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MULTI - CARRI ERCOVMUNI CATI ONS METHODS AND APPARATUS

RELATED APPLI CATI ONS The present invention clains the
whewsfliieof U.S. Provisional Patent Applicati oPCBNS2004/034295

60/ 562,901 filed on April 15, 2004. FIELD OF THE

| NVENTI ON The present invention relates to

communi cations systens and, nore particularly, to

L T AN AR Tome o

nore cell configurations. BACKGROUND Depl oynent of
communi cati ons systens can be a very costly process.
RELAYEBD APPLICGATPONSh has becone a very expensive
commodity. Tn addition, systemhardware is relatively
expensive. One approach to deploying a comunications
s
L% Fbdof i SRR R oot o (e abibRn MRt e S
60/562,9@1 fledroh APriltlse26)st em Thus, i ndi vidual cells may be
depl oyed fromthe start of the systemin a
configuration which is intended to fully utilize the
FIELi W INVENeRdsd to ultimately be used by the
-32€enr-i§r—exanpf , Suppose an operator has a
wi deband spectrun1 Traditionally, the operator has two
options to deploy.the comuni.cati ons, sys
¢ Phe B o ie P SOOI L GT P S s 5 Hioge Bageerty. o
metho%lp%‘ﬂ at®s @r suppd rtﬁ‘}%ﬁx& u§eestt @ferRht BVEE ¥f Baldwidfhr@iization using
the very beginning e cost is that all the termnals
one otlrage ceb cbﬁlgbateorlso process the signals in the entire
wi deband channel, thereby increasing the term nal
costs and battery power consunption. In the second
BACRQRAUND: he wi deband spectrumis divided into nultiple
— carrrers. At the beginning, since the nunber of
service subscribers tend to be relatively |low, the
operat or d [ [
¢ PROR Blep o milurh AR SR Cah LBAEGRY PAEIT ARy el
bandwitlBrhak Becongs ¥ vére @kpetishig, coamabditgade additien atybtem Ivadwarerisrelatively
unused. Later as_the nunber of service subsc |go
expenpifer 48 aBDTaAch PIEPIOYIEA COMPIBIFAIIEE SHLEmJs BURTBIPY e viilizing the
same RREb&A P rcaﬂﬁ%f" ﬂe&féﬁlcgé’ and D& ®VaheMehdh &h%c?rﬁ ‘%195' 'éiart of the system.
carrier. e procedure nmay repeat until al
Thus, ¢@dividedlsels maybe deplegedfremtthabths of ﬁrh:esyﬁimblnelmooﬁguﬂatlgn which is
appr gachi he fjrst carrier is fhe,onl
intendgf e el e the v e T eIy be sied S e
interference in the first carrier (thus limting

sector throughput), while the other carriers are
c Fopérensils; sipase an operator has a wideband spectrum. Traditionally, the operator

has two options to deploy the communications systems. In the first option, the operator uses the
entire wideband spectrum, e.g., in every sector of every cell, from the very beginning. The cost
is that all the terminals have to be able to process the signals in the entire wideband channel,
thereby increasing the terminal costs and battery power consumption. In the second option, the
wideband spectrum is divided into multiple carriers. At the beginning, since the number of
service subscribers tend to be relatively low, the operator deploys the communications system
only in the first carrier, e.g., in every sector of every cell, from the very beginning, and leaves
the other carriers unused. Later as the number of service subscribers increases and the first
carrier becomes crowded, the operator then deploys the system in the second carrier. The

procedure may repeat until all the carriers are utilized eventually. The problem of this approach
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Unfortunately, at the start of a system depl oynent,
t he nunber of service subscribers tends to be
WO edoatiossed y | ow. This can result in bandw dt h RPCITE82004/034295
~~~~~ utilization. Changes in the nunber of carriers and/or
carrier frequencies in a cell over tine can create
pr obI ens for older WIs which were not intended to
. o) n calr
is that fl,llrsPcarH%c ist %]quygnég ‘E&H%Y Ss%td t%e%ec‘r%\q/ﬂ{ lse§%$igﬁﬁfl ount of
interfe‘?@ﬁzb ﬂeﬂletfﬁsttt&ﬁ‘ldr ({30015 lihhtnﬁg’ sgtoe neyustepud), while the <$ther carriers are
intended for a systemstarting with the initial
complelepl 16§Fmsnt This has, in many cases, nade the initial
depl oynent of mﬁreless connunications syst ens
rel atively expensive and often inefficient in terns of
| Unfdranatehyn divdhe startuifial syztatmi deployxfent, mhmnurylpﬂmf efrvice subscribers
Wi rel ess nmupj cati ons. s re
tends EXATEFESHY ol B ErAH U OBE R A AP oS hges in the
numbér%f%ﬁf%r%dﬁﬁ%‘&ﬁie@?&@uéﬂdé@ iMh E@lﬂ 856t tRPANrEA¢ bfbEems for older
systens regards of particul ar comuni cati ohs
WTs wiith ocrenylinyeddto Ophetesqmthe mwml@@dﬁm% fregeansies.
Accoré%ygiyglgsgng@edé:% oryeﬁ‘%?l];szgﬁgi:g% ﬁ%n V%Cl% ilﬁ%éc’ d%c cﬁeﬁietf) %tse file full frequency band
which iPifédded f&‘%{@%ﬁhﬁﬁﬁﬂtlﬁg swith(tB& Guﬁ’ﬂldepmymeﬁﬁgﬁuﬁ 49, in thany cases,
Proaki s provides the | owi ng definition of spread
made @penmuahdnpicpsglm of st}@sse@mn@p@@etrrmswt@m&reéatu\@@de?m?pswe and often

ans formation are
mefflc&?rgtu? %’EHF‘ %g@ﬁa@%aﬁ% 1%1[ at?lgég ﬂé‘?. stic that their
bandwi dth Wis rruch greater than the information rate
Rin bits/s. That I's, the bandw dth expan on fact or
BY2UEY 1Bes of VEisrleB SOBPREGAIANS FYFHARS 1S Phtsite gPeRiogment and
bancfiffoh dufizaof pRLRRTUL £74q Sl B viflfers cppumpications
systeni regarde of thietpartionlat ootdatunémationssmethod kmpbayerimibeastystom.
channel , where each block is the mninmmunit of
channel coding. In the case where no channel coding is

g?g{:ngfcﬂ%gmn?@aﬁﬁné SRRk Qe §pceAmREa@NGhiles®Er Fstems, e.g.,

rect sequence code d|V|S|on mul tiple access

narrow BSadCDmss Hgnal. Iah‘wlgmqwe»mmmmm 503 dfqdettﬂ]epégﬁ 695), I. Proakis

o P S Bl b PG R gt wca o

the tra%m?égibncd?@?ﬁtap @6 dtidn lab At dui BEd B e (ﬂﬁﬁuéﬁiﬂﬁﬁc eat their
chi ps,where the tine duration of a chi

bandve Hidr Weis nuchgraateathasfthe lrﬁpnnateagpf@%mdng(& Thgt IN thq: hendwidth

e 8o BT R ISR 05 RO 0 GEAED s

met hods of transmitting a block of coded bits in an
OFDM system as shown in Figure 1 and Figure 2. Fi % rle)
11n & comgaigaiion LOGTRI the tnifwanam@ﬁ it Araserally ragsepsted @5 blocks of
S, ti h S nfni
codedvb ts to g?m%} e%%réd&lqg% %Lmﬁfﬁbﬁ (9} %hqaﬁgér‘]icwh%%a&?ﬂl bEE Wthe nfnimum
unit of channel coding. In the case where no channel coding is performed, each information bit

can be considered a block.

Direct sequence code division multiple access (DS-CDMA) signal and hopped
orthogonal frequency division multiplexing (OFDM) are two typical spread spectrum signals. In
the DS-CDMA signal, a coded bit of any coded block is transmitted as a sequence of chips,
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domain. The air link resource is represented by a grid

106 including 120 squares, each square representing
wWo@p@stares over one tine interval. Gid 106 shomSI/LS2004/034295

di stinct tones over 12 tine intervals. In the first

method illustrated by Figue 1, the coded bits of a

bl ock are transmtted using the m ni mum nunber of

0 . : :
omer 805 Ry LY} b B, SR D 3 Akl e
longerfteqr £8i€p} theh the bhAdwitiaexpansibt FactiragapadadinigifactehasiNng
uses tones 108, 110 during a first tine segnent 116. A
second bl ock of coded bits 114 represented by 12

SELN; Gt é%%tﬁ&fsto%@kaﬁﬁﬁm M§&§oit Q8 bkOH anl@m Eyslfegn as

a second tine interval 11 In this case, the
showns'n Gingire il snd digwpl chigusdas 1a|dmwlgg daa mlotﬁn@m op Vpglcal axis 102 vs

drawi n 200 tone on vertica X
time o ORGS0 ool eh R PSR Erremrahe SRR EtE B heffency
domaiflf TIRANFRAE Iféﬁoﬂu@e Ish@pﬁe@&l@édﬂﬂﬁé/ gl@ 186 fhclu B0 sd ulaﬂ:k each square
resource is represented b rid 206 including 120

repressrqugr(m@ torca@er SuRItime intefye S@ﬁ 10 slapves T ehistings é‘Pneé qaer 12 time

1ntervazligg éres{ od%%s%a%%g)ysfgg%{% 11%5%' a«%cggﬁstz%ftéaolggél% gransmltted

using theMBini@malber 828nes? BOFigdd2l, tshme3, toR3810824 00 ar24JEed all the
244, 246, 248, 250. In the second nethod jl| ust

time. {Anfifst Bloek obcoder dits d e eppersented P¥ 12 sgpaiss Wit ah%gpir#gme shading uses
tones F@SS R?g d{lﬁﬂgﬁ &5@{1&1&; saégmghtoﬁ% ﬁ] %89& gloke}(tof céRA b1ts 114 represented

epresente ares w I agona I ne shadi ng
by 12 és Witk @sttddPM8ding 169s taknesi 10§, Bl (f duritg & senend tuneintefval 118. In this
228, tones (212, 220) during, a second tinme interval
case, tﬁs@FHMﬁe@aE@mt Spr Spaﬁf?lﬂglgéa]t hird time interval
232, tones (212, 220) during a fourth tinme interval
234, tones (210, 218) during a fifth tinme interval
2BGured ik 4 draesng mlomg)omm wgtlcaal gxig 202 tvs tionej ont horizgntal axis

A second bl ock of 4 re sent
204, Eagteareg it A HRTRA! ERERIAG 10 Cuer L E SR Tyl nk
resourd¥fd RBrelert&Y ﬂﬁ% rill OB idchideiy/ B0 fhbres ! AORSq I(ag@&.prééaﬂﬁng one tone
uring an eighth tinme interval 242, tones

222)
over e rtmnaglnwrmlnﬁnldtz(]@@hows &0 datlnmqnest?&Se%lq 2&% 2141816, 218, 220, 222,

2o, AR B bl BB o 0B 8282, s, 0. 1

the se€r) mEMbH Nistaicwen Figdrd 2, MRe ddile@ bita breXbdhsmitredrisiigr lﬁ)pﬂed tones. A
at any gl ven time instant, only two tones are used
first blawluef epdedt bits 2B aepiatenied bydidesgupties Bithxtiagongkline shadingaises: tones

(208, ég@e E%rg% &%&%ﬁ? er &Q] 262|8Ct%§1§s (I%tl ﬁ%@%g@c@éonklstlme interval 230,
tones @!1%0 p34) Qutingiatthsd Citﬂedntbﬁzaﬁbm ek (2123 0200edurog aafodrth time interval

v i S0 g 5 BB S8 PO B e
t
ey 245 ST AR89 191508 S0 e st

uses: PSS €3 4R RIutiag adetdner gme irenvain240), oineb é’lﬁﬁv\BM)fﬂuamg/ao reighth time
1nte1rvglI 512(e toenre]:ts (2nlu6n8§2r) dunfng a ninth time interval 244, tones (212, 218) during a tenth
time interval 246, tones (210, 226) during an eleventh time interval 248, and tones (214, 222)
during a twelfth time interval 250. In Figure 2, at any given time instant, only two tones are
used. However, for the entire coded block 252, 254, twelve tones are used. In this case, the

OFDM signal is spread spectrum signal.
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carries before arriving at the final system

configuration, would be both desirable and beneficial.
wWEkMAGRY1OF THE | NVENTI ON The present inventi oPCT/BES2004/034295

directed to nmethods and apparatus for deploying a

comuni cations system and_4.0 the vari ous system

confi gur ations achieved at different |evels of

ns‘g}e rdﬁ] gaarl])ogee ﬁl%g s{sféﬁnﬁ ?h%ﬂlld Be %@%I&‘[t et]ﬁdd’ ﬁﬂt dpPfratus for

avi ng
1mplerﬁél{tirtgtaypIQﬁedjddpﬂ@r1ﬁe’m oﬁmecﬁmgmna:hnmmysvdm wimuhﬂmﬁvﬂlheflclal In
different |evels of band til g da
additiqrg ﬁ;ﬁi{ﬁﬁ@l‘@&pp%gfgfﬂ%@b%‘ ¢ap ac ge a of bapdwi agl utilization, even if

constrh&%(fﬁlt %}&Qescsi?ﬁ%h ﬂ SifRrei %&ébuﬂ%@f)f bﬁfdﬂ&ﬂlaﬁm Qiffdrént numbers of

ector cel At t early stage of system

carriegligyibre yaméving at the fmnhbetennéo@gumﬁloa, wold beibiodr desirgble and beneficial.

relatively small. According to the invention, not all

the carriers are used in every sector of a given cel |
SUMMAR® GINTHE INVENRION € s may be used in different
= sectors orf a given cell. In one enbodi nent of

3-carri ers and 3-sector depl oynent, |n any given cell,

arri

a

o 1he piberf Sisafin 5iff a6 Mhstholh Y aP RS 1orep RS
comm@Richi®s syStetSRd tb Fhedvaibug @s&ﬁﬁt@fﬁgufh’t&h@ nelibyed dt ldifferent levels of

same use pattern of the carriers repeats for nultiple
deploym¢iits, where sectors of the sanme or sinmlar

orientation use the sane carrier. Later, as the nunber

of service subscribers increases, additional carriers

Canadesrdadéetedith theapraesiit Diveiition, A Gysieemeals be implemented using cells

havmég g/gxgcgtg Bg é@@lr%gfqgg@ gubrgt}/pe% S&}Pé]d{),rgﬁldt@ é]l(l) ferep a\r, r1|§ Séﬁanglnwgdth
uuhza%%ﬁ%ﬂgg( dﬂtnﬁhﬁaﬁ&% &P%gl n the first sector, the
secon er

carr are used in the second
sector, and the third and first carriers are used in
the third sector. .Then, as the nu r of service.,. .
& Cls eribpainaeny oF Hedmvorep eanidets SPRehatier AGISkE: in pntt-sector
U3AY stadde REVtEHE AEAbymRL e haibet Hescahey ﬁlbl@&lﬂie@ﬁls relatively
cells. %EaF dﬁggchgﬂ% cadgbgnapp l'i ed depending on the
small uaqmodmg( tanthe ahsvemtlon,h@t b1 el canmgs; aegisedingvergsecigsef ggiven cell,

carriers sar
o e SABblSh o el B RESETSbt b ARREh R iment o
3-carfte Pty I8 or depld n&nﬂﬁﬁ aB L eiveREQE aqﬁ’@tadhlrﬁeﬂie astel 1al’ad'1rst sector, a
thus start to adl ddi tional carriers |n|ts secto

sccondiairier tsalsd B deccand sesias, MSEHNIHGREIES &S 1S4 ddmp &fird §f>ct0r Preferably,
needs nd t hys [

e L A o 5 O, PR AL O come

sirmlag@héirl]tﬁﬁ@ adethdlsatle | bzﬁ'narb @Jatsgg?}s $l(fB:1ﬁLﬁnbeirtdﬁ eemmnﬁ%;scubeld increases,
y those carriers may be different n one e

additiphad cpisiest ¢andersided e SaCEY EBISTRFAISCH thop gy HE@@)OVG

embodipy rnk Sf 3¢ %n% Hﬁ%%d_% Q&gor@?wgmgﬂt M@P}J%%ﬁ'celf theX8t and second

RBodr nen e power I's at
carriers are used in the first sector, the second and third carriers are used in the second sector,

and the third and first carriers are used in the third sector. Then, as the number of service

subscribers further increases, all the three carriers are used in each sector.

Note that the above phased deployment scheme can be applied depending on the capacity
needs of the local regions. That is, the use of the carriers may not be necessarily the same across

the entire network. For example, after the early stage deployment, cell A may see large capacity
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By allowing different cells to use different anounts
of bandwi dth, e.g., different nunber of carriers, the
woreihoa®1of the present invention allow a systRoT/US2006034295

depl oyed in a gradual manner. A |arge nunber of cells

with | ow bandw dth utilizadion, e.g., which use a

single carrier and correspondi ng frequency band, can

| o .

needs 34 AER SR sl it o S IRTR DA, WhieRREDRER: scc mpch incrcase
in capa@tt ety ambtha ety \mllhdh@ongma:lrdegkjyﬁ@nt Gforreuraower pr sector Moreover

carriers used in each sector of cel

when gIudG FAECTS A6 PRI AGFLIEE0T Hhe pcquryuﬁgldqy hf’%e ‘iaﬁ%ers may be
dlffer%ﬁtfnro%e RABIIREND Nt ﬁg}\ﬁw@f bieroRdreb YraQS) l?ét{vﬁ&ﬁih%ge ERriers is
conmuni catl ons systemat the tine of initial
fixed ateblmoymetotthe Bardi dichembodimentc terpesyeo ratiorig at lsagdrdB.er
frequencies not used in one or nore cells, e.g. at the
time of initial deploynent, required at the time

' E‘yta'll@{mrféetﬂff@ﬁéﬂ?&lls(ié‘ Asd@ffereftarhelintp bPYArdivA@ho BE different number
sefvices, e.g., inplenented using other conmunications

of carstlantdia nrmhodw.of Fheutreseait/iavension ot tysiogn tyhs daployed in a gradual
mannfio R R RGP RS BB 8 Sy e sineo o

and c@ﬁéébéiﬁﬂng ﬁé@eﬂcﬁbaﬂd’i baﬁ Ve @dpldyedqnicinny. ’DH@é@abﬂ:my to support
exanp uency band to be used by a_system of 6
addltlm@ cgmerse@g bea @ed togem.@veré@pp pyesegtopiziigrells gpd/gr increasing the

n one of the frequency bands
numbero e 3&3’%%3 ﬁjg%ChAﬁ ?ﬂopgﬁ(’eegel I's. The cells can be
|nplenented as S|ngle or nulti-sector cells using one

of the frequency bands i nit i ngr

LLy.. d
o IhmpRTRieh SSUes RYder Resd ey deciE cBlife Regpidth which
may Ma@@nl%enaqfogﬁé&% thE- cgﬁmufnﬁé&ﬁbﬁs sysfnfatQhe fme b @mﬁ@lcdeﬁlo%/ment

I nue to use same frequency band.
Bandwrddf eas,eotafauiding th vatrive frequameies nohesed s et ovmomllb,@ g. at the

difjed to use one .or nore a d|t| naI freguen and
time qEAmAaLAPIGTD TEAHRLeA A L e QUL oD man S8 Uiy R @roviding
other S&P cQé’ 84 iifiplen@nked Mﬂé‘otﬁéﬁ:oﬁﬁhﬁﬂlédﬁoh@ stah@Red, twithdat adversely
si ngl é fr'equency band used throughout the system

affectingj stystainl deplodsneit.equency bands are added, assumi ng each
cell and/or sector continues to support the original
frequency band, the WIs initially deployed will be

alph ScdofRRBE Fith onb fédhere dE Hetih etdion Stmti@idih fmﬁtdricwd for a system may be
sectors whi ch have been upgraded to use multip
u

divideskinta aspluralisyefeliieduenciabandsuber fmagplema FRAURRSLY k@@dé% peuged by a

systel}lislf])‘{a h\@ﬁz ne}Msél n‘%gfi lgn%-gztd c&ria%é {31?&%3{3; & arecqu%ﬁcsy lgéﬂldio% single one of

the fr@%@h@ﬂlﬁﬂldﬁi infafy@eaiRéd init@dsth $6lls0 MThHeaeks cduelve.‘:‘impleﬂnﬂntstb mesingle or
ree sector enbodi nents which are_ particul arl

multigeesergells saion oge et te fegppsyiandniditilive A empnd ifigrgases in individual
sectof%,o t&}g g{:}lglrg% aég%%%ﬂgf‘srpefr LOAHRY Bk SoreRediel d. SEMLI, to 2 or 3. The sectors may

continue to use the same frequency band. To increase capacity further, one or more sectors can
be modified to use one or more additional frequency bands in addition to the first frequency

band.

WT's may be deployed initially with the ability to support the single frequency band used
throughout the system initially. As frequency bands are added, assuming each cell and/or sector

continues to support the original frequency band, the WTs initially deployed will be able to
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frequency band being associated with each of the
different carrier frequencies. So reduce the risk of

w0 niosnéwience and vary the | ocation of the secPOF/US2004/034295
boundaries for the different carriers, in one
particular 3 sector embodigrent, signals transmtted on
different carriers using different power |evels so

o R TR DL B s o
freque%@féﬁ‘ aRRSigBthéf midhen6tel ableToaisa uey gy ﬂé)p’lBYed @vitr ft’m{saencws

be the power over a tine period including the
transm ssion of rmultiple synbols, e.g., 1 second or 2

Sﬁgé)oggesbﬂt%ofﬂgﬁqﬁga hﬂeﬁﬁh%renk E‘a.rglgx% a?@ﬁstsidg&% @fferent transmission

nent
power€l6GAsli iegoine thive sédwﬁﬁn‘tﬁd(bmmﬁm avmldmﬂel pamoulads meeful, mgclt ctor
the three different carrler each.inc F? Iural p¥
suppoth gt RFG 481 S (D158 BT o Rat e OgNiEst§ G Bsre Y DB adpping

frequéﬁ%}r Bgncfﬁeﬁﬁé Qééﬁ?:ﬁtee r\Vlﬁ%@E dr Y BrrRes dal¥ & ft @19;%& So reduce the

e spaci ng between the tones. To
risk of mwrfamme endreiiyl tke looateorogfahasdctor bonndarisk éershe diffesens carriers, in
wher e S |nclude cells d nt .types a
one DHARIR 438 T BRI rBE P et o1 W e pEargiptne Meron
poweﬁl@lzéls E%Hﬁt {h@fs@ngﬁttfaﬁﬁiﬂ&d%ﬁrah? Pusrblay ciriens@ittanSitted at a different
power signals sonetines called beacon

averaga @IvedréeveThEemh gect@mlﬁéhe edllyriBlesavatagy phwenligielanay be the power over a

ame 1SRG e B S G SR ol oy T DGRBS n ome

embo@i&{en@d i1 ich¥ pakichiaferPiBmbRi OBDVE Signdlihgdo uwedniln atich an embodiment,
transmtter |nfornat|on such as cell and/or sector

the threp feequenayrhiads enresprIdars Rk eeditikrenfcarpiers epel Retyde a plurality of
ure i s a.dr
ity e Pt B R DGR r 8] i
intege¥ ﬂﬁﬂﬁ?l@f@f&ie@ﬁpa&hgget\x&b@tlfeeoﬂesl s a drawing illustrating
exenpl ary coded bl ock transmi ssion in an OFDM system
using spread spectrumsignaling. Figure 3 is a draw ng
q° %1ﬂ|fateeff18{)i‘ﬁl'é RS g@rarﬁgh oy Em@ﬁtﬁg&ﬁsd\kllibrg Wcﬁﬂnbﬁdes cells
ar - conmuni cations systemin which
of dlfﬁ&ﬁd ok land sdinhi ust diffestrit muanbessraf |ceme|r$pmf>spamd ecll t}@eamformatlon is

e A S SRLC 5 o CHEHEREH, i
powe él%%ﬂ?g%ﬂy Be Radb P 1h ﬂg% 8¢l o Q%rﬁ‘a’%@h@W[ﬂeﬂ SnPmAP LB @ensthitted at pre-

expansi on an” exenpl ary cel [ ul ar
selected foeguinc s iwathsthe frequrinch andier perdslicitynidi @ng bmggalsed to

comn s B b0l R0 oo B AES

an exenpl ary sectorized cellular communications system

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a drawing illustrating exemplary coded block transmission in an OFDM

' system using non-spread spectrum signaling.

Figure 2 is a drawing illustrating exemplary coded block transmission in an OFDM

system using spread spectrum signaling.
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i mpl emented in accordance with the present invention
and usi ng nethods of the present invention, the
wez@spberey system being well suited for a phasedI/us2004/034295

depl oynent of bandw dth expansion. Figure 6 is an

illustration of an exenpl ar.y base station inplenented

i n accordance with the present invention and using

 FleRRE S 4 PRI R ex b BERE L ibundd @Yo idf pfbnsion ima celulr
commufichsmrlysdmi in veddothd bmodvidilt d3sodigted méthendariienie expanded to an

and using net hods of the present invention. Figure .
increaged lﬁ}ﬁeliaing agxpﬁ% &H1V8¥Saﬁ}ﬁ tf&&ﬁ%ﬁhﬂ)& Sy ﬁP’é‘elnsaé’E?@gni?e‘?“%h the present
invents&@l.! multi-cell cellular systemin which different

carrier frequencies, are used in each sector of a

cell, in accordance with the present invention. Figure

9. g trati . I t 1 .

cElefnghing crgine topf forhpPufis BRtio B RS biaeBgh in an
exempl&R @UIRNEorRuhREH GRS E WhRMHYL8ddd HaRdWitE ik Aaskbaaeatwith an

cafrier frequencies are used to varying extends and at

additienal tarigntin pesmedance withdhe presgnéinygpiigfus sect ors of the
cells of the system in accordance with the present

invention. Figure 10 is an illustration of an
EFRIR Siga dfaness ¢ eemblagesdcrize ictilulaeddmmaenitatiank system
systemillustrating a | evel of deployment in whjch

implepgnied .in; agcprdance pvfjg.a et @é{é]&]’[i% gl Lg;ipgetagqhggs! @l fhe present
i L R R

expankienel s associated with each of the three carriers in
gi ven sector, in accordance with the present
invention. Figure 11 is an illustration of an
o TR o P o of A BRI IAL 0} InPEkRACa RS Rocordance with
the predeneinessidneandiusalgsnéthddsrafelte prasanbatventign.be used to
make carrier selection evaluations, in accordance wth
the present invention. Figure 12 is an illustration of
APRXEIP | Vil /RN YR &h Skerfflbdy WISV eAfinhlihgRerBédtéd B accordance
frequencies (fl f2, f3), each carrier using a distinct
with the pfsevicinvBWiom and Bsing-ethpds efnthe presetdApingioy. wi r el ess
term nal receiving beacon signals, an exenplary table
for associating transm ssion power |evels with
C B Jur B $s arAilidhs 2t oR>eE AR eRéMplas kel ss&0r peradilahulereell @bllelar system
for cal cul ati ng expected signal -to-noise ratjos, in .
in whigh gififerapiccarnigriteqrencigsy asaned inpaeh gt of picglly i@ aggordance with the
reseriltlirl1 Ust.rates an exenpl ary wirel ess comruni cati ons
p syS¥en1|thuding five exenplary cells, each cel
illustrating a different |evel of deploynent.

Figure 9 is an illustration on a exemplary three sector per cell multi-cell cellular system
illustrating phased deployment of increased bandwidth in which different carrier frequencies are
used to varying extends and at different power levels in the various sectors of the cells of the

system, in accordance with the present invention.

Figure 10 is an illustration of an exemplary three per cell sector multi-cell cellular
system illustrating a level of deployment in which three carrier frequencies each with an

equivalent associated bandwidth are used simultaneously in each of the sectors of the cells, with
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Figure 14 is a drawing illustrating exenplary base
station attachnent point transmtter depl oynent
wa@oomsilgren@t i on broadcast signaling. Figure 15 PemUsmes034295
a drawi ng of an exenplary |ook-up table that can be
used by a wireless termnag. to eval uate base station
depl oynent configuration broadcast signals in an
. I \V
dlffef%ggﬂg%ﬁ%% ConfdJa dwi I?g%chgorfglgegﬂ(}:)ge&c'%éf-g rr v&f&fEPAr% accordance
wdﬂnﬁéguﬁﬁnhﬁmmﬁcnudes a draw ng of another exenpl ary
| ook-up table that can be used by a wirel ess term nal
to evaluate base station deployment configuration
ng‘?ﬂ& 7P Es Qﬂﬁka%o'n Iof %H e yqﬁé’thSH'JBPgéd@H GigRRGhAin accordance
e inclu |ng exenpl ary plloynment configuration
with 1he oaeotet whichmady bealsad $o cdaivgy tewiiglessteemitabvinfogmation that may be

used éo%%&%ﬁgrg%&%?ﬂqe%%gﬁggr gg%gﬂ%dt n rcl‘tée(,ﬂ}%:rﬁsoerrllt invention.
corresponding to a different carrier in accordance
W th the present invention.Figure 18 is a draw ng
i [Hignse dAis angillasirasionrpd laexgmplardihtettsectoneel] empleying three carrier

el R0 PR AR R R S L e, o

exempRMERIrEIRsk tefrhi@ll @cdifink Decoilsiptlaligan bransgilagitably fanasdudting
exenpl ary bandwi dth partition including 3 frequency

transTRigpiER PeWehlerelp PEbFBHIATHENE 80 §XQINPIALT CRIDAEISPR p@thtlﬁn table for
calcu@ﬁﬁ%:ﬁ%@&?l gé{abtot H&sé’faﬁﬁﬁgﬁg aacw(g%% tﬁé g&qf %gv_ega?ﬁ

I'ng exe ary signafi
downl i nk signaling, within three sectors of the sane
cell which illustrates sy nchronlzatlon bet ween

s &dgwe 43 iustrates ap gRERIa Ve lesteoptagErRtions SENRIp gppluding five
exem@g{%“%a f1s Zeath | c?ll ghﬁﬁ@ﬂ\ﬁé@dﬂfﬂ&éﬁ? fevet (‘)ﬂﬁgﬁ?ﬁfeﬁ? npl ary

nent ase station sector tr m ssi on power
for different carrlers used within the sane sector of
t sa cell :g ccor dance
5

Tgpeildis @ @qa&gﬁl%ﬂ {1 tglggxamﬁ%ga%é opla?tagweé{t 'pﬂ]élt gﬁnsrmtter

deplo?ﬁﬁﬂ%o%ﬁ%uﬁﬂ’@ﬁ’@fdﬁﬁ@ést Silond) station sector
ransm sSi on power for different carriers used within

the sane sector of the sane cell, in accordance with
nve tlon ure 23 1 [} ] til0
alelfe TR g SaRe v o SRR BE e HRLER o8 by o
wirel¥ds k@t to evaluate base station deployment configuration broadcast signals in an
exemplary embodiment and a table including exemplary deployment configuration broadcast

signal values.

Figure 16 includes a drawing of another exemplary look-up table that can be used by a
wireless terminal to evaluate base station deployment configuration broadcast signals in an
exemplary embodiment and a table including exemplary deployment configuration broadcast
signal values.

Figure 17 is a drawing illustrating an exemplary bandwidth partition including 3 contiguous
frequency bands each corresponding to a different carrier in accordance with the present

invention.
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term nal and used by aWw to eval uate received

depl oynent |evel cell type information. Figure 24,
wokioshowodpri ses the conbi nati on of Fi gures 24BCHN004/034295

24B, illustrates a nethod of operating a wreless

termnal, e.g., nobile node, to select between

carriers based on a received beacon signal and

i . t : ‘ S _
BRI R e AR e DR RoR I ling 3
frequenieg baids caclgcoreesgandisg @ aldifferang caticnin sexedphervitls thetpeesent
) i.mpl emented in accordance with the present invention,
venfi9l-ystrating that the exenplary base stations are
connected by a network, e.g., a backhau
net wor k. DETAI LED DESCRI PTION Cel I s may i ncl ude one or
nbigurs EEisordrawihgaBudtrafng loothemaxietipiry bamiwidthsparétien including 3
single sector cell, i,e. ...t includes a single..sector.
frequegiey s e3¢ COERAAJIYE (oL iEisrent Simigt nogugppa? Witk the present
invenfié/@NSMm tter using a carrier frequency and the
correspondi ng bandw dth, e.g., one or nore tones
surroundi ng the carrier frequency. Cells and/or
sect or s, of | I. d.ce S
PO R e Bl bl 550 Bal GEBFR AR £ A8k sisnating
withinhkel ses®rst o ithe sideScellewigich ilBRhtee syRHAMiZaCioN BN e kédigrs, in
with a base station on a given carrier frequency and
accordpnge Withtthe Prgepat H1V6Y4eTem need to deci de when to nmke a
handoff and transition to a new cell and/or sector. In
sone cases, where conmuni cations systens have been
dE®pjuay 2tis d drewmgdllhsitatiag haegemplaty aubodimbhteoftbas@station sector

service provider may chan or . becone i nadequat e due_ .
transmlw%ew@%rsfeadlgfé@ﬁ QTIPSR HMITPR S2r 8¢c0n of e spggpell, in
: tus for providing a transition
accoréa%EgWﬁ%Eﬁ%@eﬁé&ﬁﬁgﬁrﬁcapaci ty wireless comuni cations
system A phased transition where an entire system
need not. be. upgr .at _once is desirable... 1t is.also..
QB ant s b s Pl 15 SHES up SrSRRAA By oF b Fation sector

transniRE QY PSFle B} Gilffefn® balribiiisB® RakhirOthe 3aBy S4cBP oFitktesame cell, in
changeover, allowi ng a phased depl oynment in which

accordeact with thopresaméintventiery be gradual | y phased in over
time as new conponents becone avail able, as the
service providers custoner base grows, as |ocalized

aFgage LR HWnBudftbh bo ARkxerdasilbyk-ap tbld thaSmaf be stored in a wireless
i ndividual user's data requirenents demand., It is also

termingé 8nd tysddyenWil toisxaluate degsi wwrentoymsat ksxeliorl tapeciaframation.

with existing wireless ternminals in the field,
all ow ng custoners to del ay upgrade until convenient
aFtiues 24 eadedconhprised tHectoaltémntioa of Figures 24A and 24B, illustrates a

method of operating a wireless terminal, e.g., mobile node, to select between carriers based on a
received beacon signal and information about known downlink power transmission level

relationships between carriers in a cell or sector.

Figure 25 is a drawing of an exemplary system, implemented in accordance with the
present invention, illustrating that the exemplary base stations are connected by a network, e.g.,

a backhaul network.
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desirable if the nethods of phased depl oynent did not
introduce large levels of interference at the
waewsane9eel | boundari es and do not needl essly BXPpESIH04/034295
nobile's battery power. It would be advant ageous if
the net hods and apparatusigsed to depl oy and access
this increased bandwi dth, efficiently provide the
DETA. @ws with information to conpare
“—\;,J%h?m ' of interference and/or loading in
different cells/sectors on the carrier frequencies
aé | abl e d/or t o make handof f q_@ql Si based,
6lLs 113y GiFUIR oPB REFREE SRl o SRSt TEHLmASIRSREFPTS i 4 gnele sector
cell, 1.%hﬁ”19ﬁu&é§% s%{},llé §e@tory Sig?ﬁlsaaﬁ‘éjn&%&h@l ratn%tteﬁocfyeﬁs%gﬁ)r transmitter

ndw dth capability everywhere gure 3 isS an
using gamipt ﬁe@iensja alm the depésppnding bakdwidthe e3.,simows name tones surrounding

the cal%)ég Lo grgsﬁlﬁt%?sggd gé)f{érgglgﬁg gggré?%tap@ﬁentered around a

carrlex(f ené’ﬁfsed%@@])eée‘éto‘i@f&élpnded by a cell (cell 1 308,
ell 2 310, cell 3 312), representing a W rel ess

cover age area for the respective base st ation. Each

oGRS PRI gl 120, RBBLERERHE Wi 4 067 3 onp etven

cameﬁﬁ’tﬁ]uSB(@}I £10 hevidyitgbhglchangen ﬁé‘edttb eSS Whﬁh 8Ofhaks a handoff and
graded. Horizontal axis 352 illustrates frequency.

tran31t¥§lnd@l@n§8’4°qlllqndéqf|5%’ct@fs the pre-upgrade system bandw dth
X with the system 300 operating using carrier
frequency f 356, while block 358 illustrates the
phsdomepgsesd e hb@rdwinliticaions 8ystenhehasy bbmrdé;ﬂ@yedp&kawmﬂng)le

f f Y>X.
bandwlui;l:x ﬁhgﬁg% ier tlogtr sgrvrlgq%grggy%égmgmﬁ%%e lp\g@;gc;ﬁ%@eeli@ qq\glv@rr tto increased
demantdgcolsaéﬁgﬁmtﬁoo have to be nodified to operate using
t he new bandwi dth when the bandwidth is increased. The
size of the dot/dash circles (314, 316, 318) in the

cells.(308,,.310, 3 [ the..ela ive. .
* P in v S0Pt And ol Toe povidie Ehedion tapieher
bandw!icﬁﬁ @@gic }f%ﬁe@ésk comiiugitatidnd J'}'@teﬁﬁ mspﬁa@éd eatiGekhert 30 %nure
he exanple of "Figure 3. One problemwth

systemy mﬁeﬂ ngppe uagmdetdcat gdepd §yesirabld. slt isadso @@uhblefchatt Iaéleggtﬂné 9F more
rnethoﬁsoge[J nPl%e{Hea r\}%héc rilflv%ll tngg fo%%gysst'{:ﬂ%t I P]an egxéegegli lernr%a phased
deploylahdnk &1 QﬁichGJ@ﬂBﬁB’kﬁﬂﬁIﬁ)nﬁﬁy nb@ Ue%@é’d{laﬂy phytliRbl& tfre as new

changeover at different points in tine. Such a |arge
compoggR{s deetinnhgeaihible, asee sarvise PEOVAes? ciptemer hase oM alogaiiped areas

| r

requird R ASAINERLE hnd O B! G375 iE Mo mand. 1 is also
desiratile thut phbssd idaployaerits be b@ckWarcﬂl ugpabjeewith existingvviriess ﬂ'ehﬁmals in the

net wor k. Chang)gqgi?wl reless termnals fromusin

a
field, allomingFusipRess P adeditl goveaisnt padder nesdeds %hxy%ld also be
r
des1ral?“1§ \%%ﬁg gfcgfcgi'rs] ?)F Pfé\éés%? d%ﬁcﬁggg did h&qnfrﬁ&ﬁg %}% Qﬁgg)f E@Xrlfert]rence at
the sectdréceRbosaddriesandtio mhméﬂlﬂess}y expeemi mdblleadxattenycpmwes utthwauld be

advantgg%)[rﬁg?fg%g peglq :aéég pa(regcﬁs usvgdrtg dg gy tz:u(le erlrc]:crés?s th}s Inlreased bandwidth,

efficiently provide the wireless terminals with information to compare potential levels of
interference and/or loading in different cells/sectors on the carrier frequencies available, and/or

to make handoff decisions based upon interference, loading, and/or need.
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bandwi dth may result in larger battery power
consunption for a given user. In many cases, the

W@ p®sil699c6 user may not need to be given a hi ghP@EHUS2004/034295
and therefore, it is inefficient to burn battery power
with a | arge BWoperation,jjwhen the original smaller
bandw dt h operation would have satisfied the user's

o] ' .
5 s A S Buf U R SRR b
capab#it$ Eeéflywhéﬂ& @1@&6 ges arUéXaJran@df S‘u’cB qmpmynieﬁn Gigure 3 shows an
capability system at fi in sonme areas, ther

exemplaly s EHeugmEdse B0 @%s)&sﬁ iﬂ% PRy 30AeBS3 306. Each
s 8H1A0T 4RI ind VL LUECHD LG 793 o351

repres&dnlmg 4 of@lesc oserage ared fioatterrespectie hase puaaumt Bachl bass ptation 302, 304,
d wreless term wer i s needl
306 ORISR HIRR DB e BBGIAER LIV T P ER e askRogof the system
band\illﬁﬁpchtaﬁge SYHE PR 300 Reedicd e PlopyoRal aﬁ&@?fzellﬁ@trates frequency.
ditional carrier frequency with the sane bandw dth
Blocki §4aﬂu|&tmt¢sdh¢ s~ @gradeeysymtt@ndwm Xnwishl 8. syFieguid OPeraélng using
4 o des be this roach.., .
currcfgipient’ gtk deekant b G Bl i et BRCRGE Y wim e
systerﬁ@@@ opératih@Asing 64dier #8thendPR) 360EaGBrIBSE. SWRéle@Neldigals, e.g.,
4, 406) 1s surrounded by a cell (408, 410, 412),
mobﬂpe prhdehemey mpva thionghaus thesystemaad have s bomogiied to operate using the
re ti a i 0 S€.S | . ,
new UL kG BRI RAL Rlporb2bl, TRl b B e G aa. 316,319

in thefceD$1(308,1310, Be2diaticeds tHenelatine trhlﬁ,nhw@ﬂpbvdélrlbf Ith@ﬂéﬁBequency in
carrier _frequency f 416 with a bandw dth X 418

its resppetivesplly ‘M@Chéﬁ P gamp Fes cael eslS0p 420, 311% )An ﬂaﬁz@rsamnlp pidsure 3.
One p?%l!arﬁ V&lﬁlof%ls L%Qoacﬁ ]t@%leplh};}gélﬁ A Gt éa?ﬁ of fle ﬁsé/kt\éﬁj CerPonents including

ransm ssi on carrier freque
the base st and veiedless toimiindls needt thde swodkfiddat thmd’mnged)\}er (i#@8 Different

410, 412) in th I t f Fi
Compp]}féltqql@éﬂ%%lfqag& Q? a‘Zazl(]glnﬁ ar %/I@né%gggnﬁtégéfer%gt g(lgg% rﬁ]g time. %?mh a large
scale gﬂngé(?Je1 Fﬂgg {bcé/ d1§1%ﬁ&31§1nV‘§eMC@‘arﬁVMe>Snégr§ﬁenfeﬁPfo? %%S/%reless

y in

e shown 1 n | egend 430, that does not
terminal @sdrae.¢. hehd masztnec@tor upgradeior Bwoebegpmew wirtlss mrmin@ls in order to

freuenc apge dlneahoft
continugropEra e G ATHPIbrCEREVE, SraR: ERBBH Ay bjSe agpier with a
first sf‘z'é]frehﬁﬂ{cgsb%ﬁﬂ $o 88169 a fedRd chirRHwithR! 18/58$iAS ifRIqucy band may
system 401. In sysiem 451, each of the base stations

mvol‘(ezlsjgmflcamaahangwef 3., haeqb\wg@hargeamrtb\éuﬁff segtipm gbthe T irengiver. In
2,.404, 4 i.ch su rts oth rrier
st St RSP nESp 4 e SRS iRt b iopgraisugn gareer

bandWid@Bmad #dult 4a B} cer Dager§ipd®epé rfsﬁ\l‘il der fot dnl e CInfrﬁil th
- (434, aﬁseutms geurn tﬁngeﬁ so 8 410&5%?12) " Hecases, the

specifiqaies maersnot needrte bggivea athiglh@m @9@1 drergfoteeit infeffigient to burn battery

pove s PSR oL S GRS MRl o

sat1sf1'€tl£ﬂlw Wefls nebde. Theldaition asta @NEc8 provider pantionsffrdnhe capability based on
carrier frequency f2 in each_r esgrect ive cell

(408
a firstarizedhand tag sypigincwitie g 1sgertidized equsncy brrd @@a?lb%system at first
or in sfng? a%rléagﬁg hetSmEF bV &b budiGiftirs Yo EHUWrY R ) the RdtRfal capability,

and thus in such a mass changeover deployment as previously described additional cost in

infrastructure is prematurely spent and wireless terminal battery power is needlessly wasted.
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transm ssion power of the carrier frequency f in each
respective cell (408, 410, 412) as indicated by
wa@eoshem®iq 420, 422, 424) overlaying circles (4Bdr/UdR864/034295

438). Such a depl oynent strategy has the di sadvant age

that there will be a lot gb-interference especially in

the boundary areas (440, 442, 444), e.g., overlapping

a

CASRPCEORA S et B SATENHA S dploymen
wheredatadditiaha ceapalficgnencyreitiethe tshat bmaivy/ldm ig tadtﬂed:tarthd: gntire system

when peied Kgtref enaiur-Bpapansedlo ghscaipe die ap@@sei it 4 shows an
exemﬁé&@@?ﬁéﬁdwlmlﬁﬁné ﬁ[re@}ﬁ@s% sfatiom %ﬂ@@ RS 806) FHdch "l‘)a@'gté’tlon (402,

oweif data rates will be sup . Thi's ‘approach 1s
404, 4Bé)j13fsu1a;mugled| batlaicel} (408, 9a9 \,41@ rppmgpaug awgrelm cave1age area for the

respec? 150 éﬁs%les ?‘dgthlaé%%g 108;@?1% ?g& Oggl rgr{))eglﬁﬁeg ¥t us1ng carrger frequency

f1 416l angmsmI eﬁé dortedagerig megaﬂdumtlﬂﬁcﬁé@@.ﬁﬁér ﬂr&%(@ﬁéy A%16 with a
and usi n% apparatus_and net hods of the presen

bandwigtheh#1% L he ;s}zs@f ¢thegdqtigd [ling eclgs (205 423, @4))1111 the cells (408, 410, 412),
1nd10a{EH ltﬁé reﬁlﬁ% %ns‘fﬁlsélgn F)gxggr ot‘?ﬁe carﬁgrat)reqélgﬁégfrl qrg 1t5 5%sgectlve cell, which

€SS coverage ar

is the Qnﬁ ﬂoﬁ lath;S)l (4(3283310! 4128 in BS eierﬁﬁﬁry Bbteth HAL)f Figoek keach
cell (502, 504, 506) including three sectors (sector
A, sector B, sector C. Cell 1 502 includes sector A

5 6 My oG 4 :
PAS hefeel Bio 2 mBddiilila droithBoartils frochenbitn, 426 with a BW X
428, repeédent@d Y G dot/dhshdées sheeman 16@65(2630 sleat tdoes 1B)t5218r1a1amd first carrier f;

|
BW sceig tggﬁl(qcmsst o#ﬁ&%@% gsﬁf’gﬁfr Sﬁ;ﬁ\&%ﬁgp Sadhi o {6 RetlsT408, 410,
412) of m%ﬁﬁt]ﬁw%ldi‘y @ﬁ%m ned ?ei)res%n@ suc}% H%&f%mjf)‘i’érﬁerﬁatlon of
wireless link'to lary W in

systens 4@l dn spstem4tSdf eas:bldf thl.e @@Q stah@lso(é%l 43011 ,t4@6B®p|re®®3 asnadified

e 2B RES 4 5,  B9cFRE lse ETEl ccho

the cell(488 41 05982)vVTRe ¥iké 6f @8 Hlol/idk Jink 2Bdles &39) 436, 438) in the cells (408,
respectively. Exenplary Ws (540, 542) in sector C 518

410, 462), vwliqates tispelasive t@n&rplswnpgwasaflthggzgn@t freqiieney &sig its respective

R g e T M
transnisk@nvpoaveniof eHeeasridrifftgercy4pin &éH}espé@ﬁiﬁ%ﬂl(m W10, 412) as

. .. Exenplary W's S548 550) in. sector B 522 of cell 2 504
indicatgd by dor fireef qitlesdd 95180, 448) ingquivalens of perely e(%lmlenzs tpythe relative

transnﬁ§§c91§ﬁ\&9 )Z‘%Eg'xf At Coaﬁ%(ncyﬁ 1&%@% Eesggg)ve c@ll r 3| 20 Qllé;ﬂs

indicafed by irCBS 8420585),, 424 ¢ emtalym\gehmles E(E‘UHB&%B SWI'Suc(lﬁszBeployment

strateggri-@ {}{e&h%%?%?té&eghgq tﬁg}g V(lgg)?la lgg@f)lnte?fr@%ggg gqul;qu ty il t%e boundary
areas (BX6 'mba&M)VJ &&éﬁgpﬁ%%}eas Befileh ‘ﬂ{e &KI3 gf%kgﬁ'tegs%%ﬂ’e %’ggg’ﬁsed in

are coupl éd via Wwreless
each celéshexddition] yuchanappt(mcly roAliKs inShu ra&&&pablﬁtﬁlamsdhat@a&%o
signifi?z{qﬁ]&ge?%%% 5g0g16 w1re € sltermmaﬁs E)%atil)’ons&l he ce ltﬁg gase station, high
data rates will be supported, whﬂe far away from the base station only lower data rates will be
supported. This approach is bad from a quality of service perspective, as a service provider can't

guarantee a mobile user a high rate.
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respectively. BSs may be coupl ed together via a

network. In Figure 5 the BSs (508, 510, 512) are
waeowphedivi a network |inks (570, 572, 574) to BCTER2004/834295

node 568. The network node may be, e.g., a router.

Net wor k node 568 is al so gaupl ed to other networks

nodes, e.g., other base station, AAA node, hone agent

Ngd %\ge é fmwi(an %%épﬁ‘%}}lﬁyét }%b él:}lgfj‘e e\é@n IﬁCéOf&‘A&lC? Z»gth the present

inven@& hitd G Gfpardiil MAGESHEIRCH thé ﬂéséﬂﬂ envieRN &N ﬂ:hgﬂe 5 includes a plurality
different cells (502, 504, 506) of the s%st em 500 nmay
of muét!rﬁ%?ltce%ﬁoéu@‘} 806), sachrcephippiepAnEng avireless cqygiage area for a base

statioy ?1%)0 F?S 1968! 8s ?fS 1br8g4eN ?as e% 2}8 %ﬁ&r cé r@oﬁ %45%(%%3 é@ﬁg three

suited for a of a
sectog dgpatirty; secicr Basetor €) gCell 1 Sﬁmnl:h%%dz:tcﬁ'yﬁsﬁmsbﬁoaBES 16, and sector

Cs51 qz/ggl}] g%@& g‘gh%ég E%térglg quq)ra\??tﬁﬁﬁasfﬁa pté)( gd&%p | eﬂﬂ; %8 9ncludes
sectopggzgvsecfz {oRBPI2RYafVYetfor & 7. W?rele?%nﬁfnﬁﬂqw e.g., r;m‘glle nodes

orphase and/or tim ng of the beacon sign
(MNs) sey thavectbrouglyotit tiicosyweni and ¢onatneztate gvmrwelcmwes,amgll other MNs, via

o vinES kb B R3S gt B0 I e conpia
BS 1 5@8 viaWiR1&0 1iaks 939! H355] @BcEval. E@émgm}cwmt(esa a38) in sector B 516
sometines referred to as beacon signals. WIs such as

of celMN§0Prase Q@pplﬁéttceBSrl H8svipy gdu@lezsahnk 3Ba1id)-anipepdraly Jxemplary
wTs PRS0 SRR STO0 AP NPk oyl £oh8 1 SPENAL LA filles a1,

543), sésgsaiv@ly FREQpRHIWATs (BN 6RIHNeOtor iAtjmJTowamzl 5‘.0;1 are coupled to BS 2
measur enent s, 435Er edict SNR for each of the got ent i

510 vigoviieless ks (5 é4?aakeépmwaly@f3xe§mlaéz Whne4ds? 1Y 17 Pf‘étor B 522 of
cell 2%%2%} cﬁgﬂlg t8 PRSP j5 ﬂf‘wa\&ﬂfék%s @3‘82@6 alle fl@elx Slﬁﬂnﬁlﬁary WTs

rrents I'n"ot' her e s’such sig
(552, 65&) 1ﬂ@éctd§(€ @24 ot gell 2 564 biel dmapledt@BS% ]é)(ﬁmwllmiqss hake(553, 555),

station (access n de | epented i or dance
respeqifvely- t%glml%éﬁ?s . ?156386% sediy %9989%1“3 Sﬁéﬁr& cqppled to BS 3 512
via wieR§ 1 ?rg{? 59N é’ctﬁfe sys?[gﬂ]ar& s bl 562) ifBector B 528 of cell 3

exenp Al c tlon the se station
506 arensiuplkbidng BS 3 5 Ehwirivtitedass lioks t%&nﬁﬁ)lmspegtmqiy daxeemplary WTs (564,

566) imgegoL bl crl aqlbat wepfeda B S Fib e st O AR A 19>
respeccti@ﬂal s are transnmitted. In some enbodi nents, the base

station 600 includes one transmtter per sector. In
sonme enbodi nents, the base station 600 includes one

tr smtter r Se er carrigr..frequen u
i O SR SR i R0 B RS, Bl s R, 586, 512) are
couplédp ¢h @Ew&m&s 572 85(711:) for AnsEWbikiiRyde 1783, TRE hewmRpHododmay be,
a potenti al attacﬁmsnt poi nt. The base station of

e.g. aﬁiogtsﬂr eNgtwal nbée 56811@ risodetplefl éeloihepreswerks aoflesm e @, Ofligy base
statm%1 %&B qgia Shﬁ{lit g goe c ?ré)gtaeﬁ ﬁngi V1'é Iﬁgtwc‘c)ﬁ% th?ﬂpS% Network

links 570, 572, 574, 576 may be, e.g., flber optic cables.

In accordance with the invention, different cells (502, 504, 506) of the system 500 may
support various levels of multiple carriers and various levels of frequency reuse, and the system
500 is well suited for a phased deployment of a bandwidth capacity increase, e.g., from
1.25MHz system to a 5 MHz system where the 5 MHz system may be supplemented using 3

carriers each having an associated non-overlapping BW of 1.25 MHz. The frequency and/or
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processor 602, e.g., CPU, a receiver 604 including a

decoder 614, a sectorized transmtter 606, a nenory
wW@1®5/16091d / O i nterface 608 coupl ed toget her vi BCHUR084/034295

612 over which the various elenents can interchange

data and information. The jpeceiver 604 is coupled to a

sectori zed antenna 616 and can receive signals from

pase 405 85 LB P8R80 E S R e ol

and/oledﬁb@d frvRNBichtReBdaced sighdl was teinsmitedl IEacll sdceBiB&Etransmitter may
Qne receiver per sector gr _one receiver

transaba 00 parow dyigh grengiheignalicdf perfpdic dntervalsi sggptinies referred t0 as
|

el SEORFL /1§ B0 AP P Bl SRS B o

signal® 20m Epinkalide of cull/decin/sanrict freql(e(ﬁd:ﬁ soidéd) Tha Mijmay arocess the

enco 622, 624 Ied to an antenn ,
beacop sigya sfleélﬁe%gl?'f\? e iy G BRIy g lefe% g@%offr each of
the po'te?ltlﬁ%%&ldﬁfs Jﬂd@ﬂﬁ@ﬂaﬁ&%@f s@féﬁ’ﬁbh%nﬁ $P2LRivel ifformation. While
data and control signals, on a plurality of bands,

beacoe signalg athi medmm:somc @Bbodime By inatits ewibodimends SichisignBl/are not used.
wi ndow, and can al so transmt beacon signals in each
of the bands, in accordance with the invention. The
baarst alisaatel Aekdthsibfyaase Gt QUEsS fodd)B0DamPlemented in
station 600 to other network nodes, e.g., other access
accordpnde withtbepispent invantiee rE@regamnbn@(@géww basritationeR) maE

com LT (05 BT A ELAISS, 0 bRG3sBepgocins

transniigert foR ﬁﬁnﬁﬁ&l@’@ﬁiﬁ&?edtﬁﬁh OFDM signbe i@ tehensdotbr ulsii’ugtdne or more
menory 610 to control the op eratlon of the base

carriexfreueppies BEPd; in dhasrivg inje i signglease frangpitigd fipspegembodiments,
the bagéagtﬁﬁﬁ{ 666 1‘?181‘&9@{&1?&%&1‘@&& tr:ghf Je%{o?nin M&mﬁ@cﬁﬁ{eﬁts the base station
ntro m ng con ., communi cati on
600 1m1®eabnm@ansaﬁde1’qmaswno@'eg oatienfrequeney oddancer \d/am hloWInhnk
i nvention. The dat a/ |nfo tion 632 in.the neno

signalingoyitfeia nessecipr elsucty ag embediEienty sach FRnsEar maYS dtoa

§ It
i AR AR Bl 8Ty s i
any oiahe baseatabneiS08, Hachl Befcho syseaml ofiHigara ¥.afkshbassistation 600 includes a

e RGP G i GG AT
memdrﬁBP(F NBLIO thté$ale608 rco%pllz efePviaGusicad oberd Whieh @RAarious

beacon informati on 65 dep oynment configuration
elemehiscanl @asucharrgeoiatmﬁmdonfoe@atlorca'?hq récelwreéﬁ)&eﬁ egupled to a sectorized

antemba @%r ﬁ:ém F?c%bvl?esw%gf?ror? Wéregegﬁ ferj ag )(7;6?“% g gﬁ eh7)eiﬁ ach of the

sectord 6B Ib Y the HaAGe RE@GOTO0. ITh @618 EhbodibRdhtd, RdelV@E604 BNsectorized
i nformati on, e.gqg. i nformati on associ atl ng beacon

receiver, §real OCITPCeVas PEBEEEI05 OT AR IFCRIBRIeN BeCtor ey Gamier B§qusngy- The
o g PSP LT, D APARELE! L AR 1. s

N tranSifitted|620. Eduvtl s}&des transﬁihtlélﬁ(BM Y6205 mémcféamaémomﬂelr (rmnj 624) and is
sets 648 for ea WI 1 data/info 658,
couplegbioAn; 43feana 6220, ﬁSHreaa@%Wle &ogh seqtqsféraala@gtea@@ §3Q)is capable of

transmitting downlink signals, e.g., data and control signals, on a plurality of bands, e.g. 3

distinct 1.25 MHz BW bands within a 5 MHz BW window, and can also transmit beacon signals
in each of the bands, in accordance with the invention. The base station I/O interface 608
couples the base station 600 to other network nodes, e.g., other access nodes, routers, AAA

servers, home agent nodes, and the Internet. The memory 610 includes routines 630 and
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inroute fromto WI 1, a termnal |ID associating the
W' to the base station, a sector IDidentifying the
W@ ewsn09%e which WI 1 is currently | ocated andPCHD$1004/034295
frequency information associatingW 1 to a specific
carrier frequency used forgsordi nary signaling.
Depl oynent configurati on broadcast information 657
N n (N the t t . .
datall%ﬁﬁjfelﬁg)?l?ﬁl%{l;ﬁé QR{CSS%B% {5(?29 ecﬁt)é n% 6 ’ a}ﬁigt%'s]eg Ehgrdé%l/ hnformatlon

632 irt the Iffﬁarmiry dwtcogm‘mm tl&t@tetaﬁoﬁ UE t‘he&ﬁsé §thi@s®00 @Bluding scheduling
i dent i f sect or, pe of deployed cell froma
users g dxf%rffi S@éﬁnﬁeé uﬂ@g rltf@-’é%rlt@@wer leyplsspowacopiel fisyng control,
[
commiiREal S&%ﬁ%%%ﬂ?ﬁ Pdoh Sl in 3L el Bodlditon.
| evel s of each of the carr | er s used in each of t he

Sﬁ“ﬁ%ﬁ Pgﬁg,ggg”ggéwc Ry Sl @ff&?w?%? ﬂca%éﬁr%t hscggata to be

transohifte dRSHATESI ¥l f@&n%@f@les@%rﬁﬁ@sdﬂﬁﬁ ‘éed’f@ﬁﬁﬁﬁﬁéﬂoﬁ 654 mcludmg carrier

periodically to convey the base station' s deplo
frequestigs assocified Witlseach seatpoandglatremarsyiGian pavedr deiess assomated with each
4, .and base stati.on

carief B ALE Hh e k@, AR ERGer SRR Eingin ) fier 1 info

650, chiifel BB 632) Ebeadsh IHSRIBHE56 Calli PR yRicat QiPoBirddioh Bréidcast
t he base station 600. The base station control

informagigh oA &s Caarr ifliﬁ’éll@mé‘ infospatian 080, Gdincludss ifornajivalsuplyas, e.g.,
the fre géﬁc' Qﬁ“ Z&1?1‘1 tﬁ‘e §s§§é9{eq.égg%\%dﬁln aﬁ)gaecon 1nfo ﬁlon 656 includes

OU ine ase S I on COI’]

tone ulifOﬂtlatfdﬁSe 63 ﬁlfOﬁﬁitt(ﬁnl asbxaﬁz&mgtbah(tdmmmw iatehom sdcmﬂvﬁdi fWcific
the receiver(s), transmitter(s) scheduli ng si gnal i ng
frequegpigs prbesHers @wa%ewrgwe THENZ aheded Lo Fraerumibing Paacmesignals. The

datallﬁtgﬁnﬁfbﬁ%éﬂllh it} 616 Bifo Elftﬁ?d%g%?gﬁﬁty%f "E il dﬂfclﬁngl\.{gﬁ sets 648

ne, to wreless term na
for eadDW’TI 1 WK kdatafinfo 648 WISN dSiagntd 6G0g WﬂTu]t da®mf6 408 includes user data

in oue i b P HE L ASRARRREIE Yo o Hnise g, a sector ID

ident h&kdc@dtin $Hich d'ﬁﬁ@@
ween ﬂrg,g{:ggptl on. Hél gnal ng ?Sg%%{eﬁgsidg% i ncl %Igiggflg&%gEX%ﬁ%atlon

associpting Wiiel 8xaspeaidicaadep|fgnenty vsehfdr gudinarysigndlingdcast
nodul e 645. The beacon routine 644 uses the beacon
i nformati on 656 to control the generation and

t D3pIS Pins st ORfiSliraR 6@ BRIAISsOidBdrinatiBn 85T HANRRS ErWhrhdtionNentifying
i nvention. I n accordance with the invention, beacon

the staijsq alhesbaspytatien seciersaitachmaent ipaint trensnaisiersdn termsed dhployment status

R TR NI A —
deployzdjcell Bypeg, iftfiringtisnpddatinglivhichreanier el Btd aawhicllsectors,

frequency bands at the same point in tine. This
and/ordg’@gpgtlor@ngwatmg]the|p@w(§ggeé(e]@fof ga%g]é@cqggpqsw%m eagh of the sectors.

Deplo?:ggﬁttcbﬂﬁ raftfﬁré Bﬂoﬁﬁcas{ i g(#ﬁﬂﬁlh Sd’yegﬁs@ﬁfc% s?rﬂgtured in

ature i nven oyment” con gur ati on
messaggsaadie aatt agbrhadeasd Afesaged, E(gi.,?pehbﬁc@k;ﬂ&f @hventhadse station's

transm ssi on of
deployment status.

The base station’s memory 610 includes communications routines 634, and base station
control routines 636. The communications routines 634 may implement the various
communications protocols used by the base station 600. The base station control routines 636

include a scheduler module 638, signaling routines 640, and a sectorized transmitter power
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broadcast signals conveying information that may be

used by WIs 700 to identify the configuration status
wotooshedbase stati on 600. The sectorized transPECT/US2004/034295

power control routine 642 controls transm ssion power

so that in each sector thggdownlink data signaling

usi ng different carri er frequencies is transmtted at

cont bl G500 PROBLENR0, BRNR BYEL Baé Do Ag AARERY lbion

I'nvention: Ust xenpla
includdhg ﬂie&’s&ntee(rsmtmabm{tﬁﬁ(b) $chedOih@) sighfling] ad taeod agnalihg The
accordance w t present invention. The wreless

schedglgr ORI 6780545 R PgUARBLITS Ay ESvATEN & CABTAYIE over time, t

wirel G BRS04 BipuoinG e b3f Miyifigns Agnatirongils oo

contrcﬂBﬂhs r&Bver(5H ﬁ)e decoddrés) stis tremlﬁﬂ@r(sjf t}iélegcnscbr@ ofth@ary signal
rel.ess termnal 700 jnclu receiv
generjag ifh R FOMY Lo f}%@gs%f recgpion. ptatingaBpings 10 includes
a bea&iﬁ%ﬁtﬁ% A Tanaangt I@%chrﬁi%u%féﬁlb%d'é% aldusle 6/453’1‘?16 Bion routine
over which the various el enents can i nterchange
644 usb:stthe beadoi nffmlrmnomﬁﬁﬁ ta hentrod thei gmaﬁraﬂ(m andtrhnsgiisgomof beacon
decoder, 710 lE d tq an antenna 2. over

s1gna]ts ﬁ%a%oFdéﬁpcéesg/l ﬁgﬁl% ﬁ%ﬁpr nce IW\}tQ the degﬁltll%m%eacon signals may

be trahdifittdinNehchR8GOMNinTasN8f thB GarrieARSHicnt ¢ Gaddsaiedli Inf @RS
sectors by different base stations on the same carrier

embodiapeats differsoosedioncef wetlharldtﬁéctpwér&ﬂmmng Telts Suppeit diffarent numbers
of car%g/ rl%%%il%g%’ld? UPRALES in‘f npt!n%e C?’fnrs %Eur]; r ﬁg y%&ﬁé gi’se%@q phased

ween var OUS carri er

deplo$mént, of taidli€iendl .cafrieWiieqeaicidsefi addoedines (Wthbﬁ@ deatsre il tid i@dention.
In a sector or cell. The decoder 710 in the receiver

The doplayment catigration mqaéqa;t wpdWa Ot h gontrls theeegerptipn and transmission of
a8 SRR POS0 el Q55 Rk oL R TSR BR gty

configirgiival statgs ofTthe bﬁsreammntGOGr TH@@ctoﬁze@umhsﬁdttmq)mr control routine 642

antenna 716 and nay transmt S|gnaI|n nd nformatio
contrqls, IrpRAISIQTRPGVSH SO AR 17 ﬁ%qifa?tﬁat erd@w@gk daia gtgmaling Ryine different

camep n@%&eg & RACMNE 2 & éfént%n&medsg&geﬂ@téls HSideBrdah& with the

a new carrier frequency, ests to Initiate

invenaofnandoff to a different carrier frequency within the
sane sector, and requests to initiate a handoff to a
specific sector and carrier frequency of a different

C&lidure WiBIsiales 48 ¥k&BBlariOvirelBsstermiThIqRIBNE ABde)k@VPARblemented in

nouse, keyboard, video 'canera, speaker, display, etc.
accorddnicowith the presaift mMEntz@@ The wrrpl@ss temainaki00f Higwe Famiypbe a more

s fEoPo RS B B 5213, SREIEHY) SHBe sus 55,

552, 384! 8362358 1 HONH6RIS68, JETYOF the §9steiFOD W ESuir 5! TAE Svirtldds terminal
and data/information 720. The processor 702 executes

700 ntcilmies uedeives 7048 teangmittes J06 Heprgeasadt 1oe-8a GRS h upard/Q devices 707,

and n'{ %{9%&6% th%Hn%f ia glﬂﬁs Ple{)\?e% l%t:l} tvgﬁmg erlgﬂggrﬁg‘ can

ng i rrp enen
1nterchange data and information. The receiver 704 1nclud1ng a decoder 710 is coupled to an

antenna 712 over which the wireless terminal 700 may receive signaling including beacon
signaling transmitted from different sectors by different base stations on the same carrier band in
accordance with the invention. The illustrated receiver 704 supports multiple carrier frequencies
and may switch between various carrier frequency bands, e.g., three 1.25 MHz carrier frequency
bands supported in a sector or cell. The decoder 710 in the receiver 704 may decode ordinary

signaling and use error correction coding processes to attempt to recover information
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termnal functions in accordance with the present
i nvention. Wreless termnal data/informati on 720
WO pabaowse user data 732, user/ devi cel/ sessi on/ PEFUSI00€034295
information 734, power information 736, detected
beacon signals information7738, carrier frequency
i nformation 740, cell/sector information 742, SNR
| . e
overnfieBbIRd Rod dfin oy eI RE CTREHRRERHE TS goupled to an antenna
716 antbphy yaesmiit signalalg and dhfoanhation tordase statdm60048cludiagrrequests to

. .., data i ncl.udes data, information and files intended
Hnitiate 6&16%@5% Anpgier $HCtqTeok g?walef%msal_gﬁb%ﬁa%w Rey garrier frequency,
reques‘&éif@"fﬁﬁia?e?ﬁ hAHABFTI6 2% Pete Y ctaﬁiér!i‘%ﬁ\gérzr{c |\ %l'gergﬁ}ﬂ%aslectég,%nd requests

er/ devi ce/ session/resource in tion 4 1nclu
to inittager avharalofl] tD aispéaifiersdctarand lbasier Siequdnon of Ddiffdrentreatli @lzer /O

.S or ID.infor ion, selected carrier frequenc .
devieq Dt PUTOP Rk R b RAPAFI O Ve e acPrgdizecisplay, cte.,
allow b REQOTAWT J00 td ipui ePHRBlinfoRhAIInAOFRHEQINTRY oﬁ?u@lﬁher data received
identifier, assigned to the WI' by the base station to
from a/pgce i 2 pruppmicatiensspiséan, WithdYT 76@nt i fi es the wirel ess
termnal to the base station. Base station ID
information may be, e.g., cell identifier such as a
vahdiwielessicapmabs aReioay 208 clddet Fsntinas 1 Sarl da@Dindi@hation 720.

used i n hoppi ng sequences. Sector |ID information
The progessoifd¥ sxseyenideiroiiines dh$ prd/pyey therdatalinderapatiop 73f in memory 708
i D . . ¢
to coniRfhplopaTHab B e S RIS Trfiuld P00 MAAE LRG T  Af s
terminabfunciionsds posudddnoe whith the ptesent dfiventien.cel | i n which the
wireless termnal is |located. Selected carrier
frequency information includes information identifying
t 8RS fdrffind? BhiAGn S .flgti(ﬁyzgd]ﬁcllﬁ&sf Rkr ?&Mk%gﬁeﬁ' ata
signaling, e.g. traffic channel signals. e
deviceisefponfeesowne infempadtion 84 yyetdrénforhatiin Z6e datetted beavah signals

. in a ccess/.on/ hol d/ sl eep state. |dentified, beaco

informafio 7 AT AT GE AP (4] LRSI LR GRARIOT 0 NR

infornRE6A 7¢4%tr_§c€e‘i%31éprb§é§§éd%}ﬁl®ﬁ{e%€§(§iffgﬂﬁtﬁﬁ%‘froﬁﬁaﬁon 746, and base station
information 734 may al So’i ncl ude I nformati on

deployingra siighgli avglupteen inflomistion 748, Usendatd T3 inclndexdata, anfonnation and
_— "4 [out | inforpation, and/or air link resources .
files in{ingfd S bE G kel e TRk O ek MOAR I Pdmmbip iR Tt with the
wirelessegfiginals7omssi gned to WI 700. Power information 736 may
i nclude informati on associ ati ng each sector, cell, and
carrier frequency set with a specific data
t 1 .SSi . . Lnf i . .
R 5Pl 800 5L LB IR o, b
stationdiX ihéurention,aectoeITs infoinftion} ffectaltansaTtaguetty iafd®lation, mode
) as well as information associating different beacon
informafig nd iqgniifeqpeacen axprragtions nihsdedrngdhentqraptps may be an
identifB?,ta%Qi%géjd QGCH&W‘I‘ Eg E{},adfasé ﬂig.@(gl{%t WitEh Zh?éSW' T3y cbtﬂﬁéd’f cél%it identifies the
I nformation on ea of the beacon signals
wireless terminal to the base station. Base station ID information may be, e.g., cell identifier

—

such as a value of slope associated with the base station and used in hopping sequences. Sector
ID information includes information identifying the sector ID of the sectorized base station’s
transmitter/receiver through which ordinary signaling is being communicated, and may
correspond to the sector of the cell in which the wireless terminal is located. Selected carrier
frequency information includes information identifying the carrier being used by the BS for

downlink data signaling, e.g. traffic channel signals. Mode information identifies whether the
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that have be received and neasured, e.g., cell/sector

I D, received power |level, and carrier frequency
waz®sairted with ordinary signaling in the secPOr/U$20041034295

whi ch the beacon signal was transmitted. Detected

beacon informati on 738 rraylbgal so include information

conpari ng adjacent sector beacons to the current W&

winel G P S8 3 B R o TR RSB my sccnir
whicHIRAESsiShAHBAE Be@n atected.f UsérdediceRessietl/leb G864 Miformation 734 may

dnformation 742 may include information used to |
also indwderinfprmation ilentdegpash sedes ds 8 gommuniratip sessiog; wigh WT 700,

i LSS I s ' ta, 4info :
routo IR, RPN JERBBLEE0Eh 0% LT gt hann
segmdntd ausigacd anW/EP00rey i ncl ude information associating

each sector/cell of the base stations in the

conmuni cations systemw th a specific carrier

f ' . ' . .

USR8 30, 08 BrrAptoRl Selind e R, an crc
frequéncfy cetrmaith @npécnfiid dath mgnsanisearspovedt ISR drevortihformatiorendentifying data
~downlink traffic ch%fr}?el gvvith t he current
transTRigHIpR BWETAE R IR A FIESHE L BHRRS SHC BIRGT agelh as well as
inforthRioh@REIYRinGMILleBibdabGH ibrfalSivaR AlfEdieht tABsREIonFdwer levels.

predi cted SNRs that the 700 woul d experience if the
Detectigieh¢arksignad frifoonastmanid8 mayi igelade:rigformeticnameanhoditteaibeacon signals

usi,ng a.different conpnection to base stati e, .
that nifFe fichefoiitd antlpPasoO Dy oMl B, BB o bP il uslc y carrer
frequéiRf RSk a8t witk 6RiiNA Y sidhAGRSIn ek RR6R fonivh@h tHEPERYARIThal was
configuration information 746 includes received . .
transipitteddoeettedrbeasan dxformasipnBS S masnasa includs infernaianmemparing adjacent
I 0f L,on [ d. rmne.
sectol a0 Kl W £ Ry BellB it B b R Bepsured beacon
signalk hAdYSNinfé@iation.dgrived fRomandmBued besiohajdmaltto behdoff yixeria. Cell/sector

) frequencies used in a sector, and/or power |evels us(?_d
informggionedg dna ingluds ifREmation ses © BRI SAPPIAS FeIcResssed in the

. | ] ' ' :
proce i Bt RSPl R EPARR S0nRSM, SR Aiknals, apd bpacon signals.
Carridrrifequerstlyi infortietien 7 0hmdy frrchrietitfosmati @cassowatinessaaly eactor/cell of the

Depl oynent si gnal eval uation inforpgatiaon f748 i ncl ydes .

base §3ifog AP GRTGTENC4ENS BSEm WHIB GRPErBIIE SHTIES redReBREr Pearhy signals,
and seﬁ% gf;t‘gﬁéd. RETROn 5 BERIoN 994 HRRIRY %H%I t6 ABfsk It AR hation including a

cast signals to obtaint ase station sector
measwed SHRnfion thepmirrent depdlmkrisadfic shannels(vathdhe omiréry geBds¢ador/carrier

W routines ,718 include a co i cations routine. 722 .
frequelicy QTSR GRADSIRR HEFAR FEEE COM DRSS SPSimenp g predicted
SNRs!tBAtThOWT GOMMRIdekpbfdtie HOHE UORnITMALtrifEY chiilce fRAAlidd\eas

vari ous communi cation protocols used by the w rel ess

comntuaioatedalsitpOOdifiprene tennectiasr toiarhake staihen, ¢lg. raodiffereas cet sector, and/or

.egfrrfoerm tche ef 1ncti onal control operations of the
carmeq HPAfeRes PR A% 700 i ncl udi ng power control, timng

control, signaling control, data processing, 1/0Q

beacon signal related functions, . o . )
Received/processed base station deployment configuration information 746 includes

received broadcast messages from BS transmitters conveying information which can be used to
determine the deployment status of the corresponding base station transmitter, e.g., in terms of
deployment cell type, frequencies used in a sector, and/or power levels used corresponding to
the carriers deployed in the sector and/or cell. Received/processed base station deployment

configuration information 746 also includes information determined from those received



10

15

20

25

30

base station cell/sector/carrier frequency sel ection,
and handoff request functions in accordance with the

w0 pweneddon. The WI control routines 724 incl udeCT/US2004/034295
signaling routines 726 and a connecti on comnpari son
prediction routine 728. The_signaling routines 726
u3|ng the data/ information 720 in nennry 708 contro

t f th
messagtie. QRORAPFHG P ErRERRInT R or e LmebaRD R RrbteBp it as. c.-
look- I{Fﬁgﬁlb@ RsdPR tBO ProResiary &MMed%gfd gHeh Bt drPiubmidal lRoaBast signals to

beacon detection routine 73 etects and
obtain the hasefsfation eciebaitackingriiointideploymient satan andeanfigugationor
sectors transmitted within the same carrier frequency
band that the WI 700 is tuned for to receive ordinary
doyn}dutilieST Biatiudg a comaddnicatioheronthe $2Dnal wire[EReterminal control
~beacon detectiaon routine 730 al so neasures po
routinpe . YVirgdessderapngdicoppannieatiops KytiBe 422 ﬁlagil@ﬁgwnt figevarious
comm‘ijlﬁﬁla (%(ﬂ"ﬁ;a{oc‘aﬁgéé Y ke ﬁlqu%Q%ﬁn% of (’W él¥ hRFAGRRDI routines
rom nsn1tters inc |ng oynent
724 p@:rfmfn the! fmtchomahcnﬁtro]rrqie'ra]mnanﬂ thfsxeﬁeleirseteﬁmna]eID(BScluding power

depl oynment si % eval uat |on |nfor
ContfqldHRm&ﬁo?fé% 3 %B‘&F@PEP Ha PreresHsp | Qf

base sERioh cOIE kb RAnRr f}éﬁﬁe&%: £REAGN Gha HaRBrt FRBSTFhrctibns iR cordance

connecti on conpari son ediction routine 728 uses
with theingettint. He¥E engokioutindséi2Aanilode sg@liagdoktimoaT2hentn

rel ati onshi oci ated with the arlo
conneGp JOSHESPY BERRTER 1 BN o OB ABEP UGS 736 using the data
1nfom'i3a'-i1|oﬁ yhatenRKReF Y8 chiti tle spefidd o tﬂeQ’é@él%r 74Gnd tlfaﬁﬁrmtter 706.
downlink traffic channel signals, if the WI 700 wa

The sigonlingopeidnasd26 autiudst a bensomp detesiianaouing 70wk %«ile/pé@mné r

cons s RHSREHIC BT BB e SORAB s osons

signalP o diffeftns EdiRaindAl eI rahsthitte dtithantheama |c61htiea1f1@quency band
potential SNRs (signal to noise ratios) for each of

that theﬁ@T&é)ﬁds acdlarde eccsivarrdinayslonadink signpirg ittiic ehaggel signals. The
beacol HE%&?(%A r¥)u§1\fém7 @QL@ g]fggﬁ& )};J‘]&ﬁ ?&%ﬁ%f L O?Wﬁtécaﬁc{‘b%con signals.

., A .
on g1gnal related functions,

1 on rOU ecisitons as to
The dqﬂbjlrhﬁﬂtbbﬁ)ﬂi gm:auiasn mbdlﬁléé’qm egvefvet brondowsegipnile frandBS transmitters

i.nitiate handoff reque ts signa t he iate
includipg@ePLq RGN ROTHI HRLOTGN %%P‘Je‘iééﬁ‘gﬁeéf‘%fe&%%eq%gg@’mem signal

T s e

correspehding BSitzatmitdpy The sodriedtion cramprrisoh prediedioh 1cuilﬂe T280B¢s detected

beacop 3¢SO BT, BOBBIPTERNCE T ASPBBIER Pery DR Oip pious
cell/sécﬁf‘c/cﬁﬁﬁ? eq@ncl REmbRlationF@alcaRkd e;(p%@t%d s%gﬁl’ stt%ggﬁi levels, e.g., for

|V|ded intd 5 three sectors A, B,
downlstﬂthfﬁc chateel sgmﬂ&nf theSN T, 70§mapn®csaﬂﬁo ea¢tdof§be p@tienu’;ﬂ

8 Cell. 2 804 in se 820 sector
cellisgfieati bedectsy sonBubioss 35 Ph MbameBRol PomPiBif prediction
routing §28 QtesBhScul B8 pRREAt O sifn 3en R fiforshAioh @0 SaleBlateqfotéhtial SNRs
transmtters uses carrier frequency
(signal to noise ratios) for each of the candidate base station connection possibilities currently
available. Then the connection comparison prediction routine 728 may make decisions as to
which cell/sector/carrier frequency to connect to and initiate handoff requests signals to the

appropriate base station.



f wth a bandwdth of e.g., 1.25 Miz for
communi cations fromthe base station to wirel ess
W0 2008i10milG; base stations sector B transm tterBCTUESR04/034295
carrier frequency f2 with a bandwidth of 1.25 LO, M
for conmuni cations; base._gj.ations sector C
transmtters uses carrier frequency f3 wth a
e@ﬁgf%pwgfﬁn %xégyl%{rﬁé s C%u -ﬂ-}iga%t hggfst Plﬁ%f]thteqﬁvenﬁon
mcludmg threatald (ball h8UDiceRA 8040661}56 86d)pwuehicall hl&ij&’aeﬂ BPB2 solid hne circle.

r [ iis indicated by a dot/dash |Line as shown |
Each CF%&{Q% 8%%06};@9%%8@}% fhe;viirdless cousrage yya fpraase fiafen (r08. 810,
812), r%%t@%‘%)ﬁ 1b&aeng t}?é%nte}r%?tl{e%gll USacRiceBREMY, @@@tgﬂ%‘? is subdivided into

or dashed) line is in |cat|ve of
three statam iR, ted Ghbelirl 808 incladesi sa¢ted Avll 1thsectnr | &16 |andtsd:m=or C 818.

cet 2 BERRURER eior ¢t o S BB it 5B S ool "Ch R ector A

826, seRfdi 'B\’@iSe Bhd sécl‘br@gﬁ) CEJLS'C staBBAs se%% A 8mitttBRses carier frequency
exenplary total avail able 5MHz bandw dth is subdi vi ded

f; w1thtad>an¢hwid@def -8 &85 Mz durenoupipiieajiopafros the hese shptian tg wireless

termm%g rbglge [ G0 onsasrg{:tpge é{arnl%ﬁé%gsc %ﬁe%-rhe 8 rg(aﬁ%ilgy g%\%lgheggﬁc?v%dth of 1.25
MHz féf ¢(ﬁ1ﬂh@1€ica’lﬁm& DesEBBbns debtol DarmamiBtedd HRE Ch@ier fileGuency f; with a

sector A (814, 820, 826) of cells &)802 >0 804, 806
bandwidaf pf BR5 mﬁ@mumqa@oa%b@wewhﬁ dsccwatian teyvigdessderminals.

Canol 55451385y UL s, SRS o2 Bt BBl d By
dot/daghdidesas Uhewh irplegemiLlatadiebs 1dﬁﬂldiaﬁiby| d dush 1in8 41@ shcaﬁﬁm legend
respectively, |In sector (818, 824,

836. ng 'r%-i)lckm( eipch Givated glswylash, gF Fli‘SéFd)le@dﬂ aRispLig 0? Qleaga@amitter power
associdied Wit lC&l?lEFHl tﬁ%ﬁ%ﬁ REGod. 11A%hd éé# 1@&@1@%@1 the po war in gach sector

respectively. vant age of thi PS approa
for a givee carfriet isehﬁsdhhdzoﬁrrmﬂy cBWvaledi Inlbhch dedl (Bﬂ%,t8(l4h 806), the exemplary

otal ailgBle SREE ravadthg e orBeluns ey TmeS\eF fgp g Bands, each with
a d1ffelteﬁf 6HrH§11 fréq?xeﬁ‘é%)’ erfcfat@Rl ik rdpbafel a@[o%@ﬁ%eﬂ@@f tha rsQﬁém%OO with

particular point in tine as would
each ceih@teentefd ppeapirmaicly indhpsane dikectioghbusectdned 681F4'l—&2(b @r’zld) of cells (802,

suse for a communi cat S Si O
s04, STk Hrobrnd § UTER: G agience PEASUinel SFas B gpcotively
In sect&B €816, 823 BRI d¥lls A8OL, B0 BOBH Cyirred PR HEhcy fL1s @ed s 1nd10ated by
relatlvel Iargf nunber of tones to provi de a

dot/dashrtings (846% refpoetively- yn septrr (oetiS) Bt $g0bet (teﬂé (802 804, 806),
camer%re%}ﬁéncg sgd % ?tgcil&& d l%%‘egﬁ%& ik g {w%uééﬁi 35‘4 résg%ﬁfvely An

omer consunpt reasrng

advanti@ dfithiglappestadl aldhg tbd1sf theB\MHﬂ tdaslt B W aWaﬂ&bih a¢ asthewireless
repl acenents since the nobiles need not g)rocess and

terming{g,s. gap lﬂfﬁ’ecancﬂrawssaw MEkzbanth s pRposehiy fedeigmg the wireless
termin QG TR t%@ébl?gftoiﬁ'ﬁéés? r 335D AREa A palt u?arjo%ﬂ{t‘?ﬁﬁﬁle as
usi ng e S

asconpar e carrrer I1n-eac
would bs thehate if mﬁeqnérfeyexnppmgshrbeglm the NIHE Bahd vestusedfariaer

freguencies a t C and ect dari es.
commupygognisranT Gt 25 W DASH & Tor lﬁ‘FBﬁ(iiﬁ B touppY spread
spectru{r% %gu : i Cgcﬁlgeﬂc%l Hoppie dvBEa ?éféﬁfv%l'? lafréé' rRinfBRE 8f Hkf &Y pRovide a

fair amount of signal diversity. The portioning of the total BW into distinct bands can result in

;-

a lower battery power consumption, thus increasing wireless terminal operational time between
battery recharges or replacements since the mobiles need not process and hop over the total 5

MHz band during a particular communications session. One advantage of this approach as
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inmportant in terns of quality of service and being
able to offer a high data rate that will be reliable
wao boosaghrout the system Reduced interference apCT/US2004/034295

boundaries is—particularly inmportant in wireless data
systenms, where traffic tends to be bursty and there is

a constant string of control signals, which need to

M t he syste
complEFEIAME YRS SFRFHLAE shiioh ! PP G Reonel PG o ciferent

carriet flequmm&t aased SNRIIaY sebr tirndiddadhid sﬂﬁﬁlﬂf@mﬂt inhaﬁ‘more uniform
ost associated with _reachi ng each user,

throu&h@flh%cr%?s thosastors arlrells 9t HhessySter. SFhis mere % %Wbmuéapwan be
Js)
oo PR ARPLCARIRSr TR GRRIAEIICL RG] LF R wi o
rehab]etth]@lughmltlhe $yetef ersthlx:ecbnnmfmem at howndatiesis @agroaﬂm]@zl important in
cewth't

nt a ee arl n. acco r
wiele RS £ G il Goig Pidide PAbBSOaRaRH AP siiag e contol
51gna1§ G;OMBIE‘hSéH tbqaa%hwé&v@m &Q@ us&Gh el Q8teh MR & ubK %@JSM because of the
(cell 1 902, cell 2 904, cell 3 906)
reducef;drmte@&tme e, thelvatst anfeSNerzhsenotEacsb baé,l thel@ﬁﬁa ;hdaimt associated
esents the mnr | ess coverage area . for a

with S R G5 81 bt by et e e v S CBRIgE ST o other
appro&chks. Th9Pzppr&4h.of 96) diff@emeatricy eleduererSin 88fdredt RBAors also lends

904, 906) is subdivided into three sectors A B, and
itself well tsfurther pansiee in kiphpsed gradval Aeplpymesieastnped Badsean acgpddance with
thein%%gggr C 918. Cell 2 904 includes sector A 920, sector

, and sector C 924. Cell 3 906 includes sector A

926, sector B 928, and sector C 930. Carrier fi is

indicated by a dotted i ne _as shown in | egend 932,

cHigures? ilfustrptes amgreanplarny wiyeless gommepieationyeystean gmmlqdmg three

r 3

exerF 586 211 2 bR 0L gEf 3 008) FALPLIONABaR SR/ 8 1 cirte
Each dedl (863,004 a9@1) ropredents the Rodvidas baveehgie divda foe g beget stafont(b@s, 910, 912)

il I | dth
locate g GER EBpRGE G F0kP00). Grbuaih Both e CRLPagee is
subdiRde AR @He debidfs ASB] aﬁ‘l@@ diveoS 1I%1Efﬂl96§ {3 61£ rsed?&vﬁ 916, and

associated wth the carrier in the given sector.
sectortCh@l &. |(Edt 2 964 inchles secher H 2@ ssttat BO22, arlceotor & 924 Cell 3906

mclud'tsgsgag Pg sus es]? %25 Cﬁ%ﬁﬁgglﬁ%gﬁ?m‘éﬂgl is 13%‘5\%??1 EX a dotted line as

showntihaédend 9300 R T, & inGRABABY aHoPBhIinefak @H&\’i/ﬁ"i% R38R 934; carrier f3
station 908 to wirel ess terminals 700; the base

is indigated by A degdrkiny asghowa s leigend 93 sEashearrier freqfiensyfe s fs fsassociated

i 27 S RO AL a8 MR B B g g pesmons e

non-owsRppmar Theradiuse @moﬂ‘tecaua@/autg& RN 1ih€ YsSihdicatife of the
942) for data conmunications.In the second cell 904,

transmifht NeNE asgogiafednvithsbgcairienin thg géventseeter.uses carri er
frequency f\ with at a high power level (arc) 944 for
communi cations, e.g., dowlink traffic and control
In the first cell 902, the base stations sector A transmitter uses carrier frequency f; at a

high power level (arc) 938 for communications, e.g., downlink traffic and control channel
signals, from the base station 908 to wireless terminals 700; the base station sector B transmitter
uses carrier frequency f; at a high power level (arc) 940 for data communications; the base
station sector C transmitter uses carrier frequency f3 at a high power level (arc 942) for data

communications.
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channel signals, fromthe base station 910 to w rel ess

termnals 700; the base station sector B transmtter
waiz@s/1eré i er frequency f2 at a higher power |BUEUS2004/034295

(arc) 946, carrier f3 at an internedi ate power |evel

(arc) 948, and carrier at__|ow power |evel (arc) 950

for data communi cations; the base station sector C

¢ RS Ty lecli 963, HEBEE Harloh CRIENW rhiyleg il BN Frequency £

with al: ahhpedicalevepCit®rodd duedonpaititatiad, .01 déWblank traffic and control
communi cations. Carriers f2 and f3 are not used in
channglsugngls, Aragp thegpase plationd Hhip %lé@lPssgglﬂmﬂ@iﬁ 76@ the base station sector B

ransnSETTREN ERELO ARy o aighel BoRElIck i) D48 38k RH ff
interntetiiate(bcnfédrlle\@:d) Garcx M8, hiabenrsérdy amm%p@bﬂﬂev‘bl l(aﬁa)ﬂ%ﬂ flok data

f t
commigigatiqint (b e SEHHFIC) CHBIMRY UPegaCiaraIo 006t Toihish pover
(arc) dSQVﬁidSoanﬁ Ehoded, Y ard ﬁferﬁ@ﬂfﬁiégio%} ﬂé?/@?(nag 8%4 for data

downlink traffic and control nnel fromthe
commpaisatians aGaoner® f2andds afernot esasl in eeatomA 1920 mme sebendodle904 for data

t.atl ct Bt tt rier fr C
commpp B4 ARG & kD ar5r G8FF of R cp i R S IFegen
comm8bidatidl@w (arc) 966) power |evel, respectively, for
comuni cations, e.g., dowlink traffic and control
channel signals, fromthe base station 912 to w rel ess
Lglretgé gg%d?cegl% thel'i)%sé) ﬁgt?c%n%t ?&&oﬂ ﬁs‘c.":l%grtmq{er gﬁeitsg%pr?ergnlf%gﬁency (f;, £2,

£3) at Kigh (art 935, m’télmraddﬁaté %@))95372nd looWafcd 960 pBvié) lep@m%spectlvely, for
| evel , respectiyvel for data conmuni cati ons, g
COmMpBRIGHIGNSKE- g anlénl %@fﬁe and Fetrcd hanme! signalhafrem th@ pretskasion 912 to

erele?sﬁéﬁ'%ﬁg@ Pnthg g?éset %aﬁ’&n s%&tg B t{aﬁ?rﬁlt&?h?es cggler-ﬁéldﬁfnc'yrkﬁ f3, fi)ata

erels requency reuse
(high (aia) 962 CietermOdiatet (ar) 664,Slow (farce Q6 Nmywerdenss, reipeﬂ:ﬁﬁelw’fdr

commisr e oORVRIHK THC ARACaT LT Biine] SERGpy Be@rbe base staion 912 o

wireleSt EF@ISIRY0b S YIR] $hsObtafibS SHIEN @Y triR S Red (RECUGHO e ency. (f3.f1, £5) at

system and rmay represent a systemin an Interne
a (hlgh @V®I976;‘ inthemledipten(atc) OM2 dowdpda i ED pemvten leviel respeetnteily) rﬁor data

e first cell 9Q2 represent a Jegiagn er here .
commpiCapiqnses e avp iy it ab By Ghariiel Sieas, Pt hase station 912 to
wireledshefbin&18 700 9 Ahud ey tHeSP RESV6 therk %gﬂuﬁrfréﬁfﬂﬁﬁ@y 1B, Sn Wiefirst cell

a hi gh nunber of users to suggort D ffeerent sectors

902 th@rgg@a frgguency zmse@f 13mdde eglhd 964 tHeroB A fmeguenepregserate somewhere

[ t regions, each region requiring a different
bawe‘% flgl%‘g? user support. Alternatively or in addition,

the differences in |evels of deploynent in each sector
of each cell may corresRond to a gradua

i Figvgst fepeseite dﬂé@mlﬁw of fieggenginrewsedhroushais @ sygem and may
repressgﬁ"il @%&rﬁ ifgh Elﬁltglrrﬁfedlgt@ E@EP& deﬁf(l)g/fn%{lt mrh%E&Jda@ée' With the invention. The

first cell 902 may represent a region where there is a low number of customers to support, while
the third cell 906 may represent a region where there are a high number of users to support.
Different sectors (920, 922, 924) of the second cell 904 may represent different regions, each
region requiring a different level of user support. Alternatively or in addition, the differences in
levels of deployment in each sector of each cell may correspond to a gradual infrastructure
deployment program, e.g., based upon hardware delivery, funding, and/or installation

limitations. Alternatively, or in addition, the different levels of deployment in each sector may
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limtations. Alternatively, or in addition, the
different | evels of deploynent in each sector
worgdapwne upon the |icensing agreenents and/ oPCT/US2004/034295
frequencies available for the service provider to use
at the particular point instime. Figure 10 illustrates
an exenplary W rel ess connunications systen11000

ncl u three exe Iar
depenigpat Hedieholhd Sares Hons ahd pERraRatESatuabR, Sathg GFpe provider to
use atlthélaribulsd @intBaGimcel | (1002, 1004, 1006) represents
the wirel ess coverage area for a base station (1008,
1010, 1012) located at the center of the cell (1002,
1
10845 FORB ARG B oS oyt g it e
exemﬂ@fyl cells Q&QZ lOﬂXZl ¢EQE$ 16@% el 3A006)] éach&ﬁﬂtlmilczﬁed. B)l@ solddne circle.
2 1004 | ncI udes sector, A 1
Each geél:@QPZ 910%212)06);1#@1%56% dhe \pralegroveaps arga i@foaabaSﬁ Siatiga§1008,
t
1010 é??é)%ca%fﬁ&%ﬁe céag&cog{t%égc%loééo% gtﬁtézé bl ggesgg&g\%MaF% cell (1002,
1004,1160€nd sdiiddec arts theee sfeztolrsA; Bgarclaf.eGelby 1402 atcladesizector A 1014,

sectorlk}i%, T‘il(g 3@% Qc%\{\c?{éﬁ EQ eg@aﬁz 11884}4 ]élﬁﬁﬁrasr %gggfﬁ 's%%%y]?éﬁ% and sector
C 102f4r %ﬂeﬁﬁ)%ﬁhclﬁé’es sfeg’cof ?x ﬁﬁ% oGkt %dIOQ'St thdsedtof OMBB0O. Carrier f; is

bandw dt h segnent of the VMHz avail able total BWin
mdwatdrcbb}ea(émtrﬂddmy: ae whowe nehg«;ndaHBZt tmfnavfé wgdwnted bgraedot/dash line as

shovfo oERlAIRYSafder Rt Py B FRots PG AR 1455 A0 Eech

cameaﬁé@fehay gdfMsti8 adsbSiatedrWitted 1 QS'MeroaﬂHWthh s@ahé&t of te 5 MHz
0, fhere is a frequency reuse factor of 1, i.e.

avaﬂablreetogléBEV ethe @xempléquh@n?cbﬁems angstbe BV segrepnts ate nisn-eiedapping.
|
he S Bl SOy P b0 SRt PP bR pover

associafkdied the ceeHée itthe (given staor. TB)Fiat10athehd @1, frequency reuse factor of 1,
intermedi ate, |ow) power |evel, respectlvely, for

i.e., thegamanpicaitiregnencies ig usedyawach sektor pnd 1 eachgellcont r ol
channel signals, fromthe base station (1008, 1010,
1012) to wireless termnals 700. In each cell. (1002,
106 dach I @ie) threelvelld QHE)ZSIQ!ML ib(bOGS ethé baseBtdtioan seutdit & transmitter uses
uses carrjer frequ? fi i at
P

I . h ) .
carrief He@teney (fatte; 1) 8w U Ptepe ijte, lpwd pewe) gs,qg' tespectively, for
mn{ﬁﬁ &?sc 8l ‘218§vn11 Qafflcdaﬁl Wrbhisi chhmld | b ?@d fI‘E)PrNhEGblase station (1008,
anne 1010

si-gnal's, fromt base statio 1008,
1010,1012) totwirehéss daetrﬁmsall; 200y matxsh7e0 (1002 10 éO@@)athedlalse station sector

B traqssg})?ttteg{us%% (%ah‘?eg I[Qq%l%]%ectgrdﬁ;bgﬁs af%gltc 5:(@\%51f1ée S(%Pév&w% poWer level,
respecrtﬁi%g/e ebiMBh¥atidbfy e %O %Wﬂhﬁl@&h@i?ssand Qoftrol HANRYI 'sfglﬁals from the base
traffic and control channel signals, fromthe base

statios { 0B o101 0QI2) td iBlesy ErRinatss/ O thelbessstatiamientalr € tgBmitter uses
. The following.notatign.is used t esc e the se
carieg (giBRY (et oo i g bRF By o1Or POyt BielyBoPRN ALY for
comnfu%raﬁgﬁs £2.,1dbemAAK trhEic afnﬁ%ﬁﬁt%l(‘dhﬁﬁnel 6izghls, f@ﬁpm@rbase station (1008,
power carrier/internmedi ate power carrier/]ow

1010, rl@&@;to(yarqlcpsg tgrmigaleyo. r Blfesiolawingmgigsion is used to describe the base

station transmitter power levels in system 700 with respect to the carrier frequencies: (cell,
sector, high power carrier/intermediate power carrier/low power carrier): (cell reference number,
sector reference number, arc line reference number for high power carrier/arc line reference
number for intermediate power carrier / arc line reference number for low power carrier).
System 1000 includes: (cell 1, sector A, f1/f2/f3):(1002, 1014, 1038/1040/1042); (cell 1, sector



sector reference nunber, arc line reference nunber for
hi gh power carrier/arc line reference nunber for
WO paosnomdé at e power carrier / arc |ine referenP€r/nsaone034295
for | ow power carrier). System 1000 includes: (cell 1,
sector A fi/f2/f3):(100224.1014, 1038/1040/1042);
cell 1, sectorB, fa/f3/fi): (1002, 1016,

(
= rdAAO SRS g Pt AL 02

1050/1032/M.054)3 X e 11D égtod A 26/, LOFBRIOL) 5&I0] 0699/107¢ B0G0) 2 (cell 2, sector B,

S r f3/fi);(1004, 1022, 1062/1064 ;
b5 EODPE. 19925 B biDoe p) Gk acpecion G5 AR Ko FPAIHER 070/ 1072);
(&bl A3f,/1585% BH06/\ 036, 1074/ 670/ 167K90 tor B, £,/fs/f)):
(cell 3,55Ex0r 45547 13838) Sl ) 42@%%7?89’3@6}1]3%&/ 7 B dt/0):(1006, 1028,
1080/1082/2084)0 ECI1D 82¢tOOB Ak /f1/£:0:610063] 036 ¢0R6/ 1G5 S/F090) f 2)
: (1006, 1030, 1086/1088/1090). Figure 10 represents
the sane | evel of frequency reuse throughout each
Fa6her OQéﬁ)r@se%VsStw RAAO RvBRSf eRRERSABhsednNSh&Mehéh &tor of a
advanced Tevel of deploynent,” e.g., where a depl oynent
systempandgnajhticheeseriy @stistedrip ke edvpnged lege! oftieploynisat, e \Whae a

a5 BB SR BTN RERE st B Gl BT

custonicfb&R Wil highldSmands Wiidh 8 fukef) sath didkpleyeeht lpeaer

| evel s P1, P2 P3, in each sector. In various

enbodi nents there is a fixed relationship between the

t ) ) . ' ' .

L8608 IRURE 88 8y Bl b by P, 9900 i cah o
In varis@cdmtodamentt tere Rtal fixedfrelRionshiPbaaweenRBe tioe®Ppowet laeels Py, P, P,

. sane regardl ess of the sector. Figure 11 is_an ,
that is pgad,ja ep %e_ewr-lmeosfmlw’ﬁgéﬁsﬁpa?y% #e?ﬂ’é_ai gchsegiepand the ratio of
P toP%!él&f‘?z' 19 id the 3HOY Ess\Wrhift deb@yi nvention whi ch may

used to convey information wreless termnals 700,
g., nobiles traveling through a system so that the

e.
bi | .may. make, i rmed deci sions regardi ng handoffs
JaEwEa it L isiol LORIEF P PSHRa REET At Opfern SBnne I
accordhfiRNFIN B8 idRenRONRhidhEHSY Be 18T EOBeYifoRHation wireless terminals 700,
sectors/cells of the system In accordance with the

e.g., mpbilasritaveling thhenghratiystens ¢ tet theanebilgs meaymakesnfasmed de¢isions
cel | tor d carrier.frequency. to-use for the
regardig [ghgqlls Ve 4T iR MpIale Sy dret gy raltugisgBp gover lvels
from ti§d SRLS sk s/LERTBTThE §REEn. Tn SEITRARIED QTR irfentTon] WiemdBile selects
shows exenpl ary beacon signaling for an exenplary

and deteamines &0 yhichgal seetor, mad catries fiegueppy g eserfor the; niry
hree distinct 1.25 MHZ bands ( 1102, 1104,
COHmm%?%%%Pgthe set of three bands (1102, 1104, 1106),
represented horizontally in illustration 1100, may be
i ncluded as part of a wireless communi cati ons_system
viht Bisepsspdvale Ve heacan) signals are fansmistsd f-pompeergbedimgpts. Figure 11

s o LSy ey CAPUPIGE e s 1
Figure 11 shows three distinct 1.25 MHZ bands (1102, 1104, 1106), the set of three bands
(1102, 1104, 1106), represented horizontally in illustration 1100, may be included as part of a
wireless communications system with a 5 MHz overall BW. Each 1.25 MHz band (1102, 1104,
1106) includes a carrier frequency (f; 1108, £ 1110, f3 1112) respectively. Sector C base station
beacon transmission are represented in the vertical section of illustration 1100 defined by the
vertical boundaries of block 1114; sector A base station beacon transmission are represented in

the vertical section of illustration 1100 defined by the vertical boundaries of block 1116; Sector
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beacon transm ssion are represented in the vertical

section of illustration 1100 defined by the verti cal
whowadaemoies of bl ock 1114; sector A base st atiPCI/DER00084295

transm ssion are represented in the vertical section

of illustration 1100 defiped by the vertical

boundari es of block 1116; SectorB base st atl on beacon

ar e € ye .
B bas S AU P P B FE5E RS RS G bTon BE i Ryon 11200
define@byhhoedstiddl bBundaty efblocls €TINITn eh&ﬁs&&fﬂ e sScthé?SSlﬁase stat1on

station transmtter transmts beacon gna S |
transopiter; (B HE BeaeR StpEsals 1ntg gach afghe thrz@banda 112 1113% rhl 06): A different

times. tTHE SHowdh iftldsOMEmmha WO LERS s te@t()monrﬂku Za%)lté ﬂac@ﬂl&bon ’gle
tor to maintarn its receiver on t requency ban
frequehtbabandsthaMB cemdtly ussigfor downlétdwdta signalatgaasd getatdeng, and process
cei ve and 4{}%6 cess peacon signals fro

and yet re
beaco%&‘ﬁ’é%iéng‘}f@ espsyeciory/eelis gn grdgefo ‘Péken‘é%é“%cffﬂ%%rg]% handoffs. The
tone lcfcﬁﬁé‘ﬂsddeHe B@é&gﬁ’&%ﬁals Thgid @8 150022 643 Qf vk 'ﬁ@ecp Bformation
ignals withint VHZ band can be used
1dent1ﬁynfgcth¢ra¢11 B> andisetarflipi thlgh@ ldeht tith®t;asedtos él:l'oasc sﬂatbon iransmitter

wansis e i AR bing G ot Uing AT0f {02 F Retor & Base station

transni?@éiGrahdffs b oedohkZidhl 1 BCH@in fhd@SBerst BAAPNI02 (row 1124), and sector

transmtter transmts a beacon signal 1126 within the
B basa:séatrqnetrarrsnbtmrdranam ¢ beagon siznyl 113Ravidhe thercapidgsds band 1104 (row

1128) \/é‘ttat% s]%ecf%g %asé ?ta}u%n g sénn%%&% ?r owg PE%??‘ s?%af‘iﬁ%ewithm the

camer,ﬁ Beid1102 (Bas @ 132)akdcair A baseStikibh @fanérhidds trhfisenits Heacemsignal 1138
gnal, 1134 wthin the carrier f band 1102 (row 1132),

Wlthméb% t:fgflemfz@a% 1594p w1} 130)nArdactasB basgstatin SrapsTBibigE BANSIits a

sescof {9881 1135 0 W R SRR (R, PDY LIRS Bl e sain

transnﬂttél'emmts a@eaionlsilg%ﬁl Wi 4ehiithih e caariern fe barid1 DEn@ovt 1044), sector A
(row 1140). At tinme t3 sector C base statiaon

base stafig GARSRIGET frangmatiaheaconsugnab 1) wHhin t%!q ayTigr Brhapd d fQo (row
1148), Ca’ﬁﬁ sb&br ﬁ%a@ﬁ%d‘rﬁ?ﬁlsﬁﬁtﬁ%’t&ﬁﬁﬁﬁs a B@a%()ﬂ ki éalbﬁ%gf witidh 'tl%ncamer fy
eacon signal 1

transmtter transmts a Owthint
band ldﬁ?. l(noew 1132) BEedtirhiih@®f ¢hecmnlsmdlt83d, beacch sglmlmanaaetmsh that time
tion transm.t rtran |, 1154
designgfi s optfe LSt FeLepvor T GE R e PHBVEH GHFREioy aFhe B Gyl repeats,
e.g., plodibflyldvepamet t ed beacon signals can be such that
time de3|gnat|on ti occurs first , followed later by
t2, followed later by t3, and then the cycle repeats,

Tilis o e A i P o samaley ik s acfRog B 1206 C 1208
cell 1202 Qﬁlp%ﬁﬁé)ﬁlre&alﬁ&&}eq@@ﬁdlesl@% efRaeN cadiet BeiREa ARKNEEY.25 Mz

frequencies (fl f2, f3), each carrier using a distinct

BW inja DHHA-BySRY. |Gﬁr@elsfrmn<§yfs iscindicage by slotted hqmnélge Jegendsin row
0 60 BB RO | DB AR A 83 n o

1222 adaﬁﬁ déls 0202, N€arrien fiefgenk ¢ B dndicateédby dAREd Hnek mnh@l&génd in row
02. Carrier frequency f is indicated by dashed |ines

1224ainﬁlﬁﬁ@1 1¥&¥end in row

For example, the cell 1202 of Figure 12 may represent one of the cells in Figure 10. A
base station 1210 located at the center of the cell 1202 can transmit data signals, e.g., downlink
traffic channel signals and controls signals using three different carrier frequencies. Sector

transmitters use a different data signaling transmission power level for the same carrier in each
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1224 and in cell 1202. For exanple, the cell 1202 of
Figure 12 may represent one of the cells in Figure 10.
wWO2w88@99%6 at i on 1210 | ocated at the center of PEEUS®NI/034295
1202 can transmt data signals, e.g., dowlink traffic
channel signals and contrgks signals using three
different carrier frequencies. Sector transnitters use

a n transm ssion
seeorf ity REE RSN, BT ER rhA BT PR RE BB & cifrren
powerslewdlofor ehttecaaeien tied i 1avel i répredEnfedli B3 the eMklis dfhe line representing

transmtted at different Eovver | evel s for each
the capriyr fregpency i thecigetor. Figwe 12 8lsp shews amexamploryt weelessdpmeinal 1212,

e.g., nbileh8dd | LMFT) Iy %E’a{tgé @F&h'thkg%ygte&gslaﬁgrcéﬂ %Oé ﬁ@ag lt'l%‘& ndgrgtblg?ween sector

sector. ure 1 exe
A 120dendisexdr BZZ% ThegVIN 120Diid eceiong b(eM\d)nl sig@@ﬂ@d) W214from A sector

BS tragRGith: WCIS Bl BeAteugteh (O HS48 et gy e path Bower evel P and has
a meabiRE@TERBd B@@&Oét UhSVINEE R ( Bf}'ile)l\/ﬂ\lzllzdﬁzf % ﬁ?péc%gx}ilﬁlgﬁealé(?hz signal

transmtter, where the beacon sign
(BN,)t1246 &mint Becctos BS traoswittet, axhete the haatbonasgnal (&Iﬁgdaéd was transmitted

.. recejv 0 at the MN of RL. The als
with o Y s et xR PoriaT 8t o VST Bec Lof bEgon signals
1214, U2 B §Bvinl iR RignB QQQné}fh%nl%%ﬁﬁG@o §k bry(ENRan digddls %@@escnbed in
transmtted with power | evel has a rreasure
Figure Blcei ved power at the M of R2 The beacon signal s
1214, 1216 shown in Figure 12 may correspond to
exenplary beacon signals as described in Figure 11. A

t Althile 12181kt Hesddtd@ardedi &idn RN IERIsAP, IBWRY) sk®éRkS with each
(P1, P2, P3) associated with each carrier fre%ﬂenc in

Cmerefa%qﬁleg@ewclbﬁe%%@fé@ gell, vm@ieé’l P1P=> Bs.>Fipst rowi1220 cemegponds to
camer]%%gleﬁ%r f;g%ggﬁcg v{ ?Z%OHC E ?oqﬁﬁgryfr%déren%ﬁﬁ?@%rdg\%w 1224

0] carrl requency

corresll@rm te ogrries frequisicy 6. Trst ¢ctimb 112261 eneaspbidds tbiBSéectR | Alpswer
cor responds to BS sector A power transnission

transnp%w veleteshed e@9mm42%§2@rr%%@w®ste&a&¢sst@t&rbss§@r§mweéﬁransnnsswn
level; ﬁr‘ﬁ‘ﬂtc%[un% PEWRLorkds Sﬁ(ﬂﬁf&"t@ BS%@ctlne@:iJowef BhAEnicQbh [Elr\‘fel:.LZIﬁQhe
sect evel .

corresponds to B power transm ssion
illustrdtipnt 1&@0; ﬂrd:qmnc}aflumrepmaﬁed by edueaitlind, if, bywa detdak éine cand

ot f2 by a dot/dash |ine, and frequency
frequelng%ﬁ au‘i.?éﬂ%‘Ll #$-ne. Figure 12 al so includes a

conpari son prediction table 1234 that nay be used by
the MN 1212 to calculate SNR in each sector (A 1204, B
1Bigete kZSalmlnehldhs & eempaisonprkdintive tghle d234 thahmagde usﬁd by the MN

n_is cannected and t.u
1212 SRR R AT BRI TR0F T SO B B et g G gpecictions
as to viHae weald'Hat 9?&1 is nhé REN agli PepntctsEHiduted DolMNr d2iér within the same
knows the fixed relationship that exists between P1,

sector pptogng of the essriers i theedingentgectarsy Eke MOY 1242 bmavRbe fixed
relatloﬁﬁffp Hlta?gmsts between Py, P, and Ps, obtains measured values for Ry and R;, computes

the values of the table, uses the table to calculated expected SNR for each of the available
options, e.g., sector/carrier frequency combination available, and makes a decision regarding
hand-offs. For example in the Figure 12 example, the MN 1212 can predict a measure of the
expected received power levels for data downlink signaling for each of the three carriers for
sector A and for each of the three carriers for sector B using the equations shown. From those
values expected signal strength may be obtained, and by dividing by the expected interference

level the expected SNR may be calculated. First column 1242 lists the carrier used; second



the values of the table, uses the table to cal cul ated
expected SNR for each of the available options, e.g.,
w@ewsne9earri er frequency conbi nation avai |l abl BCT/E81904/034295
makes a deci sion regarding hand-offs. For exanple in
the Figure 12 exanple, thg.MN 1212 can predict a
nmeasure of the expected received power |evels for data
I ' I Rept
columiE B0 s oD @iR B Mol PR ST AR WAV (28 Gubits o2
sector 8 Bfstragntithe, etilathich®lsho w6 Ftoequahiossused|toeslculate expected

. i gnal strength be abt aine a ) .
SNRs i AN Dy SRS e Sh B R b darb Ry 1ERincludes equations
calculaﬁﬁ@ 5%6%@d@'ﬁ(§'ﬁ@¥h33ﬁl\cﬁil‘2%oﬁﬁ&ﬁls vifich#er €9 lséU@Sﬂd 18@4238 includes

ts the carrier used; secondcolum 1244 |ists
equatlcmq u@lt:mlem ergsoted SRS i€ tHedy Bl geoneattsSrirsairier £ ghinow 1240
ld1212 Fonr}ﬁﬁ%mi ia:f,sect or A BSetr nsmtter, while
includes gIpa{ioms 81 PSSR S H L used to cal cul ate
expected SNRs if the MN 1212 connects to a sector B BS
transmtter. First row 1236 includes equations

dapeqordance i it e rventicontes MN lflhiéuwlﬁ%@_ﬂ ediAHa &q dedjdego which
oG Flapkfy QIUMREPIRERS ELUDE Sy BUIONNE st owe

connectiafi Withrthé Bsst BNIRY, avhilewthe? 40N may liele& tegsman SNR thét is Iaeceptable for
M\ 1212 connects via carrier f | g corﬁ%ﬁ? e Wltng
the MNsflat3 iegaiFamems butnot (g bealy o 8s éeaarmgfte? Fifer SR G aofhgr MN that
h I
may regﬁ?é tﬁ@ h@ i“%'g?l eh)%(g?rp e e@gglnﬁe&%&%iy%@gg@ étﬁgll ‘Sglgb'ﬂ&&ttrafﬁc
loadingrequoinerrerts mrthekydterh e soewtenBNBimantts reffiotlbastingidommegion for a

select. to.use an SNR t ccept e for the

siven sigpRa kGRS dranPe g Fotne et GEER anGatcH Pyl Miipe beacons.
better SNR for another MN that may require the higher
| evel. In some enbodi ments, selection decision shall
donsiidsrembodihends,|eaelt sastpr vé H tiansmis @tsst ¢frbetamswdttl¢mﬁ0ne locations

I onNe e affi |.oadi i nf.or t|on
of thost Be AN ey sy AN BB M B T Ko o rens.
differefitRatdi D610 MY bE aaNeNesd Bydiffbenh eac alightly Elffdiient apdviatsevels, the
enbodi nents, each sector will transmt a set of

corresp@édl@érﬁ@nanﬂted ipewebleaels of diei bsaeonotignaldacing kv to B Ne In 2
o P S Y ) (0876l 3
the intdrindfiatd dake@armishidd sovesttieves.spould dhvghbéacoditfahienision power that is

power |evels, the corresponding transmitted power . | )
more thagag BT theeladnS RIS GrRAVET BENA ak RERIST Fisaqaney \Rgnilarly, in a
v &00f e M1 980 A | EpHEBEAR, DAL M RGSLR SR o
the IOWen dem ImdMﬁtsﬁoni powet leaelsstionil loave [admecronl tﬁansmlsssjrqndv@r that is more
con transm ssi on po that is nore than the

than the GWP(S’? the Rt ARSI FSAQTS PR VL |5 PGS fREUSGEL carri er

frequency. Simlarly, in a given sector, the beacon

signal using the sanme carrier frequency as that used

tIn sbmea eswbdingatsa a fixed data transmission power relationship between the carriers

serving a sector exists and is known, for that sector by the MN. In some embodiments, the MN
retains or obtains information allowing the MN to determine absolute data transmission power

values from the relative data transmission relationships.
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the | ower data transm ssion power |evel, should have a

beacon transm ssion power that is nore 5 than the sum
wo@Rooshesat a transm ssi on power using that carPCEDS2004/034295

frequency. In sone enbodi ments, a fixed data

transm ssi on power relatiogship between the carriers

servi ng a sector exists and is known, for that sector

A5 BTE SRR DRy KDL B v

betwealbé «thriem (Cﬂ&t]aertclyanﬁﬁdlﬁ) Sthé QivepRuYeTs a§§h<§la@ﬂd&©90ﬂﬁdr@6h‘ﬁlhﬁncatlons
aﬁlbve d ﬁ_‘a transm.ssion_ rel ati onshi . Al t hough
SySteri Wi, bR RexiEAed igto @gikleranicarmbsis ofspstienslqtp imthe system.
bandw dt h di vi ded between 3 carriers (frequency
bands), the invention is applicable to other
c bnsamng erabodimsnts y\&ln'emsfeaturdrs dsraaﬂ‘&imélds 6f thatvehiiomedy ibBtimplemented
i fferent nunmbers of ,carri slos in the system
in parof LR bE Srom and el s Brothir e oL Sy, Tn such

an emb&VifIRhi, & WRNeRQeinIRAIS ﬂﬁ%‘l&ﬁeﬂtéﬂ 1B%Eor9£n<% with the 1nvent10n may
conmuni cat i ons systemand not 1 nplemented 1 n ot

utilizeshe beacon sxgh@lng/fsatgms and nleddl dnhentyenhmrewhe;n a\hmalable in making
t.ermn nt ed ce wth the
decisi i B b By rr sl R SR e AARE  cat ur s

and nethod of the invention when avail able in naking
deci sions regarding inter-sector, inter-cell, and/or

i Ao RIBRses oF CxphnBiae thy inFentiopyit ﬁw&b%ﬁppﬁqmt@d ﬂnahgachh:eu includes
at leasi Qﬂﬁe&gto? %nft'l BPGQ’&%? s%tlgf? ﬁp rn?ecélﬁﬁ ecfjmelii% 5%“3 SSF%{){ %‘ﬂls apﬂ base

east one sec or an one

statlors anrcuedb dthndefiit sccotibdtivesesdetirs 6&d/biscels d b s @ asd @m@lﬂssector cells,
e US? Handof fs occur between sectors and/or cel
mtra-CP a el ag dnserpgel handotis may gectie i the Gapg plzmplsiple cparigre wlthm the

same s%étiok Nh&s-s&84d haﬂmgz od QG thd bAGr 8@?? lf)lfnvolvtss transfers of

tiple carriers wt hé sane sector,
inforlmanni,q:fhfy&caﬂdyyan cignalingHanhidfdes e th davise @D QESlgfmaltsﬁiﬂa sector, and

s transfers of information, physical |ayer
other SRARE T PRERIINS - BOWer Ay g Bl vishome gertermed by the

modulé@% bPthe s8R (OLiREIIved igRRd haﬁﬁloffaﬂfi i Z%@Eb@m cht%lyfrct)rﬂ gne sector

power and/or ‘timng control per
to anotheriviaeosimuificatines ket @g(, apn-iwitebdse tidks suchhae fibenojmiicfor wire links,

ni cated frogm.one sector to anot her
that exj e B ond o SRITE HebersPiohs A Seliietine Piadufis SPRkfponding to the
sectorsSefdsigle badeasiatept i ¢ or wire links, that exit between
one or nore base stations and/or betmeen t he nodul es

corresponding to the sectors of a single base station.

S e b BRI DB Etemfoap rtaing e
exempmy bsns( el i 1302,%@22 1364 cell LBSUE, calPk 1368, 1306.1336), bach cell
cel | ach cel | |nd|cated by a soli'd

mdlcaqeii F-?é;‘ asplig Ihée ClEZal@ h}E@@I qell (1302 130405061 5198, 13180 gepregnB)the wireless

cossERATEY gl £H95 GOYSIRES1 8807 By IRt e con

(1302,d804 13061 1308e13M)) | respectively. Cell 1 1302 is a single sector cell. Each cell (1304,
1306, 1308, 1310) is subdivided into three sectors A, B, and C. Cell 2 1304 includes sector A
1322, sector B 1324, and sector C 1326. Cell 3 1306 includes sector A 1328, sector B 1330, and
sector C 1332. Cell 4 1308 includes sector A 1334, sector B 1336, and sector C 1338. Cell 5
1310 includes sector A 1340, sector B 1342, and sector C 1344. Carrier f; is indicated by a
dotted line as shown in legend 1390; carrier f, is indicated by a dot/dash line as shown in legend

1392; carrier f; is indicated by a dash line as shown in legend 1394. Each carrier frequency fi,
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(1302, 1304, 1306, 1308, 1310), respectively. Cell 1

1302 is a single sector cell. Each cell (1304, 1306,
wa3®8/1099810) is subdivided into three sectors PCT/BS20841a84295

C. Cell 2 1304 includes sector A 1322, sector B 1324,

and sector C 1326. Cell 3,4306 includes sector A 1328,

sector B 1330 and sector C 1332. Cell 4 1308 incl udes

e N T

BW sepemingy aréind\ﬁMeﬂ&{afpﬁﬁg The tddiussoficach cRtied, dagh/dorot ited) line is
[.in shown in |legend 1390; carrier f2 is indicated

e
indicagjye gf g tPnuEHter pomerAssasiagi it thecgarier i Jopgivemmsectar f3
is indicated by a dash |ine as shown in | egend 1394.
Each carrier frequency f1f2, f3 is associated with a
1In26d/Hrstivall d302ltthe basg wation u‘hnmlhiaeﬁudvlsizamafrh@lﬂney fiadtalhigh power

B t he BW segnents ri [
tovel (1 346 fe SRR IHOT D 6. 8- AOS Bb LAt oo i chpRd siggals, from the
base staﬂeh 312 tbewﬁéleEsht%rrﬁthl@ 0O L BFeRTYEEd ﬁ%?@ﬁét%@cgmvﬁfshcell 1302 for
the carrier in the given sector. In the first cel
data cargg@nicatienshase station transmitter uses carrier
frequency fi at a high power level (arc) 1346 for
comuni cations, e.g., dowlink traffic and contro

chahe sécontl @Bﬁthgm fiheObAst BRtibRSRcHF Al trfdmiddrdisbPcarrier frequency f; at
wireless termnals 700. Carriers f2 and f3 are not

a high pewar levek (aratl 3¢ 8 for copmpnications eeg. cdmyralimkdeaffioard cangrol channel
si gnal{ 'fr%mc’ ﬁl%ﬁ){&ge &g‘t!lJ)n f’a?igff%P v&t/elga? ?%%ﬁlér%ﬁ@%(?(ﬁ glie Bc'aa%% stg%horg‘ 8%% B

transrrh@@reises( Gdrtigr ﬂé%ﬁﬁnéyoﬁ’l aCORgH powat ievels(ared 1350 fcﬂQMﬂi dofkmunications;
traffic and control channel signals, fromthe base
the ba%et SR BFCee1 & RS ticE Peaseaptisy HicHPSY o8 2 kil PRwsRlevel (arc 1352) for
y f
data Cm‘ﬁhﬁ‘%ﬁ%pomr ?ﬁ fé \?g@ ?3'(95% El?tr Ufgégr??e%% tfggl’;(h%y gag
commumimionscat i ons; the base station sector C transmtter
uses carrier frequency fi at a high power |evel (arc
1352) for data communications. Carriers f2 and f3 are
nmtthy BEL dll S96OME b‘a‘?e' shatibAO ek A 4ahnHEFHME ceR et ABguency frat a
In the third cell 1306, the base stations sector
high powamlsmlt(tue:b 135461 camnivsicafiows agn clpwiliak traffi agid qmomelrchannel
. | evel 1354 r,. co cat i
signaly P (g Bt s UM, 1R e RARTOT Ryt 00 ichise REHDuor B
transmStidttus € cakddiSrdfiedd yf € heSH tgh PbWEARYEl (489135 for @B ommunications;
station sector B transm tter uses carrier frequency f2
the basgtstafionj sgetop Gvieansigtes usqsaagier fizgeernicy fs afsa high power level (arc) 1358 for
dMacoéﬁﬂﬂﬂ@mx%ﬁ'ons t he base station sector Ctransmtter
uses carrirer frequency f3 at a high power |evel (arc)
1358 for data communications. In the fourth cell 1308,
the base stations sector Atransmtter uses carrier
fingheEaveth gefl 1408 b basg stitighs sretpsrA fransapitterysey cargigofregiency f1

with af:zijﬁﬁ']g}f %b%f ieggls(’arﬁ 1960 fo‘ii%wﬂhﬂdﬁlfca{i{)ﬁg, fe! g‘.:, cﬁ)%li%ﬁ '?Ita?f?é and control
channel signals, from the base station 1318 to wireless terminals 700; the base station sector B
transmitter uses carrier frequency f, at a higher power level (arc) 1362, carrier f3 at an
intermediate power level (arc) 1364, and carrier f; at a low power level (arc) 1366 for data
communications; the base station sector C transmitter uses carrier frequency f3 at high power
(arc) 1368, and carrier frequency f; at an intermediate power level (arc) 1370 for data

communications. Carriers f, and f3 are not used in sector A 1334 of the fourth cell 1308 for data
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channel signals, fromthe base station 1318 to
wireless termnals 700; the base station sector B

WO e@naemote er uses carrier frequency f at a hi gPEr/URINOE034295
| evel (arc) 1362, carrier f3 at an internedi ate power
| evel (arc) 1364, and carpjper fi at a | ow power |evel
(arc) 1366 for data communi cati ons; the base station

comn R0 S AT AR M5B S50 LIRS e 2

cmanﬁkQﬁ@Bdlate power |evel (arc) 1370 for data
conmmuni cations. Carriers f2 and f3 are not used in
sector A 1334 of the fourth cell 1308 for

d ; ' IS, not sector C

L T S e T
f5) at Hiph (dve) FA7R} intermletiiafedhit) 187 ahd $@w §4ra) 13MBSpors Idelshrespectively, for

transmtter uses carrier freqgquency $f| f2, f3)

at
commypigaliqng, &8-» §ayplink efficad cateol cvame signals, fm thehase station 1320
to wiré1BSsQermhindI 706 VWRE blas% ?zlt%n sé n t r 3 r udlcarrier tfreg‘lency (£ f3, 1)

communi cat i ons, I'c and contr
at a (hgha(are 11388, gmtahs@dlzﬁte (6:!1’01 h’iSOb dew (atpl38M pd@2Dletvel, respectively, for

t l.s. 700; the bas t ct .
commpbGRIdHR:¢-¢r IONBENC T apd PrUE ShEgiel BETHS, Kby thy pass station 1320
to wirélBdsABnliaAIS )70(1 3R babd§t8 SHRRLRE @ tQﬁsﬁﬁtte}%égs cArQ% f@&fﬁ@ﬁcy 3 f1, )

1382) power | evel , respectively, for conmunicatio
ata (hg:ghdarc) d3%h intakmediate (arc) 1386, oontard)l 1368 Rpovedr ISV@Hai;IEpthCIy, for data

the b 1320 t I t
comn TG 0% 235 ShAL LR R She R e T 2o 1320
to wirdleRqer@iadls (6@ Thud, in thets" el B uhthead 6 ¥ull #8Guency reuse. In the first,
i ntermedi ate gargz 1386, low (arc) 1388) power |evel,
second anshbird icolly (1302.0k304at 3068 Gierisiadsaguenay, rebseof, 1/3 anshin aekd 2 904

there 1§ b ¥ehhncd 56 R sBo HARAELy Rh ks rom the base

MAre ess termnd 0. Thus, in the
5th cell 1310 there is full frequency reuse. In the
first, second and third cells (1302, 1304, 1306) there
i Bigyret [3agpreneys disfeecat dvels/of figgeency r@asmth@uglwttaﬁwt@n.agd may

s S TR PRI PSR HS, Smcnion o
first callelBda mztyrmp@bemta ragioy stherm thad mmi/ow ﬁnmbsmﬁcuatomi @rsupport,

.o 0n t di ate | evel of d ment ccordance
while thefith gl 150 @y eRresent a egipnwh erat o1¢ 82 ﬁ!@@ BeEQigysers to

R SRGh® it S I
SIPPOIS ugp port, Whi | d;fquP:g cfgllléic 1?1%5?‘1& g?ély eﬁ‘ﬂ%@éﬁgﬁ b P’g pr e% feyb1R of support.

Differeng ge@wsmkﬁ%e 1331838« the fuugh calliBes maiy refyesest dxﬁferent regions,

t d d f t
each rE @D RaLpE A Hienbliuf oy WPt bPasch rA BBl Vi R the
differeRE&tif n&dﬁ&%g@ﬁ%ﬁa inle3&Biectr of Qﬁ‘chf QUIthily E&tdspdRPR B dual

represent different regions, each region requiring a
infrastgficitre d@i@ym@meplrogmmus &r, besedpipen hanwaes delivievw ifynding, iand/or

oot 0t U LT D AT S ko
sector hmfy Idapdnk u.gj‘ol:i Itige ek mRHIS GhaVdt freqibncicd ATShbUPRR the service

har dwar e l'ivery, funding, and/or
provider to use at the particular point in time.

In some embodiments of the present invention, the base station transmitters transmit
broadcast signals on a periodic basis, the broadcast signals including information identifying the
base station transmitter's current deployment configuration. Figure 14 is an exemplary drawing

1402 illustrating base station attachment point transmitter deployment configuration broadcast



installation [imtations. Alternatively, or in
addition, the different |evels of deploynent in each
W@ ewsnomay depend upon the |icensing agreenmeneGI/EIE034295
frequenci es avaitable for the service provider to use
at the particular point i3i-tine. In sone enbodi nents
of the present invention, the base station
signal (Srf GalS Sf@itfcﬁlea[ﬁs 140AN&Mthe B %%ﬁ%@)nt | %&@iaﬁ)éo e REEIY Broadcast
basi s, the broadcast signals iInc ng I nformation
signal létﬂ)éntlcrlfl@mg gnformeativms derifping oncrentaregsimittes deglogmentaonfiguration

nt, configuration. Figure 14 1s an exenplary
status i§$ e‘i?k)(‘ﬁ g"%‘iibrf p?al“f q%iﬁaﬁﬁ g Bﬁggl 154,(0%13 %@? a%};f achment
point transmtter deploynent configuration
broadcas tsi naI on the vertical axis 1404 vs tinme on

tHhgure d? 8k dswiss pﬁ%exmlérwéﬁ@; 8P Yeblty b¥Wcthatcan be used to
0 t
evaluat? 'bg%ggﬁ%th%ear%pg)gﬁ*egfj%% %:hélg)p %?(%ﬁdg%h 31%‘3511% IE %ﬂé Q}?es{ﬁ}g%{gee%bodlment

WTs 700éatstore lﬂ&aalhﬁorﬁﬁtlb@dl tablel 1508 9né ugak inlféABationltd PBocess received
etc. 5 Figure 15 includes a drawi ng of an exenpl ar

broadepss signglp & %lbqlgnaiéé@&ttﬁ Seteppine fee %@te& of he sorppending Frptransmitter
and proi)teﬂg O é’ h%Xmi; xl‘rérgfrﬁwl 9%2%_}%63 ggg@ggg@%esﬁhmt%aw}m 1504
includeis mﬂifonmitdnmm the triadmhited &0 r desd gmm;lentahé that evond cblmmit 1506 includes

rocess r.ecei ved  br ast si nas . g., si,nJ 408,
informfieneh e AERETHE 1SV Col ot i gt o elidint A GrageId i broadeast
messagterlﬂlﬁ Bhd fnBluda e tﬁﬁﬁﬁﬁérke&&néés%ﬁﬁoﬁ Rl - s%!ltfeséf a 19¥‘ht1fles al

of table 1500 identifies t first colum

sector aethldhaldesou paftgromad iand whichtuses 4 siagleiansmittes,ecvadune of 1 1dent1f1es a
cond co

scctor RFBBHRAED oy <Bit 4o ke s P SOBPREF) Ay 912 ideniifcs o

sector € &aAFni@kr, Cﬁ'thlstei(ﬁ)tﬁ leA¢dr 'tl{esﬁur{)és% of éxplTa08A GRRlasRSRPHE! there a
1408 can i ncl ude t e transmtter sector designation,

five disjineltgpesaof\dgplosedeells in dermypteng gs dwyvnsl@d*‘clgure 8| The segend Feld of

messagsq%log ?nci d.tf gnSﬁ %1 elzdet\é\)h de‘t:eé-jgﬁjx{eetﬁ %’F{% ﬁg%n% 1%\( T‘grtp%,:\frvheere a 0 value

indicat€@fa k1l sfeqid faoe$a aalae of OfindReaidsansdli dftr e, 1mapla RaM8bee ificates a
2 identifies a 5 sector Ctransmtter. In this

cell of &pg r}gq)@ a vajie qf ﬁénglgatlgs_,g eell af typg ,},3% gpqi aryaluerof |4§ndlcates a cell of
S [ I
pe 9GBS Rind DERS oGyl e 0ER ghnFRB48Mcg i
each setiogbfleazh pns&aaalg@nk&@ﬁ uges khﬂiﬁﬁacﬁ:amahe.seagﬁ]é}%tto determine the base
determ ne the depl oy nené | evel cell type, where a 0O

Smﬂon§%¥%€“Wﬁ@ﬂ@5@@§oﬂn@gﬂon gURYNE 1302, a val ue of 1

indicates a cell of type 1304, a value of 2 indicates

a cell of type 1306, a value of 3 indicates a cell of

Hypee 13080 irhatica tabdd UES500owhidh ilhdiretes excraplesi hesshgg field information

havi n st ored, car. r us

nd )
for broggs 8 riedgtss LioRt B AR S B SR o S BRR ACE Bysm 400, First

TOW IS%H&nf?ﬁésecﬁIds 2br &a8h boluPE Firstdfind M5 PeRHEAThe ARESALE: of Figure
08 to determ ne the base station sector transmtter

1300; Sd@pid@plrmm 1iﬁ”ﬂerglﬁeatth@“ansﬁ”@ITS@CtQﬁd@igmtwlm vhlud bxoadcast; third
columqt $ ﬂ@?&lgﬁ% d%ploylrrle%tS Lhaten }gﬁ(eevn?ue%%aﬁssage field

Figure 16 includes a drawing of another exemplary look-up table 1600 that can be used
to evaluate base station deployment configuration broadcast signals in an exemplary
embodiment. WTs 700 can store the information in table 1600 and use the information to

process received broadcast signals, €.g., signal 1408, to determine the status of the



, 5 for broadcast nessages fromthe various
transmtters identified in exenplary system 1300.
wo-R00st10990v 1552 identifies titles for each col BEMUS2004/034295

First colum 1553 identifies the transmtter of Figure

1300; second colum 1554 _g3xentifies the transmtter

sector designation value broadcast; third col unm 1556

t I

comesihAIL S ind B ERLRTRGcchBYEL G4 B8 5402 o i 1600
identifieg &vapt &irsy ccblumln 11654 tiradbbdees 11650 Om atiomt omiha tﬂaﬁsmu$tedsetcmr designation,

cosond b SeRSS 5 R RE QTSR B AU O crtpment v

1nform§t?(5h & OdrBert (ii‘le £5, B & @R Sf‘pd)vveﬂl@@l ere%p@ QRvapda e ffehfm broadcast
information to process received broadcast SI gnal s,

message, ]g108 cen nekide Ihm@ansmtt@@getpnﬂmnanen,sw}mrmgi flue of 0 identifies a 1

sector ARG SEPORH O e ERIPIRL b Soe B RARS YrBel e
sector Alitfabme, WhldsD ideed fisdessetidt B thaishn@ifer Odhdtd¥alue of 3 identifies a
transmtter sector designation, (second, third,

sector € gigpemRittes ofnthis cxawok; fombepurme%)of ﬁx@mﬂl@g it b assmm@d th@t there
are thr%gsﬁtﬂﬁt F@Bé Q%H?I@tanh ?nrg% dfs{f &rp%%f Re@ ﬁn%rsgli&fn gs ehown in Figure

eve resp EC |ve

13. Thé (setchdi thitd ﬁﬁﬂltthalﬁbldﬁ)f mm&%ﬁ@&dﬁ&ﬁludé&é vglgee 1156 to determine the

transm tter se tor designation, where: a value of 0
deployigahieydliie £1as of pRweTdeval dpl the Retiespendiae wa,uwh%%ee vahyg indicates
that thfﬂ"g u?eds h DELE og'i AALALL BE cadiel & dé? ]?owzpower level, a value

ent| |es a Sector transmtter, a value o
of 2 1nd1da1m ihticesicaissmed o anBntermndinietfosver leval] aavalt@lofid inflic&es the carrier
is usedfabfi I RS g%rgﬁ Cf}&-fw X%ﬁggﬁﬁrgrg cgettnllqggggg@g% H%)tﬁlglgme the base
station "séb%ﬁrﬁsﬁu&é?&l@ﬁlo?ﬂnéﬁﬂ dakightRes. carriers and three
di stinct power |lévels inthe system as shown in
Figure .0 13 The (second third, fourth) field of

ssa 4 e n aIu used to deternyne . .
TRETE T8 b Mo FRR AT To 3t FRicR il Gty SR Ftp i Sieghe Tiflg information
for broS@aEQHERAEHs HdnE e Vafbus MMiRHEites Menafib®in A@hpRir® Sydtéat1300. First
that carrier is not used, a value of 1 indicates the

row 16g3identfieq tlagdereagh celulrr@wFpr@wsﬂume&éi?’ idgntjfigsithe trangmitter of Figure
1300; s:ey&idlcc%thﬁﬁntl 4 ﬁglﬁt{f*?%rthé &aﬁ’é ge ect%p déménea'ﬁgg (\jzlal%t z)gg) gf:ast (third,

a va ndi ca e carr

fourth, Iﬁ1lfmb1 cmommr(lsw abs8 ﬁldeoyiﬂemsfea‘s thasrobd@adfea@d cdi%%p@ﬁ&ng to the
to determine the base 5 station sect
power le?f%lrfgrﬁepkoem%fﬁ; et thednfe, durcatrics As umddmthatﬁs 8céqy transmitter.
i ncl udes table 1650 which illustrates exenplary
nmessage field information for broadcast nmessages from
gy 47 ioaudratvirnBr00titlestsating an ek émpldryi aneéwidth partition into 3
system 1300. First row 1652 identifies tjtles for each
frequerY AR 360 FQTSPOPIN 1B IFTEK SRR Bse ARl hapsent

1nvent191§ '§Gfér £7 e hdf0s hAESORR afigh 96T 11%@&&1%?%%‘8};’?{? ST ¥andwidth is

tranSmtter sector desi gnatl on va
partit1o(1¢dunltcd(baf1d>l]|rhahdw1fdﬂf 1H)8, bad Rrhar(d:686, 1710 58nd BAgAYwidth 1712), each

associaled S § &G ResblisifE SREEA R ey G 1207 &7 PRRCHobR sM egnawiasn in
each baf@ (170, 1280, U5€2) ibYarifidheBRtS£ St tde@NE Mist@fed by exemplary tone

1714. Tone spacing 1716, equal to the width of one tone, exists between each of the successive
tones. In the example of Figure 17, each band has an equal number of tones, and there is no gap
between the successive bands. In this example, the tone spacing, between the highest tone of

band 1 1708 and the lowest tone of band 2 1710 is equal to a tone spacing of one; similarly the
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Figure 17 is a drawing 1700 illustrating an exenplary

bandwi dth partition into 3 ,5 frequency bands each
waeorsaspondi ng to a different carrier in accorPEmnts2004/034295

with the present invention. Figure 17 includes a

hori zontal axis 1701 illugkrating frequency. The

bandwi dth is partitioned into (band 1 bandw dth 1708,

o 83 PR e 4R o BB 17125
equal do/®nefsgaclidéf ofe3 1706) . The bandwi dth in each band

(1708, 1710, 1712) is partitioned into a set of tones,
as |IIustrat ed by exenpl ary tone 0 1714. Tone spacing

12 I,St
oEfne P kil O ANt S0Pl Bl BB fptucing 3
frequelhi‘y bmmablaﬁdrésgsmﬁﬂg &ﬁwaffefﬁnﬂbﬁﬁeﬂi‘n dcesrdanceani¢h tHagir€sent
no gap between the successive bands. In this

mventé% rewe I8Haclpdese hgsizentabaxin £8Qlciblysteatmatiragnensy. (Bidapdwidth is
partltlgﬁé?fjﬁo%nelﬂ(@@ vahd ltbgﬁ‘d\k/ﬁm@f%%t B4 Pba ﬂ@ﬁ@t}-lzl 8%}1 %?mh% bandwidth

one spaci n bne; sim
1812)sqmah |asgg>ciaﬁidmmlm at:hxeedpbgdmg tameﬂﬁe@.fenbﬁ(fd 1802!, [ !DS(Blnﬁg 1806). The
12.is qual toato

bandvsggtgdp fEf t ; ?(2508?:]:15%}?@% 1% 18 Qalgtlgp DiRy2 s tones as illustrated by
exemﬂllnlyl@ﬁé B4 14N AR sﬁﬂéﬁrg%iﬁ%ywﬁﬁﬂ dyirdhdpare Bhﬁl Q'Ehe W1dth of one tone

inCluding 3 frequ bands each corres
and exdst$ b@lwenn eacdirofithe sucnesaive (bcbrteammdle\laanth frhihe pwnp]ntof Flgure 18, each
inventign. Figure 18 includes.a horizontal 1S, 180 .
band R Bt orper PG a0 eifcS B shereieri eipgatt e dhe successive
bands tv&hlé vdftahé Qﬁ@@pﬂcuﬁﬁﬂiﬁh 18 15. 13ABis cRARPIe2hE %}Q:V!p%lﬁg between the

' and 3 bandwi dith 1812), each associated w't
highess mrree@f@@n@ﬂ §08 and therlowess @pmmcfjvalqd ? 18801, eqnal to ecmne ftBcing of
bandwi 08 1
twos sy, e Bun B it Pl 8RR Rihe ot 3R pARLT pod B Hpest tome of
band RXEITAk @fyal k@A eonk&pacind 6MEvospaci ng 1816 wi t hin each
band, is equal to the wdth of one tone and exists

betmeen each of the succeSS|ve tones in the band. In

t l.e . e .
PR O T B B B pucin
frequebejl heeB chilecatmpasiny® ddiffdennbdrtbr iageaddaideavitiome present
acing wdth 1816. In this exanple, the tone spaci

inventigy Righte d Randpdnadiorizanal Brs EdHdllystiating figquenaye The hesdwidth s
part1t151§HQIQO ‘?ﬁﬁlﬁ’@e’@ﬁgd 1810w 13ere@ea! Jn‘a Zabatnﬁgﬁdtﬁ H@‘f% nf f3» HallBwidth

simlar e tone spacing etvveen e highest fone
1912)afach assdcﬁteﬂamm anoiretsbendm@eanen fneqalenéy ah9023 {11 BAA, £351906). The

o SIH3h e SSREED 19,8 B e 2P SR
exemﬁéiiﬁ?'té@ 1143 Toh8 IR 19A8RAhiL 8L 540! 8 %gﬁ’:ﬂ b B2 WiRtHPof one tone

. ferent carrier in accordance wt h th pr esent
and e}ﬁla’wbﬁweem ¢adhj of heesuteessive kange én thelpand.zbrtha kxampls of Blre 19, each

5 R R LA B R B BB e s
bands $idh eqpaRdhiBe Biand Weohe spacing width 1916. In various embodiments, the band
spacing equals an interger multiple of the tone spacing 1916, e.g. 1 time, 2 times, 3 times, 4
times, etc., the tone spacing width. In this example, the tone spacing between the highest tone of
band 1 1908 and the lowest tone of band 2 1910 is equal to a tone spacing of four times width
1916; similarly, the tone spacing between the highest tone of band 2 1910 and the lowest tone of
band 3 1912 is equal to a tone spacing of four times width 1916.



1912), each associated with a corresponding carrier
frequency (f! 1902, f2 1904, f3 1906). The bandw dth

w0 poosaedrrband (1908, 1910, 1912) is partiti onePCT/NSW0L034295
set of tones, as illustrated by exenplary tone 1914.
Tone spacing 1916 w thin-3ach band, is equal to the
wi dth of one tone and exists between each of the

V. . : , .
TRl PR PRERID MR BRE SRl PP RN, o By S ik
signalings wathirathteesseatornef thapanieddddl. Détrties axisP02 uemressiswector 1 OFDM

sena RO F G AR Db b 5% Calls sBBRR P etliliibrom
signals aF dhotvarg Qlicdddivd RBnbles GG, leresRASI Brrdshbading t8 an ODFDM

~ time, 2 tinmes, 3 tinmes, 4 tines, etc., the'tone
signalingodiginggn/PIIPN syinrbal iriassraigsipm fime intesval.oMertispleaxing010 represents

e PERURER L RIS 1B R LA v

sector 2 OFDA/ WigH418 adekhoiwnsds ¥udorsdi vk retiafgle©DOOS; A fRotabgle\WeaBsponding
t he highest tone of band 2 1910 and the | owest tone of

to an ObEM signalomedyringe (AFDMosyanhob franypigipm gmsrintepial. Vestieal axis 2012
epreselfy Lo R TR g0 B Rt 008, (LA Pl Escmpty
successiwet dattor B IOERVSgialy &e showihes sRoBsive ir¢ctangdest0d 4] eaak ir&tangle

o B RN S0 BN ER RS e v, T
three tiRHGRESEIME2GRE b 2(?04@%@\4%&»%!@&.3 are shown as

successi ve rectangl es 2006, each rectangl e
corresponding to an OFDM 5 signal i ng during an OFDM

nbol ] SSi [ ' . Vertical i,s 2010
TR Be s alin s 2akbinces GO ol s R e pienals are
synchréfted] bR8Pdkn the Rir&S&BlcYs hre RRow il ¢ MR AloyinRHERRESANE with dashed
sector 2 OFDM signal s are shown as successive

verticak linss 40H0. el poeEmbndimentadhern giay bediveddiaingiofigets betaveen the
. OF Lanal i:ng. dur i . OEDM, sy ol i.SSi i
variousySertis, ¥ kg Pt oty Ehing 20 REPRR s, e AR BT e

termingd.gnal i ng while hori zontal axis 2004" represents tine.
Exenpl ary 0 successive sector 3 OFDM signals are shown
as successive rectangl es 2014, each rectangle
IOEEPPRACLAN L2 80 AR, R B fiflafy b BB dr e tation scctor
transmid€§104 poR &b dHfederi? @adieraused edthi thegate stdtorcafithd game cell, in
observed in Figure 20 that the OFDM synbol
accordgrice dt the PrsRCTiTRenfiAR o VoHical e H2SoResinhPT dancRaREdsnme
sector ¥t GE P BREHopBA gD cBleshile 8L AT Three froquency bands (f
carrier badaldHiOdefitearrier bend2 Hify firarddrbend 21 1) rage udefls ¢t thelfe taveienband
the various sectors, .the fixed offsets predeterm ne
2106 ofgigiry RORROHEOD TEBAIS 1AL SRS Ut i O TP oW povwer

level PO afid YE,8eddor 21 1R i traMinitied 40Pbdabbitpdw&t 16V FANIn the f, carrier band
éxenpl ary enbodi nent of base station sector

2108 ordinary non-beacon signals 2114 are transmitted at a second power level, e.g., an

intermediate power level Py, and an f; beacon 2120 is transmitted at a beacon power level Pg. In
the f3 carrier band 2110 ordinary non-beacon signals 2116 are transmitted at a third power level,

e.g., a high power level Py, and an f3 beacon 2122 is transmitted at a beacon power level Pg.

In some embodiments, the beacons signals are transmitted at different times than the

ordinary signaling. The beacons signals are transmitted relatively infrequently in comparison to



0

transm ssion power for different carriers used within
the sane sector of the same cell, in accordance with

wWo b@spowsent i nvention. Vertical axis 2102 r epPEBER1084/034295
per tone power (sane sector of sane cell) while
hori zontal axis 2104 reprggents frequency. Three
frequency bands (Jf1 carrier band 2106 f2 carrier

the orcfglgagg s%‘fllzgﬁ'xgn Iﬁje%%@yb@r%g% fny&l%t%}ne gﬁﬁeglds 1 réﬂ%&@ at

differeft @vier dvehs, tvhid tiatbeacdt glgmalmg\m thel cﬁﬁeﬂent @urger, bands ISWransrmtted at
power |evel PL, and an f beacon 2 118 js transnmitte

the sar%ﬁ P Bdaconn Hiseremeleg) enpi@dlm@mt fae powenlevelef %Pﬁfcon SIgnal on a
ed
per ton%%ggs gsgc g&)ﬁ@gﬂgﬁg%ﬁ?b@?g?@ﬁ%&?ﬁﬁg rafrlrg’r 1ﬁﬁg%£§ntaf
| evel Pi and an f2 beacon 2120 is.transnmtted at a

acon_power |.ev B In the f3 cajrier nd 10 .
SRR 22y hOrEs Zen0 Dotfhuind oy bl Sppotinl oSy staion sector
transnﬁs@ioﬁ%o%i"ﬁfr difMEht caBlids Bsed wtthh @ s‘ﬁﬁié’%éctbﬁé!ﬁﬂhe Rhine 818 in
beacon 2122 is transmtted at a beacon power
accordawevltlﬂae prasesidmeensiono Vertiaat axis 2PQ2 tepresents awvirggrapaverrvehile
er.ent

norizo R BRSPS e BRECY R ReceR el P Yana 2206, 1

carrierb@h@22085 FycatidriRafd 2Dt 0)Yaré ise@O MGk BN ré}%ﬂ‘(e&ﬁt@éaﬁihélﬂfa‘ﬂd f; signals
Si nalln The ordinary signaling in different carrier

using adawawes ?etvlebf% iR teacoatsignals wieh areenermitiesh s pycraghpeer level Py
h
2218. té‘g%lg??@? Héﬁ%ﬂ?%ﬁrﬂgr ﬁa%dtf%)%égil% Ilsqlrl? Qlli m(f@r%rg dﬁante g@\%ﬁe{reﬁ for non-

beaconeyifiadl Weioh are ftbehs oy atlaemge péwdrlieved 2a2220.S desrﬂd 2216 rapresents
per tone basis is significantly higher than the per
camertbawéfsﬁmls usmezhigh apyar i velifgiaan-bascen ggpals yighsirg transmitted at

averagggéwaﬂgwgaﬁ%bil ustrating an exenplary enbodi ment of
se station séctor transnission power for different

carriers used within the sane sector of the sane cel

SRS Bl S B RS by ecn pover

level P?QQ B8 Arfbwie? VRSB Pg@?zo‘ "si%ﬂlh?l@'cbhere-rg‘ h@aBfdehd QQQG Betb@:@ﬁ‘ power level
carri‘er band LO Carrier band 220

P; 222@ and pewerldaved P22223. are used. Bl ock 2212 represents
carrier band fi signals using a | ow power |evel for
non-beacon signals which are transmtted at average

mgﬁé 2By 8 i1iddtrARhGof aBlcReMpRALWT §BFeaIS6K-6p Edld (ee% a detailed
band f signals using an internedi ate power |evel

represenépiiva hbenmay §p asast Rihthe VA tectaleatie mnlméaerétle\@l/ @%g:y@e information
in an eg ox%@apjfygt%}n gxfz,h %g a'x% on%llﬁ) ﬁl%uﬁézﬂ‘? ﬁx%%{i&%? ﬁ%l?alg ﬁro{ﬂ Bdse station

Sirgnal’s “usi ng POWEr T éve

transmitefs ﬁeﬁlb@fbcsﬂvgal al $hleTCihd6}frecds§a106 &, atrectivdd depl@mesmagel type
power |evel P 2222. In the exenpl aré enbodi nent of

value dviwgnﬁdeanzlz:ontpn@déo ithe tablgdelank|upsnd Heierine ibe forsespenrding cell and/or
sector {nﬁ%@eatllgé Iz‘ﬁég'%@f'}%log (Mglicﬁég %éﬁ%nrﬁ%eaagl%gforﬁnraﬂbljl Eﬂ% ¥irst column

ween power
identifying the deployment level cell type value and the second column including the

corresponding information. In this example there are five distinct types of cells corresponding
to the five type of cells shown in Figure 13. In other embodiments, different numbers of cell
types are possible. Second row 2304 corresponds to exemplary cell 1302 type; third row 2306
corresponds to cell 1304 type; fourth row 2308 corresponds to exemplary cell 1306 type; fifth
row 2310 corresponds to exemplary cell 1308 type; sixth row 2312 corresponds to exemplary

cell 1310 type. Each row of the stored table 2300 providing the WT with information to
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P2 2220 and power |evel P3 2222. >0 Figure 23 is an
illustration of an exenplary WI stored | ook-up table

W@ 2009/109986 det ai | ed representation) that may bePUEE82004034295
the WI' to eval uate depl oynent |evel cell type
information in an exenpl agy system such as the one in
Fi gure 13. Broadcast si gnal s from base station

de,terméneat?ls'ilil t t e(rgté{ 08 1g§§a}51|ro o e1 en&ﬁetd%gg\e/w aﬂlq ﬁléso&gﬁl’z ‘Eﬂs aptors use

whlchgﬁdeﬁﬂmtpﬂwéﬂe{zéle tabl e to | ook up and determ ne the
corresponding cell and/or sector information. First

row 2302 i ncludes colum header information, the first

G i t vel

vlgai %&e@&g nlg ﬁt he{v&l}{ @geﬁ%ggenﬁﬁﬁl %ryl 23:0?,9 1§taﬁ§cﬁh£nctemﬁl the present
inventiony fl@sipatingi thg theé:emmary base dtmdﬂsmse enasptdby hacevakee.g., a

backhyul BESE ¢ S Sxeatitt SYHCP A itchises pRIERGE, 2504, 506, 230k, 2510)
each chg%ggg{iggwan& g,{ Bhsd WARR @593, 2%%'25%%1%8291@ respectively.

Secon 2304 corresponds to exenpla
In exemplary §362n £§Qkgach Hpasedstatmm (2305 26b4,r254 p020dS, 25)’2(1)@&1 ¢oupled via

noo 0k G825, . 7300 SOrLESBONUS L EXCIPhONY o oo

Netwoﬁ&%ﬂél BPY BBples &I%Qétvvaﬂa R0dS tothB IfteMePAbora8 LIRS REMEEK nodes, e.g.,
to exenplary cell 1310 type. Each row of the stored

other haa¢)$tet1<23@m¢srs@wmdhn@eta§@1tvwdw,f:w iNetwerkdinks (2526, 2528, 2530, 2532,

2534) %n%g%tf:ie eF g‘ egxg%reqq ic cgb s r@}(s& ggﬁ(galsg}]mdggn g£ r%ﬂtp%f BVTS Wireless
termin¥R] €5., WWO%CM@W‘M&W ﬂl@é&hﬁ)ugﬁcblg WieSsydfen SndPestablish wireless
drawm ng of an exenplary system 25 i n accordance

links with the At Stiosnesaetor atashments points g deiavylablrearripis.
exenpl ary base stations are connected by a network,
e.g., a backhaul network. The exenplary system 2500
| Dsdetde@ 5061592 259a2 i1 ludtké, (cﬁﬁ&ﬁﬁl, c%ﬁﬁ)é},fz,aﬁd Qhrrea i as (dotted lines,
corresponding to an exenplary base stat 2512,
dot/dagislines, gushdpsherbliges), methe}y@élb isgePyan o eWiieg pfa carrier is

1nd1cat%§%8;?ﬁ@| éégé?lcg BER ty@)@%? link %UQHT fe%ﬁxjvg StL ﬁxs ifditGed %gjtﬁe distance

coupl ed Vi a network 252 2528, 2530,

of the Bh32,g. 253}, frore spdute stetign. t 0 net wor k node 2522, e.g.,
a router. Network node 2522 coupl es the network node
to the Internet and/or to other network nodes, e.g.,

OfiB&fe ﬂaﬁ@uc%tcﬁ‘) éﬁ’ﬁes HERoBniEbn of B re@@ﬂﬁ%nﬁ%i@ illitrtes an
Networ k I'1 nks 26, 2528, 2530, 2 2534) may be,

exempmrg methodaa’ropcmmg actiteless tersymlemg 26mbllan@¢f: tmsﬂle betwgen carriers

based g% g I‘rqea}:lgssvte ogco\{\{ﬁ‘s?gnﬁﬁvg@e ?% H%a n@b%d)\gg} gggﬂy%gower%ansnussmn

level r8iatiGbhips et delc@sferd inntk&lrisbetb eSuehemehed 1sParts@edrBy well suited
attachments points using the available carriers.

to applieagien whexzsg@tlplzmerszagwed in aellrqrisectocandythesie is p fixed known
power rglaﬂons'fup, L3 powe%l Bffseet,r bet\%enat%e Q&R&I}lﬁgoﬁ bg&‘/ér used for the different

carriers when transmitting signals in a downlink. A control module in the WT memory, when
executed by a processor included in the WT, may cause a WT to perform the steps illustrated in
Fig. 24. The method 2400 starts in step 2402 in which a WT is initialized, e.g., powered up and
begins executing various control routines and begins to receive and process signals. e.g., OFDM
signals. In step 2404, the WT receives a signal in a frequency band that was transmitted by a
network attachment point of a base station, e.g., sector transmitter corresponding to a particular

carrier frequency. The signal may correspond to, e.g., a single OFDM symbol transmission time
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dot/dash lines, and dashed |ines), respectively. In
each sector and/or cell, usage of a carrier is
Wo pabsgeoeel by the presence of a type of |ine, BETUSIV04/034295

relative strength is indicated by the distance of the

line, e.g., radius, from-8he base station. Figure 24,

whi ch conpri ses the conbi nation of Figures 24A and
period248mayl ihelatie aipﬁﬁalay of mgmﬂltar[qs, eneh lsrg:riabtbnc) pmr@ﬂppm@ng to a different

Wi rel ess tern1na t,o,.sel e

vt i il g PR A GUASISIAEOTE & R POUT:
narrov«flﬁﬁ@% 9% %%EEOM%‘YMP 161 PR i ¥y RWEHn theda R $HE cﬁﬁﬂlrﬁiﬁk for each

eve I ps tween carriers in a cell
camersfmquency l&lr[g"la knowet p«men lqub athi¢hcmbyb¢ thewaine fetiihe deffezrent carriers
catlons wh e mul ti

used 1§ B Petl G Sees B acifiont v <GPSt b Rt lli tdbomics et

and/or'se¢ 8t iypB $ktoRnatforwhicR cﬂpmse@fbfysa%brelbﬁtt@ﬁﬁﬁalttb @letermine the cell
transrmission power used for the different carriers

configwratinn andlios parrier figqusngiaapwailablea downl i nk. A control
nodul e in the WI nenory, when executed by a processor
incI uded in the WI, may cause aWl to performthe steps
Bék%ﬁb@bﬁﬁeéd& fiirg sighdl reddivee Svgs 2404 tﬁlk&ﬁb Bll)é rvﬂ&:rem asmmato

402 in which aWr is initialized, e.g ]S p
frequebejg FlgéaléféeWMOﬂ@P@@Flp@lfspeéféﬁ?‘?@ﬂsm% l?tg EE" is PTOduceS a

pori o] G5B 85 58 Ve@“%'dzf.fgﬁgaw@ﬁ@% s

compdh@ﬁdpdr hede wag i t}ﬁmymmtvﬁmﬂnmeéfrmbm bandtcoerespoading to the received

poi nt of a base_ station, transm tt
signal QPP@@BB PEPGTgds BoR SE?Qr%Oé G de0 22K Wg?fefafleea‘&%’lﬁf& X thg g signal
comp&fﬂegpg ?thﬁl%r $igr zﬂ%ﬂ ?s m@deg Thifmly B8 |denOhiMbsy SiOplurality of
ARSTA’SST On 1] per| and may include a plurality of
knowis érgpngy nbm&nelﬁamnns]ugmwmg apied o tf@smamﬂlargﬂglﬁl tone whose energy

different. fre and bei di f erent n
s v in (RS PR Ko B ST R L M P b s
compab@RAd thr&h8ld 1n%te%eﬁf‘19|?o 8dtSidhe ifitBe &ﬁﬁp@ﬁh@@dﬂ%ponds to a beacon
transmtted in the downlink for each carrier frequency

s1gnalu §|1m:g baademovignaboae transwigted ahd,dR orgy) tiseestperedharethe gpwer level of

e different carrlesusedln r.
user didcp & (51T YL ohe PR Lo RO Lis RERL B ity The
threshbld@RgyThé Sevesd] kinfR dheddvesdpeiper tohy PRergiorhvdedan cminnmlmcate non-
can be used by a wireless termnal to deternine tlcp
beacog eignals o thegiyptam. dhcemppnsatsydiich do HPW%‘QE%‘EIP ghgeshold, e.g., for user

data ag%/a ao@% §/p f;é@%\"o \Aﬂlf(ﬁ{lﬁlﬁgﬁ thindrhiftdy ﬁ%lﬂgﬁbn—ﬁb@&&ﬁl\é Isereratmn

ereln atine to quency si
proce&ﬁrﬂtﬁﬁ Sﬂeg_wm@ eTrBdte P4 A2she Hcéﬂeﬁrexgnalmongmnentgs proanssEcﬂ:ﬂb recover
or

hi s produces a pluralit nal onent
the mf,omm@@p@qmmﬁgw@@ anfthesieggived ﬁoeauihwéen@aéwa maY g ©.8. USer data or,

in son?%cgag%r cgl?gﬁ%rﬁﬁgfo geecgcgrt?%belpon | tibf Cgﬁt %@f@r‘é&&&' t¥pe information

ng to th recei ved
is furtﬁelqna&ess@ersmpi D4 wieaeedsefedomstsp 8922406 to step 2408
where an estimate of the per signal conponent, e.g.,
per tone, signal energy is nmade. This may be done any

OR&, anzﬁ cBﬁ&BBﬁ‘éﬂttisy d¥Ermined to correspond to a received beacon signal in step
2410, operation proceeds to steps 2414 and 2412 which can be performed in parallel. In step
2414 the frequency of the received beacon signal component, e.g., beacon tone, is determined.
Then, in step 2416, based on the frequency of the received beacon signal and, in some cases
information about previously received beacon signals, information conveyed by the beacon

signal , e.g., a cell type, sector type, and/or a carrier frequency to which the beacon signal
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known ener gy neasurenent techni ques being applied to

the particul ar signal tone whose energy is being
wore@suowds i n step 2408. The per signal conmponePCT/US2094/034295

per tone, signal energy is conpared to a threshold in

step 2410 to determne if_gghe conponent corresponds to

a beacon signal. Since beacon signals are transmtted

, . _than, th | evel
e 38 B [ B B T8 e
and/ocszoio fygatinfosmerdssy, ch@edpdading iy the evdrR a1 OF BttaPkYneRfrom which the

several tinmes the average per tone energy |evel used
beacop alge@ﬂ%mrﬁ RIGESSerbBEEEiNe ilgwgrdo pereshuoisd seldiand/pf sector

i ¥RQANE e i & leSectSr

nfor AR SIS i0.R0) pECRMNEHIER T e o o
corresporidingrtit 4 waeivedbearoh sigtlaludh 8@p2a4 hfaeedtiodl @it selative power levels

oper at i ds fr. t 2422, | t 2422 th )
st whiPlLSIgg 8 AN KR URETRRL FAericss 6t sl Trash pisvibe beasen signal
was rdcBived lmiléool@trfe‘?f@mk-‘)@hg gétlggveﬁri‘nftoﬂﬁa {dnCiE's ﬁqileﬁqg gtrerbg bhagg.

i nformati on nmay be, user data or cases,

cell type and/or sector type information. Cell type

apd/ or ctor. t i nformgtion js furthe ocessed_.in . .
A o B BRI SR b B SRR it
generBEIPRBE B tHeSendlyesthd'Rideilyed BICHR SRANML o oReh S AR kR&ple, Qual link
. beacon signal in step 2410, operation proceeds to
carrieist g gBergy oA beasan signa!l qampsnertoriespopdingd wauticr d.) The link quality
- Lo the freguency of t.he received .
iRk oghle SR AL Mo ERYBAG g B8 B 5. m
some eleb@tinene it is THeevalud genstatnl id4a&gy Banastionstée4(8. exnean®quality
._of the received beacon signal and, in sonme cases, _
eSUmaiG, 7 3PeratS GReABsdrenprey Habigsis puprlisdito 6€p 3448 viherd igiralssd in
combihﬁfcfﬁrm tHRnfoPRUE rfgbtg%ea H‘g bs?éapcféﬁél.s' _gnal » €.0., a
cell type, 'sector type, an For T2 A ri er frequency to
whi ch t he beacon signal corresponds. The determn ned

i pf or iop is supplied to step 2424. In step 2424, )
t tecpg?éf 18, ﬁ%qt&aﬁ@? gq,tng?gest BE g@lgpﬁ@:(;l FEomgF msse other carriers which
can beGREA RSRPBALNY cs&ﬂdﬂ%aﬂgﬁs\é@fnhe&ﬁh% Y seBlob %E@Fﬂbmf\{/l‘g% the
whi ch the beacon signal belng processed was recelved,
receive¢dangsdetectesl racessigsil comgonmit brigindiedr The estimates for the other carriers
matign .and to retrieve information on t

e s T Bl G TR e e et

For exRplees RAR ity bidatc 861 8 PERR i i :
o 61(248413 i nf orqmat |yonl oarll the relati ve&&g\a/ebrg%l%g?/rgfeg fg%ﬁ%lpléﬁuahty

estimatyj qpmkgbRonging toradirshéartierdyonultiplying thnesttmateibgrtke ratiotdfi¢he second

e r igh.the beacon signal s received s, also .
carie 9N Iy B0Ro 1, % P DR e v U or LRl el carer
1 times (FRPPRA1 8imllar] B tadinl2fibBryvot & link 3/hidMecapelRfabBehddMsing a third

parallel with step 2414, a link quality estinate is
downligk cayrigr aryhggsgerstediiiam giedmgynaovieheelatenehipeddiskqonlity estimate

' . . eX | al _link carrier = .
o e T80k BTHRIGR g 5 HERL s Bk BOBAE A o e i
carrier¢atifei fast chrger (Bg., IQuak 1akaairicy 3esQilmRicariBrY theesAPSIFMHh e
nmeasure of the energy that was received in the beacon
tone, e.g., in

Operation proceeds from step 2418 via connecting node A 2420 to step 2422, In step

24272 the generated link quality estimates(s) are stored along with carrier frequency and/or cell
and sector information used to indicate the network attachment point to which the individual
link quality estimates correspond. From step 2422 operation proceeds to step 2424 where the

energy based link quality estimates corresponding to different network attachment points and/or



sonme enbodiments it is the value generated in energy
estimation step 2408. The link quality estinmate val ue,
we2@s09e@sur ed energy value, is supplied to sPepU2B034295
where it is used in conbination with the informtion
obtai ned fromstep 2424. 4g1 step 2418, |link quality
estimates are generated for one or nore other carriers
. . . apl . .
comert s b OFERGH A00BRAAR) ORRof AR BH. B 2426 whor
carrier bed/er vedorknidtadenedttpeiht hestatedhagedhon tertindrgpatity estimates generated

originated. The estimates faoy the other carriers are .
from opofdRafed i af%l&ff?@m-qo&ﬁ%wlf whiekihon O bt ity value is
selecte?.?ﬁ)&bl%ﬁoﬁ A PrSeebds e DQTheR! a GEldosr 5 Pkitif@RPHR nefwork

qual ity estimate for a second carrier can be .
attachngpau poiat eatrdsponding to th sejecitd tigk Hshé newerlcgtachmpniphinigs different

SO W TR ORI .
exceed&ﬁfe{du%nﬂﬁﬂ@qualiwaf)ﬁﬁgular fMelntof link carrier 2 =
a

link carrier 1 times (P2/P1) ). Simlarly, a link
quality for a link which can be established using a

Tonbend Gl B ARROU PR ARRTLRLER D 40 R 088biver wi

adjust fd frgisnB&Idn RwedYev@Uhd 4 fingiiogot he pbivesdiffeidnke Getateeh Yhe currently
estimate by the power level of the third carrier to
used dewialink; qesrier signal @d the pgwer leweliof carsier signglivsed By theyew pgework

o558 I ST s S50 5 T oot
to compiite phe2d@R i dseongervert &b BeludeidnKhgsiah stoh @shodimerts( thy nebée will
T R T T T
changeg{% i ESh s@@ﬂcﬂ&gt&ﬁ 3\?@{’&1‘3{{&\%}% AAHddWaint| 1 nk qual ity

stinates corres . From step 2422 Operation
proceeds to step 2424 where the energy based |ink

ual it stimates.correspandi n different netwark
3o Sicermtaf oo IS rba e Biecledcammes pd P pgiing network
attachrhé&@ Pbint % thd Sarlke s thhil dHkren@P BERE S By BB WT F efRHls hhRloff criteria are
step 2428 where a carrier and/or network attachnment

not satigfiptht Operatien proceadls frpsesiep A43the stepdd0duias senpeeting prdeds 2432.

L e

ongmn%%hggted: Operation then proceeds to step 2430 where a
andoff is initiated to the network 5 attachnent point
corresponding to the selected link if the network
t ac oo . . .
TRGIT DhisRRh b P bl Ebltbed AT Ao MEe HaRHbIe. Some
exemplagpappardtuspial étiodsxeREbtsddsbigbetiusingnunbiendd epuabibatjonsyo help
~particular amount. |f a handoff to new net wor Kk .
providgexanteretithopoy atous slemens sieps Gty spmfined faccordance with the
. ibgceiver will 0 adjust its transm ssion power |evel as
invention, . ;
a function of the power difference between the
currently used downlink carrier signal and the power

llg \éeflrstoefxer%%{arr}il grrnbgéig'lne%'lc iéle%(tei%eg ¥>y ttkpezenurI]r(lee),l\*/alns(iltst\g[r%lr 5) in this example ,
is direct to a communications system, comprising: a plurality of multi-sector cells, including a
first multi-sector cell and a second multi-sector cell, each multi-sector cell including a plurality
of sectors, said first and second multi-sector cells being physically adjacent cells, wherein said
first multi-sector cell includes a base station that uses a single carrier frequency in each of a

plurality of different sectors of said first cell, a first carrier frequency being used in a first sector
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attachnment point. This may involve adjusting a
recei ved target power |evel used by the nobile to
W@ vpe®1¢ he transni ssion power to be used. ThRGT/UB2004/034295

such enbodi nents, the nobile will change its uplink

power |evel to reflect t hd0expect change in the

downl i nk power level, e.g., the 5 change resulting
of said ﬁmtrcei]/\jlrtd:fha';engnd cxarﬁelri:mmgmtedmm k sedond gbrrendf saal fitst minkti-sector cell,
. step 243 andoff is. i iated i f the selecte :
the irg g 65T e S SSHS AT o8 PACHIL L PRy Tdti-sector cell
1ncludE§‘§ s&%ﬁ& bﬁs% sedtfh tﬁértﬁfs@srgaid’ﬁﬁ?hﬁlﬂsdé&%gcﬂeﬂ ﬁ‘@qu@ﬁ—m@i inl 4 first sector

handoff criteria are not satisfied. Operation
of salqosese@damltf smtnrwklp Ezmaplarsossssteapmm ﬂartaemnlné@talcn@mumcauons
tion of t . .

ink bl S o e PRE e HRH. RO PRRETGHIR R beine a ink

impleBeritt@ MBS aPRaRdnO B FiBEr dPARicable MRS A4Blel Ih eREBPIALY system (1)
t he above descri bed net hods and ag paratus are

the plysalityiafneulti seeter estis Apithar gampshidgtatbird mpltrsedion selhispid thigd multi-
sector %glz\%rl{cgl.gcﬁrg%(g ﬁ%ﬁ@%&:ﬂféﬁﬁ[ 89'us%8 pregﬁt 1‘&%5 a%drég{sj;% arrtler frequencies in

Ow varil ous e S an

each of @it deetoeonfivaltetlird Reld Ohivhdands am etxbmbhtey emb@dih'ieﬁt‘l(s) | Th the
first exenplary enbodi nent identified by the nune

exemplgry egipodippent ,ﬁS)tthq: gasg)g;gw}gp of saigd ghigd mgg{-sch)rgell further ulses a third
carrie; nu{qglé S}éfi\téagﬁ] of ﬁ@ §&H0rs fi?%&?& Jth?lldr}gulglasG:Q‘JOEJ Eé} Y v&Herem a first

ctor ce I'nc ‘t1-sect
frequenejf barahd assostealnwithnsdid firss eartrier fre@ldnpy,mhonmfrequeaeyc batrrd is
sai.d first

i.ncl udi n u allt of s and
associgi ayth S 1oe 0GB hopadid 3 ebeoy\Pandjsasseptated with the
third c‘éﬁiér?re %eih@ 3@l &cbhd 8id t'ﬁHhtffe ﬁéﬁglq{angselhémg RGA-BU&SapBing

base st n that uses a single carfier frequency in
frequegay hargks. a1 wreabinplarpémbodifrene(d) thedwsoststiot obsaidithiidrmulti-sector

cell, a first carrier. frequency b in - US AN a first )
cel ot i i e SLim PEREREY Rt #AF Bl s cens end.a
first frH@L%cy Batl SRR s®eRsPWitRan dicthdek 48 fildtlchirics Bl ®ncy, a second
the first and second carrier frequencies being

frequedcy b@deqwl beasgpcidted with asdinglugles smd smpnd cargige frequaneyy and a third
freque'gc?]\g arr]%)e 2 go%?agecp\? it an%cﬁ At u%gs {he%u IS f’%ecgl{ency,st#le first, second

requencies In a

and thia lfféqﬁ@fc@ruinmbdmg HECbRirlapBinkg frelgyennyl banas 515455 €#fné diye and
may further include a comunications |ink between said
includingrasplugnhigy elestumbasnaced wpeorssd (@ H%ﬁn@bwmml% 4hg Byss and second

frequeH:%Jga}I%(; 'b@ﬂlg%egégﬁtg aggh gﬂﬁ%%g%lggig%g tl?e} tr?l‘l(g %2&%11%3?1;}95 tf first and

secondsﬁtsdlmy bandsh&uph b amboddinehit will be labeled embodinent {)r Tembodiment
hird nmulti-sector cell aid third

() th%ﬁ?%?ﬁ%&ﬁ’d’f @fet?w tQQQéP%?&@a@B&E%ﬁ%Q 10-i Brsoms versigagef embodiment
(3) thﬁhtéﬁ@ﬁ?hltﬁ@é & thi foik s@%@g%lﬁgl‘??ﬂd? t ahﬁ 'éec{lc\)'hh ﬁ:ﬁﬂ&dc@%ab&‘s being

sectors resul
separated tyxtbeppaving Batvesh aingle pajr of hdjatdnt tamee np:taaad farst frequency band. In

some Yemngggsl g«:g%lzﬂ(,cg%glitltﬂg} %? ﬁéq?gegtgllél P}&g {sfﬂs g flI‘St second and third
frequency bands being contiguous frequency bands. In some other versions of embodiment (3)
each of said first, second, and third frequency bands have a bandwidth which is 2 MHz or less
and wherein the total bandwidth occupied by said 3 bands is at most 6 MHz. One such

embodiment will be referred to as embodiment (9).
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carrier frequency in each of said sectors of said
third nmulti-sector cell; and wherein a first frequency
whand10®i@ssoci ated with said first carrier frECUEsY4/034295
a second frequency band is associated with said second
carrier frequency and a third frequency band is
associated with the third carrier frequency, the
flnrsﬁil’otﬁ’ GRRAGHRY ?ehi%aﬁinefn[ @gl&gg SX%QF‘HldaS se%?drr&@ a cell is transmitted at
non- over appi ng frequency nds. n exe ary
a diffeamb deﬂIElﬂVeI(fﬁ)m ahath@raaaies tahsmittedin 8 a¢atort I(Dr[od such embodiment will
-sec e a.third carrier _frequency in
be refRHO 37 CBhGTERE 195 < Tehegiri 8 b aneR (3h E0Fh hgrin a sector
of a cefing nansfdnttéa af & GRS YoRaNByed HdnPsn epéa@ﬁ&c{raefsﬁ]memﬂ a sector.
includes said first carrier frequéency, a second
Such anrepthodiment kyaH@ecraﬁqrrbé tm@wda@tmmtm 1h Inndme vetfsime ©f embodiment
aid second cart enc and a third.frequenc oy
1) o {3 SRR e AR e i et it ed within o
sector. Csﬁdﬂ £ crhb QRBMEMCYill Behefeliletl 88 as GEE@IheRNd 25, Nin' he Versmn of
freq uenﬁg bands bei ng non-overl ap plu&hfrequency bands
embodiment{$2xAmaveingepeine diffiercuesiipgt lsaq@ Putal Int eylother version of
n
emboa?'men ﬁgj %f%%?gﬁgwé ﬁe\%ase nr% %9%&&%6 éh e ng S epgp §P %I}chﬁn %glﬁcem
sectord ¢fto@dirthanttdnispite nﬁﬂuplb eartienfe@RACEN T aiich Rédiot dieh &hat @b two sectors
and_second frequency bands Such an enbodi nent will be
within|aggH [use) thergeginesier lqvsh for the samis Gairies fieauencyt he i nt eger
mul tiple of the tone spacing can be less than 10. In
sone versions of enbodinent (3) the integer nultiple
ofin dnbe/etsdmeoﬁqmﬂmjdmgeﬂts{%]cach gt statioatindndessaeams dor controlhng each

sectortgge gtgé ban ﬁg ar at ed B 1g§1§f6t a?lﬁgllgpgwgreltev on each
el snﬁlm@ L e —

narrovibland shghaleqdedmg aregndb trivsimitge caover ngoreusith tcmqlp@my being at least 20

tmes (37 AUSHhgF POV on USSR PR thof 8 Sy e e Bpidgrgnt wil be
refemeat@gpg%gdlﬁle%ﬁgy is 2 Mz or |less and V\,her ein the
total bandw dth occupied by said 3 bands is at nost 6

MHz. One such enbodinent will be referred to as

9 til er rsions of .e
(8 308k oo bRt ) M i ¥E bR B B R SR beccon
signal, ﬁb‘ea@onddl iy @jﬁespﬁmﬁﬂig foeliBtreht QAGicHE ahihitted by a8Ector transmitter
transmitted in sector. Once such enbodi nent wil |

be
being ﬁr@fsmt@battpéect@sermwddmwmpomo Jevelsn Sugle agy epbpdimest will be referred

(
o5 SRRt o ERERSAEST ot (A EoPlafyl Bl
transnﬁtﬁdfr rateutaﬁshﬁtﬂedmﬂtheﬁhmmpcﬁwammor aBuahricanwithinodseawnt Such an
be referred to as enbodi nent (11). In sone

embodg,ag@gt,vg}ﬂgoedpfegﬁg@@ AvRbodiment (37X i xed aver age power

difference is maintai ned between carrier signals

transmtted within a sector. Such an enbodi nent w ||

0'F;) sbnfee;rersﬂammrf eadodimvend (Iyeath ubR)-sector celén vad sommunfcations

systeme%baﬁlgé mﬁg% sg:% hgt%ﬂlgl\'?«/ %%Ig eF gﬁg\% ocﬁjlimfegﬂ(:e { 1? ggceh éa?ngr frequency has a
bandwidth of at least 1 MHz associated with the carrier frequency; and each cell uses a total
bandwidth of approximately 5 MHz. Such an exemplary embodiment will be referred to as
embodiment (19). In one version of embodiment (19) each carrier frequency has a bandwidth of

less than 2 MHz associated with the carrier frequency.
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enbodi nent (12) different power |evels are used for

the sane carrier frequency in adjacent sectors of a
w@edos/1099¢ transmts nultiple carrier frequencP@BUBIN04/034295

each sector such that no two sectors within a cell use

the sanme power |level for ke same carrier frequency.

I n one version of enbodinent (9) each base station

i Incdontesrsieans ehdbodtment () bichgamiet in thedirsrcellriaraninitted using

0 rlodlcall transmt a narrowband signal at a high

Nﬂ”“@ﬁﬁgﬁyi &@meQH &ach carrier used for downlink signals

in the sector into which the sector transmtter

transmts, said narrowband signal includi a SI nal

t Fresosw tersiohsorfembmdiroers (1)teack caTgeIpioARs i Stesﬁgtor of said

G RS Sl A B i
d1ffer€§‘1§ g&ﬂ&q@vme Mnce 5Bdh ethPodiRBE 1Y efeiré® Rfentdadent®Dl). In some
he hi omer narrowband signal is a beacon

versloes bodmam,tda saifhpowerdeyel éﬁfsrémp igyattlepstip Ber ent
carriers transmtted by a sector transmtter being
transmtted at predeterm ned known power |evels. Such
arh OB ofWnbodbaert&l Briheblase atation embadii dasﬂnhcl(ldfﬁ)a.t least one

In sone versions of enbodi nent (16) beacon si
sector tiagsiaitier fo @aglysegtarof ferhefly @ach spog traaﬁ%tftrtt@aw%tm% QFDM signals

into th%ﬁégﬁogt% 7 n%ljl gl\éeslectfoi) fra]l‘?t nlnge o fegéo?ld‘é\"u%lgg ;(‘)g@ 0 nExgﬁ?ériraepﬁer frequencies
used if ##)sectonimo mhioheths iramsnitttr tearisoits nen®FDB] sigaalk.

multi-sector cell in said conmuni cations system

i ncludes three sectors. In sonme versions of enbodi nment

( mo%?&%rﬁéﬁJ a)feermscfd%ﬁaﬁr@ythe st babpislaeRfa siglé 8R8dr cell

assoclated wth the carrier frequency; and each
located afijacars esleasttone af smdmw wcmdﬁndabpd g&imﬁteeql@glﬁ segipr cell including a

ot e R R T bR B S AT saffcn s
smgle%ﬁﬁﬂer %ﬁﬁén%? td (rBAARIRG ﬂ@%aﬂ sh@l@&‘drﬁ&f\frétfueheﬁ Beihpaiid First
associated with the carrier frequency.ln sone

frequeney sTostherofersipmsoefi equlr(lg)t (Db sysigmn insludes afpurth mullf sector cell
locateg (%Uélf:en% Lfeg%s m.t (%F%d F&Pd;% %:}hﬁ[@fc? & il@{i%uﬁﬁ‘%@ll including a fourth

base sGioh ivatficl i 208Ted techid ﬁrﬁ andlsdcbridbass etaluons add whicﬁ uses a single
second cel | ich uses said at | east tvvo%lﬁarr

carrief ﬁmé%t%@mmmgnaé%msea%seew of te fppdly g Sridsingle carrier
[ . Once such enbodinent is

frequeql &E‘??Il gglfigﬁ%\@?ee M ment (21). In sonme versions of
errbodl ment (21) sai d power |evel difference is at

| east 3 dB. | f d 17
b Aether gabediment St et I e HineIhe I g drvegibn SO ngp be

descntg&fl R é){eﬁfrpla{r? bnf®BAinee %I‘P be gfeﬂr&?to%@ lelnbo8ffdht 28 € Eatbodiment 27

ransm t ansmtting O-FDM signal s
is directed to a communication system including a first cell including a first base station which

transmits into first, second and third sectors of said first cell, a single but different carrier
frequency being used by said first base station to transmit into each of said first, second and
third sectors, a first, a second and a third carrier frequency being used said first, second and
third sectors, respectively, to transmit information, the first, second and third carrier frequencies
being different; and a second cell located adjacent said first cell, said second cell including a
second base station that is coupled to said first base station, the second cell including fourth and

fifth, and sixth sectors, said second base station using the first carrier frequency being in each of
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into the sector to which the sector transmtter
corresponds using one or nore carrier frequencies used

WO pooshe9osect or i nto which the transmtter tranBOT/US20041834295
OFDM signal s. In sone versions of enbodi nent (3) the
system further includes a4gingle sector cell |ocated
adj acent at |east one of said first, second and third

said fo 1J£ht, §1ftht %\l}n H%ec?%rgeﬁ} g%lecvglrsg%rrs l Fr?blgﬁg%%af(% %&e%gicigase station

transn’itsadiglﬁlbﬁusﬂtgdhmm baﬂﬂﬁﬁ&e@ueﬁby\ e €ach A EHeSloufth St A sik@ sectors
transmt signals, said single carrier frequency being

using didfegent pyeragy P@wéﬁw injegchyphid sxe@m oPlechn %Mmﬁ@mﬂl be

el Bh g USRI R AN S8 Bl second
statloramﬂhstrhtsrsﬁgmksl usig a d&gorfcbcwrtﬁdsr fesgjubnd ynehivhl i ffarehofiotdsaid first
camelb‘rgétﬁleg{:gltn: eg% V\g %\*ﬁslb %1? g %g{tﬂg pqspg(%)rg ugllgé I%l%fgq?rgr?t a%(ee&%g %ower
levels flﬁ s&%edf%dtsectafs%ls%ﬁa1§&%ﬁhﬁed ﬁgngg&ﬁd S&oh& ea&fer hgg?eélcy. Once

ourth cell, said ngle carrier equency bei ng
such eﬁnhosltmént aql én csferretht dsembedboetit 129t Inofonze m}smnmmf embodiment (29),

known BLermb DS eeratciiase BASouaRE s s et thirdggrricr

frequeln®y §%i BT AHTREH Frody saidE R dhdBtbnd farkisr ﬁédj&%i@g 1ﬂ @acﬁ of the fourth,
conmuni cation systemincluding a first cell including

fifth apd ﬁuxﬂgsec@as;,@sng @fﬁemmt er@;gx naveen davielssin ieachooff sardssectors for signals

rd se said first _ .ce
wansu 5 e B IPHL EpR Giehfac f B¢ b or 6oy ol [ vhich win be
referrdd to Sk eR®8&inThat3108 fir& fidqassoyi Banl ¥ Hs€A8Bd SfithSeiddncludes said first
first, second and third sectors, a first, a second and
carrierfreqyieney, @apeandrirauperfydiay inesemiatad sathsmr dngludastsaid second carrier
frequelﬁgf gaﬁgrgﬁﬂlgd %@%@e%c? Bgﬁc{) ssagsggﬁ? altrﬁll(lj Xr?c}]%ﬁﬁzléltdgsa {rhreiq@fr?&&mer frequency,
the firfty egurdancthitldicqgentiyffaadeining andoeerkppidadray@bhcy mas efithe same
i adj acent said first cell, said second cell including a
81Z€. second base station that is coupled to said first base
station, the second cell including fourth and fifth,
and sixth sectors, said second base station using the
f Ir gt tleasbone ersibm eﬁa:rﬁbmiimbﬁﬁ B) tefereeadh aptmbbdinfenti (32 each of the

fifth nd, si xth sectors versi ons of
frst, sedARd FAaHIFd Rodtienes, Boncadnidemnd S M h ok ors than 2 MEz wide,

In at lédsg&ﬁal Verdish Bﬂerhﬁt?dlﬁqbﬁts(gzﬁﬁﬁé kb ®hdcER AYRREYs thB s&ml cBfrier frequency
the fourth, fifth and sixth sectors using different

in eaclavéﬁaéemﬂo\ﬁéth hl/sikth seetossarsingodiffersntipayesrtleveds inSuach ofisaid sectors.
enbodi ment will be referred to as enbodinent (28). In
sone i npl enentati ons of enbodi nent (28) the second

bBiSéheSteddi b dhBIURREAtS2S), RAGW S adlSthPeHimefEBANtheGBEddRE] transmits
frequency which is di fferent fromsaid first carrier

the thif¢ eajienisgquencieiaciaciof atheast b eftthe fourth fifthdanst sixth sectors using

mffere%fs&geril gslé 1% gflf %galcg secﬁ(gr% I}a(gré %\A@% 8% odrs%leg @gfﬁle difference

in the peRONEvela( 1|>@Q>P1’» S OEDR Cree DTfeRerft @Weﬁl&b@l@ us@No tnkinitkEfferent
referred to as enbodi nent (29). In sone versions of
carriers iiheafhrpeefor pixby second cell is the same despite different carriers being associated

with different power levels in each sector.

Still another exemplary embodiment, referred to as embodiment (36) is directed to a
system which includes a plurality of cells, each cell including a plurality of sectors, said plurality

of cells including a first cell, a second cell, and a third cell which are physically adjacent to one



30

known as enbodi nent (30), the second base station
transmts signals using a third carrier frequency
woioshod9se di fferent fromsaid first and secondPCHUR1084/034295

frequencies in each of the fourth, fifth and sixth

sectors using different aygerage power |evels in each

of said sectors for signals transmtted using said

r. .

anothe% hzl/%egm % fLIJsteé'e {)ir %g‘s'rﬁg (} Plggali?g 8% %’eqfés %sghl fr}m{Stn f{ﬁﬁ?@% df';vc%er
frequerﬁawﬂn ebclesp.mmma}ndtrmdondsseaeﬁmﬂisan e:dd\piurb]htamﬂ celixchses e dlifferent

first carrier, f uenc second frequency_ b
numbe] §f GUtEL P sEaOe L F Oige B BE AL ST A eals n the
secondfs(aﬁaﬂ&?éﬂgﬁsmg'ﬂ%lﬁplkf&hﬁi‘ér frE&&'ﬂ@i%@ eX@BEri S associ at ed
includes the third carrier frequency, the
flrst, second and third frequency bands bei ng

AR S YED AR e BB (R Rise L35 SPBRuPr A7) St sectorof
a cell VHIBI ea@iits the 2iul@i6 barBibrstWighih kesdel] BRGAAHeRAGDIWMLTIEVelS,

frequency bands is at |east 1MHz wi de but not nore _
In one spehrengbadipent eash cplh inpludes ghyee gastory and wherespidediffornieymber is
three (32) the second cell transmts the second carrier
"frequency in each of the fourth, fifth, and sixth
sectors using different power |evels in each of said
sectors. In one version of enbodi nent kno

droBa EReRPL a{m}p %m@lt@twoqfdhwsrem fl%ﬁqghﬂ %S qm@@w%ﬁ%) the
systemi8h R BEAEREKoR: SRKE 814 Fherbriala Al of bifies uacd by clls
in saidlfemeksisione e 8ath mf embndﬁnswldirbe refenredne ayvembodimenf (39).

enbodi nent (34) the difference in the power |evels

(P1>P2>P3 ) of the three different power |evels used

U8 ohk El%{ﬂn of‘l‘:h{bfoﬁﬁﬁ&ft (S 4 thldSset 6F @RS T $8E bRIAIRY of B&ls uses a

secon is the sane 'despite different carrlers
third nmabagofmlfmqedlmsnm eatihf seeton seidgbind nuinbeebeing twae dubh an

sect or

TSR QN DN A G O TR TN

Camerlffé@h%@eggddrlﬁltﬁetsyyst@ﬁl cells, each cell including a
plurality of sectors, said plurallty of cells

including a first ceII a second cell, and a third

bRt Y BBt RS B RRART g o

embodﬁﬁéﬂtsnzus@s@xamfﬂ Jﬁéoﬂﬂrﬂﬁiﬂeﬁudhfsyﬁtahﬁlnemmésf £plueNity BBcdIR, each cell
each sector, a second set of cells in said

includipp thige FQC)wféfeaé}é pf the three segters priag din samerske! treechiffpreiscarrier
frequerpc%s t%%ca% dﬁﬂ f&%’aﬂi t‘gxe 8 tlegfélIg% ﬁgf@&[t CQJFH 911 gﬁeql% e8] nélﬁ‘&iﬂg a first

carrier mhtwrpiyea seuond esirrief fregiency esd @ﬂﬁrmm@rfreqhanayn each sector in an
er si.on of _system enbodi nment referred

indivichiabyesdh R pigaals HS18g élteoﬁlrswanaercfé‘rquem Eriipapiaperage power
levels, %Q& @*otr aﬂh% 18(?(deh§lrc%ll"éﬂ%?hda%ﬁxgﬁﬁé %lghal's' ki gugel {efc@ﬁcﬁémner

ower [eve n one suc eac
frequelpdyr}it difrenttuverngs power s vals davinsaceorsaile iddividmabedl] alsmivarsmitting

signalsI ussing the third carrier frequency at different average power levels such that different

average power levels are used for each of the first, second and third carriers in each sector of
each individual cell, said average power level corresponding to a time period including multiple

symbol transmission time periods.
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three. In one exenplary inplenentation of the system
descri bed as enbodi nent (36), the systemis an OFDM
W@ ormsneoe@t i ons system and wherei n sai d nunberPOf/US2004/034295
carriers used by cells in said first set is one. Such
an enbodiment will be refgrred to as enbodi nent (39).
I n one version of enbodinent (39) a third set of cells
[ f es. a th|r
o R feefot b nbdailep € JoUGER s bR R phuratity of

at leadd dlr&gadj sieent E&]B;hlsﬁig tEeBTtumh Wﬁr & vely R el fadt, secoad and third carriers in
i . In one such enbodi ment at nost

odi
sectory PF?%?EE{] E“@ é’f‘IPP érreth@q@réfﬁﬁqnégowrelev@eaema uﬁfrﬂeméi}f&ﬁféﬂﬁ sectors of a
cell f& Bach dahllera 'Tﬁ’BH Such dftheht Cr@ﬂ%&%ﬁ'tg Q% Exﬁgo&ﬁhfem@ a first frequency

o | ment , erre to as e
band ie mmpﬂamdwlﬂomdnmcmdes aid 8ypstarnet fiejuedeys asepdnd fadqueiicyoband is

ch ce ' udj n ree secto ch of the _,
associf it Scrspieroned i Tatonn: i sl Reapas bind i
assocﬁt%ﬂ W@ anfdrlﬁ‘&iii&éﬁh@ thitdati 2R héncS! GRS, s %Bﬁd &fd thdd frequency

hree different carrier frequenC|es i ncf ing a first
bands anmgmen -dvedepng frequensy bard of thrersage sizee Juene yemivd cf embodiment

b 4 S bR PR el T MR MR ot e
than 2IMEGWwgaey at different average power |evels, each

sector in the individual cell also transmtting
signals using the second carrier frequency at

S BTl B SRR ) e e

frequehhy bﬁhd@ &llﬁdlh(ﬁS af plegusnsundbrliyfsbesednbneaty leagecif@Weiveen the first and
| evel s such that different average power |evels are
second,fegrengy bandstbests anHategermyltiplecaf hrispagingtbetwepndanasi vaithin said first

frequehUx\géjl‘[“t#1 Iﬁ% bEr QJISISQSPCﬁlB&t{IM gﬁ’@b%@%l rst § bla gﬁfc?gu"ﬁglefrequency

eve correspondi ng eri o I'nc
bands md donfigeowsfrdgokndyrtzandsyitiese being nmanpmil gag detweeanke tones of the first
fonofeMmdwmm (42), referred to as enbodi ment
and Se?%fg TeQUEReY B#nds. plurality of at |east three adjacent
cells using the sane power |evels for the first,
second and third carriers in sectors oriented in the
shinat lehist @t veosipn df émbwémt:nqc(éﬁleﬂhe spstenss e ORPMiseiniunications

systen i o et opdidhh Supigd By SR Aesond pid i fReauency bands

is no rhore $hanf 9 ®AENCY band is associated with and incl udes
said first carrier frequency, a second frequency band
is associated with and includes sai d second carrier

IRV ERGHp Y oty WP pt BESERAY R AP e RE TS b methoa

embocﬁllnéﬁtk Iﬁ@fdﬁi@n@ﬂ‘ﬁy&ﬁlﬂtﬁd‘él dcnﬁlﬁﬂliiﬁélﬁ)/rdﬁél‘f&lsto et 'n[&lod embodlment (1) the
non-overl appi ng frequency bands of the sane size

methog gfedigastesli te @pemriiagn SeMppRicafiaus) systgehingfudiyg ijlﬂtaﬂlgt of cells each cell
1nclud§1n§§gtﬂ)g% ?ﬂﬁ%]# Q%?%J oG ¥taﬁgﬁl ﬂ?cldd%d 3 aﬁ&ﬁér cefl, %H%ystem including

a plurality of different types of cells including a first type cell including a first number of sectors
and using a first number of carriers, and a second type cell using a second number of sectors and
a second number of carriers, either the first number of sectors being different from the second
number of sectors or the second number of carriers being different from the first number of
carriers, where method embodiment (1) includes operating the base station included in each of a
plurality of cells in said system to periodically broadcast cell type information, said cell type

information being sufficient for a mobile node to determine from the transmitted cell type
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than 2 MHz wi de. In one version of enbodi ment (42)
referred to as enbodi nent (46), each of said frequency
whawdgaosomel udes a plurality of uniformy spaceRCT/ORES4/034295
t he spaci ng between the first and second frequency
bands being an i nteger mui4d-i pl e of the spaci ng between
tones within said first frequency band. |n another
mform\éﬁ&?th@ %uﬁfbe@@foéégioﬁemd thé fumb&ofichfritks u&ﬁ(iﬁ’ B é@:ﬂq’r&ﬁ‘ Wibkh the cell
frequency bands are contiguous frequency bands, there
type infiesinagjon ovaghreddasjap bet ween the tones of the first and
second frequency bands. In at |east one version of
enbodi ment (46) the systemis an OFDM contuni cati ons

In one S¥SioRBrandhhanBodImehe( 1) fifatedrang wdllldd Sa6daNEEL RY, the cell type
said first, second and third frequency bands is no

informgaemistangh tEpavHentifrers sid @Uetrm leptifendevgspanding taowe lpéa plurality of

at leasptﬁge% éﬁﬁ&g{nt\%ehq%ﬁ dgﬁtgl%gﬁp%ﬂ tﬂtlég%ﬁﬁe%%ntr%g qg& 1deli1t1flers including a

first celley g ideatified, the fisticbld dy;ﬁl’m@ﬁlifm&‘ B(Errﬁ(si)))ndlhg ta® td1Dthchgling three
directed to oFer ating comruni catl ons system
sectors, pRAh FEFIAEUHANS h@rsamﬁwn@r fregipangy apda ﬁe@@mceﬂ ﬁmeuéﬁ:rﬁﬁlea the second

; t
cell tylgeﬁlrgltglggﬁre?%gﬁ‘i’%p%ﬁﬁlﬂk ?Qggéel%nﬁflegl%e% s@étb i ; g&gﬁmhé‘a different
carrierdiejba@rcgnt t ypes of ceI s including a f| rst type cell
including a first nunber of sectors and using a first
nunber of carriers, and a second type cell using a

Tn one YRR MEIRST erﬁﬁocﬁﬁl%ﬁ%§ &1 e P oS8 GRA NURRmEht (3) said plurality of

carriers, either the first nunber of sectors being
differedi cfeﬂleypentdemnﬁms furthes ecbrdds a thitseeelldfps elentifier, the thiné cell type

idenifF PP RANGEE ot oo SR aFE i rdorhenH G B AT i
frequehdi@d Heash OPRIEhaUifBRNPAIE. & AllbRANsdNE v edRds bhmRaeh
of lurality of cells in said systemto periodically

embodbn@acﬂ aibe phetlity of gilferert @ﬁlﬂrﬁmeodﬁnt@arﬁuﬂbm lnﬂyé@s a fourth cell type
1dent1f1'ci:g{t§? ?é%ﬁt F}lg@ ﬁ%ﬁc’t { f ' | e{f)%)n%tg% ecr §cg rcTciP d?rggrfj ne s%ctor and using a

single toiflenieiRncRf sectors and t he nunber of carrl ers used
in the cell fromwhich the cell type information was
broadcast. In one version of nethod enbodi nent (1)

v one S RO LI R e 9

method dehide,ioperacify besoaibng ¢h maltiphecedl o thel sane! tylbeytodfanaltnt the same
| east three dlfferent cell type identifiers, said
cell typerelentifiprs foprsnyersign pf mgthedie thnaqné (D 1eferresiorqg method

embodiflrgénctt(G)ctﬁe &ne&ﬁ’d?ﬁnblqgﬁ%éﬂekﬁﬁl at ﬂ:ﬁstft}v'bl nc‘f& I!IOIISMB ted in cells of the

fier correspondi‘ng 18 cel Ing t
first typett mariodicedy tramamt said disit ngll tyipe ideantifier adn Dre sdchemt@dnyent the

nd second ce e identifier e secqond cell
method s RBRTNEGH 1t PSR AHES Beied B gels REMGrnd ype o

periodfcgﬂfﬁ*alﬁ%ﬁf P secBAG Bel?%& ®enHBtng a different

In one version of method embodiment (1) referred to as method embodiment (8), the cell type
information is a cell type identifier, said cell type identifier corresponding to one of a plurality of
at least three different cell type identifiers, said three different cell type identifiers including a
third cell type identifier, the third cell type identifier corresponding to a cell including three
sectors and using three different carrier frequencies in each of said three different cells, and the

method further includes the step of operating sector transmitters corresponding to different



carrier frequency. In one version of nethod enbodi nment
(2) referred to as nethod enbodi nent (3) said
w@bkwsabdory of different cell type identifiers PCF/UR®N4/034295
includes a third cell type identifier, the third cel
type identifier corresporiding to a cell including
three sectors and using three different carrier
sectors bf e qeleotthe shitdtypacheach usak diffdieraveiabé anemntissied powerlavel for
at | east sane versions of nethod enbodi nent (3) the
each of the tirgf.sespngrangdithirdeasHer L&NAls-t ype i dentifiers further
includes a fourth cell type identifier, the fourth
cell type identifier corresponding to a cell including
In one wsgos eftethod rehbodinmgt 3)shaglethodancliides dpemtjog nestor thansmitters

on rticular version_ of nethod enpbodi nent .(3) .
corresppifnf Fotrciots G L AR EBGHP O erlOaP Ak B pRgE rarrow band high
power di%\%h U6 SachUTehiRL WITErORTRqBERYI HANEs Eddrd¥pbidit & <a6h bs tiRfthree

the same type to transmt the sane cel t%ge. _ ‘
differerit gewniers used by Ispidarrell\wé the thind d¥pepetidoarrenwibond Mghtpopsy signals being

referred to.as t hod enbodi nent, (,6) the t
ransnf G4 e PR Sy Pttt At gs et
embodiii¥n€ @2'! $n Oile JuBR efnbb&imeny PRNLOT tREdrfi Bald JgridPiRFidgle tone
said first cell %%pe identifier. In one such

signal. dpigaethereversion pempapd sebpdianant €9 thpeareaw hyndatignad fgpsmifjed by a
. ' . [ f t

sector tgagnsl:‘?%tgeltr ?atjlr%ygﬁjtlgrte;aﬁgﬁ%e@e g%t& Sfélz gh% 33.{1:12 leploézt%§ %ggl fo¥ B&h & the three
differerit derter figadls. | n one version of nmethod enbodi ment (1)

referred to as nethod enbodi nent (8), the cell type

information is a cell type identifier, said cell type

' ! ' i £a @ biot ¥pQhti bil
Aot SN O ERSPOAFLARCRA,UR0k 8 PHRBH fpBludamobi
node. O eendildry encind aebdditmpmperdfetestt tofas ereshaderhbmiimgnty(12) is a method

ird | id ifier, th hi N .
of operitiigt o QPRGN RATop i1 & St WY e Pt gt
frequers RS Whéte @RMMEBLA thcldde® BeclividLd ARE b&ROA sRhal J&ﬁ@ﬁé‘rﬁfri]@zto a first

I'n each of said three different cells, and the method
carrier frequeney of mfifst deptortdiea fi;*stecpllome@@plgimgtthq@eggcmdhe received first beacon

. transmtters correspondng t ifferentsecto f

signal th GBRSHE < REPAE PR Ly PT o tean (TP i saf b

establishb@ SATifsS heti oBONRIchineMEoihitWor@ssohditg tb lige fifst SdrrieseqiRbcy in the
hird carrier signals. In one version of nethod

and t
first seasprprfcdherfirst cglB and petimatingghe Avwlity 063 copaaicatignsslingk that can be
.trapnsm t 1.Ng. - he
L I s e T
correspPANIBE tGh gtahd batier Reqienof, wHiclen diiféksy feorh the Buemntiyr frequency,
bands corresponding to each of the three different .
based og4he prergy wwrwnégﬁ Hrshreseived Beacon sianaf #ndl k. infogmgtion about a
fixed p@@&&ﬁﬁe&ﬁ@@b%&?&h ﬂﬂg\f‘ﬁflsrﬁfsgﬂgbﬁwgﬁevg rs@%ﬁf?tfah?xﬂit@ﬁ in said first
pr édet érm ned frequenci es. chan enbodi ment s
sector usafegthe €ickt ind scon@tirddr fadpedeiernin ¢i@)verdion of@ethod embodiment (12)

. enbodi nent .each of the nar{om1band signal.s is a single
selecti tween the first and second carrier frequencies as a function of an estimate of the

quality of the first communications link and the second communications link.

In another version of method embodiment 12, referred to as method embodiment 14, the method
further includes: receiving a second beacon signal transmitted by a network attachment point of

a second sector, the second beacon signal corresponding to a third carrier frequency used by said
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signal. In another version of nethod enbodi nent (9)
the narrow band signal transmtted by a sector
WO e@samoté er is transmtted into the sector w POT/URE04/034295
same power |evel for each of the three different
carrier signals. Another gxenplary set of method
enbodi ments is directed to a nethod of operating a
ode. One.exenpl ary met ho erred
secon(l BeHL s il ARG T O CRY T 8oL e SR g 4T g te an
estima#le 8Pl @aBQTETARhE@EdARSNIEENdHEQinktha chY Bb eStabikhed td$ 88rd network
mul tiple carrier frequencies, where the nethod
attachmeg} priviscaresponaingfodhs thirdtcapes Esauesicyia thecseomskission ng
to a first carrier frequency of a first sector of a
first cell; measuring the energy in the received first
In ondoesad o oBingthald ehtbodidmeait a4 ghamedsid father ﬁlfchidbﬁeﬂiﬂm&ngyhe quality of
of a first comunications |link that can_be established

a comfrwnyaep%lenlﬁ@@mme&@ﬁahlém (R 2 fsrty nebwprketishae pogmy in said
f f
secom? F%é(%ﬂ Cgr]fe ; i (%e[{e) Satflfnr?}tgtﬂlga{r%ﬁ& fﬁ&]uteﬁéf \x}hﬁccﬂ 1fs§1?ffér9ﬁt 125 m Wethird
camex:fmma:nbya dtsaihm the ehkergh ateammd imethe sdsamhﬂ iredeatdtbeacon signal and
ond ne2$or ac@?tftachnea oi n % in s idfirst sector
know‘b?f %%Ti‘ac‘]‘oflu 't aiixqd Rogyer g‘EﬁSWF ﬁ“"fe&né SEasUssiQR pqviet level of
31gna1£ HERHSIREY in Y4 Q%ohé séé'tcfrfugn%@ﬁe ffi @Bl F6udH 5&6@@&4&6@&63 This
frequency, based on the energy nmeasured in the first
embodipret isedelred tons methndemhodinienbidd).i nf or mat i on about a
fixed power difference between the transm ssion power
| evel of signals transmtted in said first sector
In onekrdiBn bhBiethod SmbdansHe ¢ 9 1efeet b 8¢ mbihed aibetiRSent (16)@REmethod
versi on of method enbodi ment (12) selecting between
further jneludes seleciing @é@@ﬁ‘@ figaty pacend.fthisd paddpwth easrier fregven¢ienhand
estabh%fumgum gﬁrbl:i%%zgtl S 11&112 %/1%1%?%(':51%8@&&&5% 8%1{;}?1&1% g {st second third, and

fourthlnebkorkl antactirnér @bm‘#si‘ &$ h Qihctibn ﬁﬁﬁlh@sﬂmﬁmbsﬁuh@ﬁhh@l%f the first, second,
referred to as nethod enbodi nent 14, the nethod

third, prg foyeth copERyHeations Bples: Jn ABe Xe1sion ok gucgmb%ql@ﬁ% at least one of
the firt’ ﬁﬂ%@&&r{dﬁc@n@é& fftal PRNKRLLAE QF"Eﬂ%ad? Bhabe fe tﬁlr(? %’chfb‘ﬁrth carrier

sector &U'Second beacon signal “correspon
frequelnbies.d carri er frequency used by sai dsecond sector and
nmeasuring the energy in the received second beacon
signal to generate an estimte of the quality of a
] &b VBHRL SN bbbt (1570 B ShAMOAR 881618 ot located
third network attachnent point corresponding to
in the 1fllnst celll.c &r stilbanotires gubndiynenhof methsd eorbddigment OFS) saud sccmnd sector is

locate%f :1311{:% a%cgggfggﬁm&]é% 154t gr&) odi It gie?ér% ﬁ%@ f165|£ hgll %WHJSE sglg,tf}rgtﬁgctor is located.

link that can be established to a fourth network
attachment point in said second sector correspondi ng
t bn enef pauticiarceersipreef efmwlaeh Wthwﬂmbodumemti (15)eectanmedftp esymethod

car.l.j er fr ne as e e
embodiiat (0f hetBotile ConlrhReRIaRY po B el Bl Bbe FEhEfion including
infornefiewabontf Rfferhi friad asdd withih xedll RAee HethbefetHeeincludes receiving,

between the transm ssion power |evel of
prior to receiving said first beacon signal, a first cell type indicator signal, and determining from

the received first cell type indicator signal and said stored information different carrier

frequencies which are used in said first cell.

In one version of exemplary method (20) the stored cell type information further

includes information indicating the relative power difference at which signals on different



30

signals transmtted in said second sector using the
third and fourth carrier frequencies. This enbodi nent
WO 20052616 ed to as nethod enbodi nent (15). | n BPCEUS2004/034295
versi on of nethod enbodi nent 15, referred to as nethod
enbodi ment (16) the nethetP-further includes selecting
one of the first, second, third, and fourth carrier
carrierd dre Gaadigittesd waihth eetfattlcel Ahd ghanetivafaiteatdoapsistd ddtermining from
wi th the correspondi ng one of the first,,se%pnd,,
the recgipgd first eglhitype indigntorsigish Rudataichetpied Anfopppiigrsthe gelative power
. . ¢ . L g '
itrol 5L 07 R RS B OB i Sl
correspoadiap omtheffirstanid sacondntardemnteerfuenaits incths firwmectaf. uch an
first apd second garrier frequencies is the _sane as. at. .
embody AR {5 TRHEQ0 SRl T OaAERaR i D1 To aps Sich OB (g fist cell is
asingle% Rcapetier version of method enbodi ment (15) said

irst and second sectors are |located in the first
cell. In still another enbodi nrent of nethod enbodi nent

15 ai d second sector isS | ed.in secand .cel.l ..
Hhoiiogven o BRE SR aireTrea® F RS resito AR e Rlbpcnent 23
the mobilé &mSeitMonsHelRE 8lorR - cell Be@BiEyP@ irifbitttdh iHEH&ing Mfefmation
exenpl ary met hod enbodi nent (15) referred to as net hod

about difftyenti qesiars 0 with a seabeyi and teorehaliive densisias pawoy lewel used for each of

T L e

beaconnsednaRd fitst bdvedr typecinditasr sigas mddsterpiiniog ftom teaetsivadfirst sector
~sald first beacon signal, a first cell type indicator i
type indicaianignal mad qaidstarehimhgrmiatigndifent capiey depapencigs vuph are used in
. 1o L . ndi cator signal and said stored information
Smdfﬂ%ﬁ%?@#ent carrier frequencies which are used in said
first cell. In one version of exenplary nethod (20)

the stored cell type infor iqQn further includes .

Bt Htei0B pradhecbsting T oh B siaton dokier e L Epign further
oy WFh Sy St 00 Fhil SARLCEL Sy S renarD bt
carriersiat ernsmitted withimthetfirstrsector, wad tid method &rther yrséudes determining from

i.ndi cator signal and said stored information the. .
the reogi5d () EopuRe HARPGF SRCE 0 aR DY IE S BgHBEAhhatlye pover
differeRRINBY KBy aid RRREFEHI ROy okt thEBASTIpoirk it B@hnit signals

corresponding to the first and second carrier
correspondigg ¢ tedérsi andiseeorid carriesequenciesinctic Ainstsedan o¥HChdt

is referred to as..met had .embodi . .
embocisiegh ) FEEL e BPE AR AR LT e Pesioh by SRt tihodiment

24, the FSHBR s ¥ Biusi-0¢ci& celleh hagthadifodhipower(dvels are @b&t begetivork
as net hod enbodi ment (23) the nobile comuni cations
attachugrang pelatssin dheseckas|te traeseribsighalhe i nf or mati on i ncl udi ng
i nformati on LO about different carriers used with a
sector and the relative transition power |evel used
fTofe abavder@bodiments are only intended to be exemplary and the invention is not to be

limited solely to the above numbered embodiments.

While described in the context of an OFDM system, the methods and apparatus of the
present invention, are applicable to a wide range of communications systems including many

non-OFDM and/or non-cellular systems.
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said different carriers, the nethod further conprising
receiving, prior to receiving said first beacon
war@sabyi@ first sector type indicator signal,PErnus2004/034295
determining fromthe received first sector type
i ndi cator signal and saidsgtored information different
carrier frequencies which are used in said first
Sec r.Sj f net.hod e 3
¢ FEafons bobaRlB Nee bRt Bl A% BREH R bhgRke or more
modulies foopattvinahe Stepb cftﬂrlfdspkgldil’(gemf(mba)fr imée RRYMRIS df fHegiredRELinvention, for
at which signals on different carriers are transmtted
exampi-tSHETAL PIRESSFingsheasei geieratipngbeasan deleelinn, PeACOR dpeasuring, connection
m
com L BB al ST Ainf ESbRinls Fibouf PERRES o the present
inventicel aé lmpiememed ufindiniddaiean Sechuseduley nidyebed mipledsqoatisigy software,

hardwg%trqu\oéﬁ;ggxral?t { acntr(r)g fﬁ\ggr;ei%tpg Lgrél%?gs ! Strg;p ,al)%ye described methods or
methotirs?e%l @M@i%nﬁl&n&rﬁ@d flélﬁ§ }naéﬁ‘ﬁé Qf(ecuéﬂﬁ‘fé‘lné‘@u&ﬂﬁg’ AR sdffvare,

referred to as nethod enbodi nent (24). one versi on
included lmmwn@mdmlmlm sudhlee afmmamyablvice; sgaRAM, floppy disk, etc.

RTHE A MR ERTIE RS W T

1mpleﬁ151ﬁrh$lrﬂrg)oﬁicﬂlﬁ af the abovd B&scABRYReBBRO I TBALRE BF adPdhddes.
i ntended to be exenplary and the invention is not to

Accorgiaglyi anpegioter dingst depirseaiinvantion nﬂa@r@@detmaaqmm—@adable
medlu}/ﬁhltrlﬁﬁlgln%siﬁ%:lllanﬁpegreca gl;lg 11}3?1}1%&01)@ 68 p?agglgg: m%%%St g C&n pr%cegsor and
associap® hidahates td perforii @iﬁ: drange of theGepdon tikatbood Sesydbe WRethod(s).
i ncl udi ng many non- OFDM and/ or non-cel |l ul ar systens.|In
various enbodi nents nodes descri bed herein are
i npl emented using one or nore nodules to performthe
sNapsraps pdditipeal dfnangthns apribe methmd$ end@mmﬂ@s @ff the peesent invention

L T e —

the 1n\feﬁf161$ CE U 2BIQADRS drs Qﬂﬁe ccﬁ@fﬂ@%@ﬂ%ﬂﬁn h}fﬂﬁc@ﬁ@ﬁi Ak iRStioh."The
some enbodi ments various features of the present

methoflggrdaniparatusrad thapricesnt Hivsatiosmay bﬁso?@du@gamwcqmbﬁsmp@g are, used

with CrﬁM | na%&%)h%%%ﬁ({}&&bf%%ann@ﬁ% g@g m&@% ous other types of

commainoatﬁ)nd evhhigaedwhizh meesbeauseded prodlidetveipdess &Brrhhﬁlnlcatmns links
npl ement ed usi ng. machi ne executabl e i nstructi ons,

betweg oo gi0dT ATRPEDl HRKeELPOrs GIlAdaneHE ieciassingdss are
1mplergi§rgi&‘5§ badE Qtaﬁénsawﬁﬁgﬂggtﬁblﬁsﬁvéoﬁﬁnun?cagmns M with ?rFHBYle nodes using

etc. to control a machine .g., genera
OFDM amjjoit EDMm. .t In varions embodinsddd the mmhile hadadveme anlbmented as notebook
computers, personal data assistants (PDAs), or other portable devices including
receiver/transmitter circuits and logic and/or routines, for implementing the methods of the

present invention.
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i mpl ement all or portions of the above descri bed

nmet hods, e.g., in one or nore nodes. Accordingly,
wapwsgowidher things, the present invention is PCT/E81004034295

to a machi ne-readabl e nedi um i ncl udi ng machi ne

executabl e instructions fgf_ causing a machi ne, e.g.,

processor and associ ated hardware, to perform one or

¢ eps of the above-described nethod(s).
WHA ?ﬂﬂ&l ‘ional variations on the nethods and
apparatus of the present invention described above
MA|| be apparent to those skilled in_the art in vi

L. SPErAHBE & CPPIBICAHONE fustanhinehiding 2 Plagaliy of Gells, cach cell
mcludl\ﬁ%r 'lﬁtsé &Qﬁorﬂfo%pie‘a 8 ﬁlectﬂigé L6682 thodell i arddie fr%‘éﬁ Pfie Ystem including

nventi on. ds and apparatus o
a pluraﬂxlpsi'edlfferem/qpm oﬁ”ceﬁayncheim@m frst nypeaell omxﬂuchng)adlrstmmtrﬂaer of sectors
used wit uency di vji Si

o T S o o511 P08 L OUEEY, S0 cctrs nd

a secoﬁcpﬁ'ﬁﬂi%r(iﬁtchﬁ@% gl %&Hﬁﬁnﬂiﬁb&%f R&¥oR %eﬂ%@ff&&n@ﬁ&iﬁ'tg@secmd
W rel ess communi cations |inks between access nodes and

numberobisdceors otds sedomd somberafsdiiers heing diiferantdeas theolimsnemeer of
nt.ed as base stations which establish
Camelﬁ’gﬁ‘ﬁ‘ﬂ’%ﬁ@gt PBRESPPnks with nobile nodes using OFDM
aspt fin g GhdMPuse kfativa ichited e B TRl gratityeofeh isaidagtem to

_are |rrpl ement ed as not ebook conputers, personal data
penodmalsl,y braadeast ¢abixRg infomasionesaipenlt tipe anferandtion beingeufiasiens for a

mob1le e'té get/eﬁjfﬁ%? %IIWI‘IE {he nlfeaﬁ rlinﬁgéd { Ell %ﬁ% ﬁ%ﬁtlwﬁ gﬁnﬁlrbgrs of stectors and

the nuinB&ﬁ(Sftdaﬁ{bré/H’éa— iil HeC@eAIfNMDwhEEh the cAl typt hefdrmdti cpesisirondeast.
a comuni cations systemincluding a plurality of

cells, each cell including a base station coupled to
t
2. 'Elg %gtﬁﬁ% %g Ak Ta*vﬂt%‘lje ?Hi d&e?lft ent ﬂ’i?glgé g 9 &ﬁﬁﬁy?é( teflltier, said

cell typmmbane’r@oﬂes‘pondmgtq pee cfed pluraiity offatriepsathi-éer differemtriadl type

sectors and usi afir t nu r of carriers, and a
1dentlf§?é%c§ﬁ’61 tWBéﬁgf'éWt CE@ 1gerg gﬁaﬁ"@ér of sectors and

gz% Afse Qélfjtlygé' Eﬁ%ﬁﬁﬁ&f tlféaﬁl’éﬂ &ii%yp @id%ﬁ‘lﬁ*iertchﬁe%ohafngri&i %@H including

secto eing different fromthe second nurber of
three ssetotsoea:hcsectbhmsmgmersaimn wanvier frefluepayyr i er s bei ng

diff f t he.

AR GRT EOHPT BeRcro e P DS BBt SPRrerfioe el
includin® tRRE Re@brs Fealh YR dsingdd dibRldn® cirfieSRbgheyBt €M t 0

peri odi cal |y broadcast cell type |nfornat|on sai d

cell type information being sufficient for a nobile

5. SRS SRS R LRI Ay B e

includgﬁrrl ers used in the cell fromwhich the cell type
i nformati on was broadcast. 2. The nmethod of claim
vih i Q¢lls§ﬂ?edd@félfler,tt§)® ghisd-edrtipg idepfifies carrewondingse a el including

three segt%&t and u%fng tﬁl%% glfferent carrier frequencies in each of said three different cells.

4. The method of claim 3, wherein said plurality of different cell type identifiers further
includes:
a fourth cell type identifier, the fourth cell type identifier corresponding to a cell

including one sector and using a single carrier frequency.
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cell type identifier corresponding to one of a
plurality of at least three different cell type
wo d@stiofiers, said three different cell type PCT/US2004/034295
identifiers including: a first cell type identifier,
the first cell type identi52ier corresponding to a cel
i ncluding three sectors, each sector using the sane
5. Cfhd in%fhoﬁro? QUEASY whereREHO RS fhcludBE opslatig hase rstatlbﬁﬁm multiple
second cell type identifier corresponding to a ce
cells of tied sattierigpa tortemswéidhosame edidhipsslontfierusi ng a di ffer ent
carrier frequency. 3. The nmethod of claim2, wherein
said plurality of different cell type identifiers

6. fhs hRModEICLERS, wietelt the ntethdd nyReed lemdtiny ﬁlleasttﬂm base stations
third cell type i dent i fjer corresponding to a

locateql fre¢aligiof ghe firisblype Expesiogicaly tigBshig seid fise cgll ﬁm@rlé?ﬂtlfler
carrier frequencies in each of said three different
cells. 4. The method of claim3, wherein said
7. pirhé sletiod oficlaginfel eherein the mhethothiaciudendperatiaresat lasst twerbase stations
includes: a fourth cell typ |dent|flce{ , tBe {ourtg .
located &) gelisyphéhq semrd P fo Resiodisafly Hansipit s¢d aecomdicell Redsniifir
one sector and using a single carrier frequency.5. The
met hod of claim 3, wherein the nethod includes,
8. okt aicthog diatkémslt, aﬂmbmhssdid]camﬂypé piferncaidngs efceli hpeddengifier, said

type transmt  the sa eld tifi.er. 6. The

cell typbiratin g CoEIeRPAROETE e B h DseliiE oot Aot st cell Bpe

1denuf?a§ fs%Id eﬁaee%ff&%ﬁ@éeutt%b st alchmss 4 ﬂﬁ@tc%ﬁ ti e iBhthfSer, the third
first type to periodically transmt said first

cell type identlflgecqrdaemndﬁngtp acell 11’mied1ngthig@| segforg hrd waimg three different

e 258t DR oL AL 4955 R R Bl b S

Complﬁ)ﬁﬁ .odically transmt said second cell type .
identifier. 8 The nmethod of claim1, wherein s
c eparamga@cm figpsraitiersreorrsspongiang to ifirentaptorsiaf @rcellso(i itle third type

to eacﬁ gse %fl%ffé);ené Taggr{aé% {érgrg Pﬁ?shcgn eé&%!}?%@? gc%%agrgﬁ‘ @t fﬁ"st second and third

Cameﬂﬂg;ﬁbﬂﬂ,fl ers, said three different cell type
identifiers including a third cell type identifier,
the third cell type identifier corresponding to a cel
i ing three different

% cgﬂ% #%lrt}ﬂ%r eqlﬁjazlﬁlcglses r%é%lg@%lgg’ said three different
cepdrating ieetdmtahsidlttrafs cmlrmspnn&n gfitasedters of arcp}d io§ theghird type to
operating, sector COr I espo

periodgialy AR S bGP b RSk BPTeLT Ehanp ﬁﬁ‘gbmﬂgﬁs differgnichequency

bands léﬁﬁ ﬁ)oﬂﬂi‘ 86 E‘Jh GURE o9& dlff@f&ﬁ%ﬁﬁé@ RisRPYEEaid 86l of e third type,
ﬁ |rst second and third carrier signals.

said narrow band hi gh power 51gnals being transmitted at predetermined frequencies.

10.  The method of claim 9, wherein said narrow band signals are single tone signals.

11. The method of claim 9, wherein the narrow band signal transmitted by a sector
transmitter is transmitted into the sector with the same power level for each of the three different

carrier signals.

12. A method of operating a mobile communications device in a system which uses multiple

carrier frequencies, the method comprising:
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9. The method of claim@8, further conprising:
operating sector transmtters corresponding to sectors
wobooa/1e®ié of the third type to periodically tPErERiN4/834295

narrow band hi gh power signal into each of three

di fferent frequency bandssgorresponding to each of the

three different carriers used by said a cell of the

third. t ai d narr.ow band.hi gh power si gnal NG

et iner G Bt BRRIEPRPRETAPRdt aditauti: fgR08eg Br s sector
of a fiffetdird of claim9, wherein said narrow band signals

are single tone signals. 11. The nethod of claim9,

whiepsiin g threenesgy mihe eseived frfhbeaceon sigmpt tosagnespteanstimate of the

transm [ . j ed. i : i .
s AL e T 0 DO b G5y MeblkDechment o
corresp@idingto the Gidlcarriel requenap ihihd fiodt seqrer aft thadira colbjdride

communij cations device in a system whi ch uses

[ tipl
cetmasngthegiiabing pled corpmEnicai s dink Shas cA PR 5%%?5?@ frqqu segond
netwoi'l&r %tgatchglgf;i/‘tclgﬁnt;ihgﬁalfir&%%@?@pﬁ Pﬁ% Lt &Ife's‘i(?&di {o'd &Etond carrier

uenc Irst sector o é Irst ce asuri ng ]
frequenby, veltiel gydifferehhizomehefimse darfier Sequeeay dasesl grthk energy measured in

R G 1Y W RTE TR iR —

the trASTNRIOY pRWeRTNEES i Rl HanSRite@SR QadifRe sbéiof ing theSirst and second
carrier ‘frequency Ih the first sector of the first

carriecfréduenaingl esti mating the quality of a comrunications
link that can be established to a second network
attachnment point in said first sector of said first

13.  Cohb nfe@{ddRFRAAEN 179 flrthed coap@It:Carri er frequency,
which is different fromthe first carrier frequen

bagledingrpetwrendhe fitp) andsesandeprripr fregicpeipses 3 E@éti%gfy an estimate of
b i.gnal _and. k . i Nf - |
the oy Mot pRE PomBR PO o8 Etn Bt

of signals transmtted in said first sector using the
first and second carrier frequencies. 13. The method
14.  offhe meihadict claipy ¥2, Sprthes GFAPESIAG: sel ecting bet ween the

fi - Ll ef o f j a0 af
b S A R PR B AT s s
sector, thekseauid Heheorse gonl doespondihg & a thinsl dainide frefigencyhsed by said second

nmet hod of claim 12, further conprising: receiving a
sectoigecond beacon signal transmitted by a network

at iR he Qﬁ’érg%1 g'PEhe eRReARERATeNon didif] RRERBFhtdRPERIMate of the
signal cCorresp Ing to a third carrier frequency used
qualitppf 8 #hicl semonoicstéaisdink that can be established to a third network attachment

point corresponding to the third carrier frequency in the second sector.

15.  The method of claim 14, further comprising:

estimating the quality of a communications link that can be established to a fourth
network attachment point in said second sector corresponding to a fourth carrier frequency,
which is different from the third carrier frequency, based on the energy measured in the second
received beacon signal and known information about a fixed power difference between the
transmission power level of signals transmitted in said second sector using the third and fourth

carrier frequencies.

16. The method of claim 15, further comprising:
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nmeasuring the energy in the received second beacon
signal to generate an estinmate of the quality of a
wao bdosdowosmuni cati ons |ink that can be establ i B¢EUS1004/634295
third network attachment point corresponding to the
third carrier frequency imgthe second sector. 15. The
nmet hod of claim 14, further conprising: estimting the

qual ity of communi cat.i ons i that .ca e . .

o Sssintite s o Y bl AER. isdutt BerRE e ariss apgestablishing o
commnfiicdtis@dandwile ﬂidlfonféggidrﬁﬁw@idﬁ%d frsf sécond] thirdasdd ®brth network

frequency, which is different fromthe third carrier

attachimeatpeinisyas bigetonef arestimate ¢heeealily ebtheirgtheecond.dhigd, and
1bmnr&ﬁ5%%ﬁgnﬁﬁggﬂg signal and known information about a
}¥|xe power di Yerence between the transnmission power
| evel of signals transmtted in said second sector

using the third d fourth carrier frequencies. 16, )
17. THke mhﬂs*oofjc}?alm > IYPEERIN i fpash gpe e%thﬁﬁff@iaﬁ seqomd cpiriy frequencies
is the ?Bﬁe Qf atifRt bid %(tthe ﬁﬁﬁf&ﬂfﬂl’foﬁﬁlﬁ E&lrie Q%Jeﬁéli%&.h carrier

requenci es and establishing a communi cations |ink
with the correspondi ng one of the first, second,

third, and fourth network . attachment points, ) ,

1. ¢ 06 Biogiiutt i, DYt s B S Stopd 4o i Pefleg in the frst cell.
second, third, and fourth communi cations |inks. 17.
The met hod of claim 16, wherein at | east one of the

19. f iThe meghradl eferdaimdl s avherain sdid eepond e¢aser ip docated is asecaad cgll which is
...l €ast one.of the third four rrier frequencies.
aitfert 10 87 £ 58 B Ml isﬁ%%?gr?t ot BB 6" (17 Song

second sectors are located in the first cell. 19. The

met hod of claim 15, wherein said second sector is
20. | dbamsthadofglajachavheein saifhmobile sompunicadans devign ssepgicell type
e first. 1 ' rod S QC
1nfom:r%1tl(;o§1 &%@ﬁ%&g é&oiéi?%tﬁﬁn e_ﬁl)%',ugc\}\#g{ezllf %a?@g]{s glser:rdo g’ilt}lfe}l z?éeefﬁ the?fethod further
compfi§ifigruni cati ons device stores cell type information

i ncluding informatjon about different carriers usgd .
WG] Vi DEET o reeqisingwpiidistiretietienabrip Hiryofl type indicator signal, and

r ﬂgﬁh?ﬂnﬂ% fft&‘hitﬁ’é rdcBivEE Gtk Xélpgripé Mol s?%nal[? &A¢ &1d stored information

si gna irst cell type i ndicator signhal, and
differetettcerrivr fiicggercies whittearcasal medidfinsstellcel |t ype
i ndi cator signal and said stored information different
carrier frequencies which are used in said first cell.
21. 2 The mEtod&das B, vHediM@Qeor¥ELIRIyRe ift8rsdtRmSHrth& ihcludes
type 1nformation further includes information
informainindadicating the relatiet pomer diffseencdiaf whichrsignats onliffferent carriers are

wansep @A i e der S bl S B el bl simg:

determining from the received first cell type indicator signal and said stored information

the relative power difference used by the corresponding network attachment point to transmit

signals corresponding to the first and second carrier frequencies in the first sector.

22. The method of claim 21, wherein the first cell is a single sector cell.

23. The method of claim 15, wherein said mobile communications device stores cell sector
type information including information about different carriers used with a sector and the
relative transition power level used for each of said different carriers, the method further

comprising:
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determining fromthe received first cell type
i ndi cator signal and said stored information the

WO edoatioases power difference used by the corresppemUSL04/034295
network attachnent point to transmt signals
corresponding to the firsissand second carrier
frequencies in the first sector. 22. The nethod of

Lo SO RE DGR U3, BAULG35R for i,

and conmuni cati ons device stores cell sector type

information i cIuqug . nformati on about different
PR, [ U FRPiECLEY 87tahiape G atampband said stored
infornfdtiBf A FdrOt RAYE el BURIes Yith £RMus&RHaQf fiipldldll f f erent

carriers, the nmethod further conprising:recerlVing,
prior to receiving said first beacon signal, a first

sector..tvpe |ndigcator signal nd determning fromthe
24, PTG SR olaim J3cBerefy e Sojed! Seciop pgiigteanadon fughermcludes
infornfiki6h @fHli¢AMng thedel 2Hve PoivbLditRfene @b WEiLh boRAM SR §SreMiUaFRers are
.are used in said first sector. 24. The nethod of cla m

transnpged Withinghe figgh secior thednesleed rtheyenanprising: mat i on furt her

[ ienf tion jndicati t.he rel ative power
i e P e ARCRE0D g gl B 81 e

inforndatian gfe reladitle poivi diffeR@cd udel8byIREEdespbhtBn@BENREL attachment point to
further conprising: determning fromthe received

transi§ sighalssearrespondinghto; theyfiesh ot sosprgh gprrien drequentiestin thedfirst sector.
information the relative power difference used by the
correspondi ng network attachnent point to transmt

25. sTignakthod of clagpAddwhereinahé fiest telt Bta molli-se e rell Gawhichrdifferent
frequencies in th? first sector, 25. The method of

power dgvelh s ised Inenetivt aitackmenipoindt in the septoR o tiangatisigmals.
cell in which different power |evels are used by
network attachnent points in the sector to transmt
signal s.



