N, each.tone

stpnsmikerepniel megnsyor eangelling the rapsmyfickio t?@s%?tlaoséfﬁ‘cal:ﬂl a single
symbc*ﬂraﬁ%ﬁfsmg Héﬁ%ntoﬁ Qs d1ﬂ¥ @ rp?l.grﬁhtgq{f st ﬁﬁtoﬁé’é"fﬁﬁt &b klﬁﬁﬁfnﬁgd in parallel,

sai riod of time, said th
each sip@b) ©de Oérrwpﬁﬁdlhgvo o glffek‘ﬂ&lt ﬁaqmemtw sid otz n@an&jcaslemg ruger data to
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irst perio time where Z is at
commhemsﬂe uké€r. dabd, saﬂim%nlahds) wrhdingre egfacen signalgmnsmjiedenpt jeast one
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20 tnr%@ bl (FRRTHRI A dvRA Sf SiSéfane klgnﬂﬂoﬁshﬁ@(gm&insfrﬁtamaﬁdmy
rvision multiplexed system and wherein said beacon

signal is transmtted during a second period of tine

46. fa &Eg ws%‘résfel}tlg)a%%bgw ﬁgopaa{ﬁ‘?ﬁﬁ %e?%ntsﬁﬂﬁra'gﬁnﬂe"r Gbﬁrcﬁ%&ns controls

gai d second perio time being

said tr@ndBiktePH tBdnsinlitdRi dtseRchd Ggidl ans fﬂeﬁu@by bandrogpdibylan adjacent

frequency division nultlglexed iy
transmitter to transmit user data and which is not used by sa1d transmitter to transmit user data.

47. The base station of claim 28,

wherein said first region is a sector of a cell; and

wherein said communications system is an orthogonal frequency division multiplexed
system and wherein said second period of time is a period of time used to transmit an orthogonal

frequency division multiplexed symbol.

48. The base station of claim 28, wherein at least one of said X tones is transmitted at a
frequency which is determined as a function of at least one of a base station identifier and a

sector identifier.
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53. The nethod of claim 34, wherein at |east one tone
of the beacon signal is transmtted at a frequency
woRi06/043939 det ermi ned as a function of at | eastPCHESWD4/634191
+ w-pase station-i-dentifier and a sector identifier. 54.
The nmet hod of claim52, whgerein said nmethod further
conprises: transmtting during a third period of tine

|rd na glon said third
40, SAONSE SBHORRE ol 26 Ykl cbpished. o0 S2 L 4l g .
Stgifdl mehs fod trﬁ@rﬁttﬁ%tdlmhg\d th1mhp&10dmbfdnae a/thciM sigized fnto said first
tone in said third set  of Q [ powe
rogiona gl Hanelmohstucina sitbico ML B e e B i st of ¥
thifdset 8t ¢ tBhé Sb veeH flv@fis bl ddted at most 8
Kmesgﬁw \ﬁ %ﬁhé&%ﬁﬁg%ﬂfﬁ@ﬁa erefn sai d §§¥hod
times fhgrvérage parpné peser mbwtsdmotton%giums ispigd firstpeiriod o &picod
of time a third signal into said first region, said
third signal not including said second signal, said

50. t’ﬁ‘h{ﬂas%'sﬂiﬁ%h of Bﬁhﬂ@%nﬁrtﬁeﬁc%hpi’fsm\é tones, where Y < M
each tone in said set of Y tones to which powe

i sorgitoll oeaneibr aj_ansmgtnngadmjng@sthtrd, @G@Qﬁb@fatg@e Igélpqu gg@al 1nto said first
region, Fu\[@fnr@ gigaglt o égo%lgé%d g rd ig‘rlg“% gévagdn fzh'nr Sstégrﬁ?fﬂcﬁféhlfg asetof Y

tones, PHefd Y‘HNa&lcﬁ%ﬂ: 1%%@@&61@ &[tlo@ﬂ’ t@fled tlolWl‘uch!\:b@WﬁI im aflarated at most 8
"each repet ition of said second riod of tine i

times fheragprag@ péigane pow i AlopHed B tapes GRring Al st E’f‘é‘&étqr%ﬂn%fn gaid third
penmf %ﬁas}ngé %glsgﬁg'tdﬁfjaugﬁ ab %zgg %gné ?Eﬁocf bf iheperi od of

e method of claim
5@hawhﬁk@e&ﬂh&panmmaﬁ$md4a&mdiﬁnodbéuhasas&ﬂéﬁﬂqnngdofuﬁwthme
claim 45, wherein said base station gnsni tfr s at loast

are at {qagfvé FAPEE OIS Saldfthlrfépeli“é’g?f&ﬂn% st Pt of faps hersZ i
time, the first region being a sector of a cell; and

10. . . , : .
wherei n sai d conmuni cati ons systemis an orthogonal
frequency division nultiplexed systemand wherein said

beacon si gnal transmtied. durin second period of
51t The bajersia %Wné]él Bmfﬁi si”g]ﬁrg?’i H;agﬁeaﬁg%@. sai d second

period of tinme being a period of time used to transmt

an orthogonal frequency division nmultiplexed synbol.

52. 58he Tiethdvasfelamaid4,on of clai m 45, wherein at |east one
of the ton i ncl uded i n signal is
t PR fatlgg‘rsétre%o? }S@qﬁgﬁgop%@g%ﬁ?s deternmined as a
f yieldi®thi@toRnuneAgbnoeietenf is an baieg@iabirequenc gl dividifn mwltiplexed

and a sector identifier. 59. The base station o(I ts:l aim
systers 2nd fuletelire s2id bpgeon signgt is transmitted during a second period of time and

wherein said second period of time is within said first period of time, said second period of time

being a period of time used to transmit an orthogonal frequency division multiplexed symbol.

53.  The method of claim 34, wherein at least one tone of the beacon signal is transmitted at a
frequency which is determined as a function of at least one of a base station identifier and a

sector identifier.

54.  The method of claim 52, wherein said method further comprises:
transmitting during a third period of time a third signal into said first region, said third

signal not including said second signal, said third signal including a set of Y tones, where Y <
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control neans for transmtting during a third period
of time athird signal into said first region, said
wo bios@d43B8gnal not including said second si gnal PCHEBZN04/034191
s « d:0ird-si gnal-i-ncluding a set of Y tones, where Y < N
where N is the set of tongg.used by the base station
transmtter for downlink signaling, each tone in said

M, ea!:ﬁ]{ogqg ét? fatid lird, SﬁE 8¢ 0deR (MR VLS dll%c?tls{i ?Ffﬂ)&dB t?ﬁles the average

e average per tone power ocated t
per toh®peserdiliotated sajotled duriig spielrfirstcpenifodtof fme60. The bas e
station of claim57, further conprising: control neans
for transmtting during a third period of time a third

35. , Ao P fﬂgtﬁd&t& SRS Wh%felﬂ 44 ﬁl@thoa%ﬁhérfébﬁ@n%g nal not

ng sai d seéond signal, said third signal
| Itlahsmijttng; durm(gta tbifrd ‘pemxhefst;mwa dried SYgrml Nltomérfgsq\neglgn said third

, nes ed b base statdon tra e

signal 5 RGNS ST SORAFiEne; b SR PR 1 BFY oS ihere ¥ <

M, eaéh {RABES i@ thiddl &hoPYVt@ﬁes|t§ whldhgsoateg & Alochied it Mokt émi‘1$1es the average
the average per tone power allocated to tones during

per togapewéi allotatpe ta oteodurtrigriaid i ppriodiof dinjse paid dhist P@riq%)f time
e sanme dur second period of
havmg%a%gr@r%g&a&s dss g&’“%g’cﬁ%?ég{é tion of IOsai d second
P&fHeRin fr ch®p btﬁluéhad)ﬂjsafd sfesdjncmﬂﬂodd)f oifnet 1nmmdtﬁrstrp£md@f time there
at | east Zrepetltlons of said third period off rk
are atdegistiZ renetitionredf saifl hird ppried ghiépe 11531 159@ peraockef tige %ﬁfﬁ is at least
10. The base station of claim60 where Z is at |east 400.

56. The method of claim 55, where Z is at least 400.

57. The base station of claim 45,

wherein said base station transmitter transmits into a first region during a first period of
time, the first region being a sector of a cell; and

wherein said communications system is an orthogonal frequency division multiplexed
system and wherein said beacon signal is transmitted during a second period of time within said
first period of time, said second period of time being a period of time used to transmit an

orthogonal frequency division multiplexed symbol.

58. The base station of claim 45, wherein at least one of the tones included in the beacon
signal is transmitted at a frequency which is determined as a function of at least one of a base

station identifier and a sector identifier.

59.  The base station of claim 57, further comprising:

control means for transmitting during a third period of time a third signal into said first
region, said third signal not including said second signal, said third signal including a set of Y
tones, where Y < N, where N is the set of tones used by the base station transmitter for downlink
signaling, each tone in said third set of Y tones to which power is allocated at most 8 times the

average per tone power allocated to tones during said first period of time.
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60.  The base station of claim 57, further comprising:

control means for transmitting during a third period of time a third signal into said first
region, said third signal not including said second signal, said third signal including a set of Y
tones, where Y < N, where N is the set of tones used by the base station transmitter for downlink
signaling, each tone in said third set of Y tones to which power is allocated at most 8 times the
average per tone power allocated to tones during said first period of time, said third period of
time having the same duration as said second period of time; and

wherein for each repetition of said second period of time in said first period of time there
are at least Z repetitions of said third period of time in said first period of time where Z is at least
10.

61. The base station of claim 60 where Z is at least 400.



