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METHODS AND APPARATUS FOR PHASED DEPLOYMENT OF

COVMUNI CATI ONS SYSTEMS FI ELD OF THE | NVENTI ON The
wonresantoirnventi on rel ates to comruni cati ons SPYETAISR004/034988

and, nore particularly, to nethods and apparatus for

supporting the use of ditferent |evels of bandw dth

utilization using one or nore cell configurations.

HABERAYNPBERA PUERO | ' ENMS can be
1(\:/IgT E N%$ sggﬁw§sﬁvl\}§gpg§ atr%%N%IETﬁgs becone a
N”@Qﬁ@ éQ;gﬁi' comodity. In addition, system hardware

is relatively expensive. One approach to deploying a
FIELDFOFMIEANVENTIOXSt em i s to deploy cells utilizing the
= same nunber of carrier frequency's and bandwi dth in
each cell fromthe start of the system Thus,

indi vidual cells . f t
St ST A LR U St o
methoddtahll hBgarkide flrangyérdhthenise nfldidferant idvielsnettbehgwisith welegation using

by the system_ For exanple, suppose an operator has a
one or wotke¢sAlPnEgeripdi Traditional |y, the operator has two

options to deploy the comunications systens. In the

first option, the operator uses the entire w deband
BACKSIEOUNDN e.g., in every sector of every cell, from

the very beginning. The cost is that all the termnals

have to be able to process the signals in the entire

. (g%lg] icaf] NG CLEBS h REryt JdetlY pravksalWireless

?%%? ané% g?ﬁgbﬁmg%%gﬁpﬁgﬁgunption.?Tn t%g second . i
bandwidih hasrhecbine awietedrpedsi spermadity. sInadditineg SYstere hﬁa[ﬂwtarepqSéelatwely

carriers. At th eqgi nni n sin r
cxpens ot GG ER B BB oy s witng e
same n?ﬁﬁ’a%@&péarﬁl&mr&ﬂl%néﬁearﬁmmd@ﬁtﬂ B csly Sfoamhe ktayt dfrihe fystem.

e

Irst carrier, e.d., in every sector of every cell, . ch i

Thus, dividusheelisengy brediphosicd drona e sfasboldBe syuem iThaForligurptigngwhich is
. unused. te S the.n f (VA rd
R

operator then deploys the systemin the second

carrier. The procedure nmay repeat until al a?B ¢

cRorreiempleasuppase a1 orsgatar s pEideYandRECt B Tafitigpaliy, e operator

appr.oach Js . i i Sfirst SpAdie tRYpérat h
s e GBS0 g 0y St et o enbpor s e
entire WiteBhfEEROGEM| gl heefery sdctaraf eivany cellhzemlthervery hgginning. The cost

sector throughput), while the other carﬁiers

is that @B st etranplsihare t e REPeAsy ’theastlgqa'lﬁemst %thlrS%Jrigeband channel,
thereb? ér?}c(%ega n%ecgé %Eﬁ{hﬁ o e{ﬁldﬁéﬁ@ﬁﬁ%ﬁa%ﬁﬁéﬂn@ﬁioﬁuwmé is€@nd option, the

e relatively | ow. Is can result in
wideblanepebigiih isidivaleditto nutple carrieGhavi gesbiginning 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
is that when the first carrier is the only carrier used, there could be a significant amount of
interference in the first carrier (thus limiting sector throughput), while the other carriers are

completely idle.
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nunber of carriers and/or carrier frequencies in a

cell over time can create problens for ol der WI's whi ch
woenws/mel7i nt ended to operate on the newly depPoyaid2004/034988

carrier frequencies. Accordingly in many depl oynents,

servi ce provides have decpded to use the ful

frequency band which is intended for a systemstarting

%ng&t\%rﬁﬁlir Nk {H a%tar%i 8p+ E96tEAR HCleﬁ’hélt htﬂé nuibeFBNYrEasSabscribers

oynent "of” wi rel ess conmuni cati ons
tends t@yestemmzebdbwt mmt yarsaepﬂ‘nlsu baadwidth wides ptilinaioni Ghenges in the
t er ns  of |t|aI bndvvldth utlilzat

numbeppf GRTICLP TeqUERgeRin §yc§ 1 OVer % me car\l/ grrelagell‘i)sroﬁlg%g Yor older
WTs w@ﬁﬂ' WHERBE 1n?e'ﬁge&)ﬁﬁ6iyé‘r§§ Bn Hﬁq@ﬁvlr prblb)&ﬁi da@ﬁerﬂ’f@imleﬁcﬁss

tend to be associated with wirel ess communicati o
Accordnygy enmsan e depldgmerts tshevigseproyided ave depieh il B @JH frequency band

o T R o B g G Wy o

made tRe/ ﬁﬁtﬁﬂ‘ﬁepl@yﬁent (ffa&lﬁr&é‘\ésQ@ﬁﬁhlﬁl}’c&heﬁ@systﬂ:mmlanvbhy expensive and often
Digit Communi cations" (3rd edition, page 695), J .
mefflcllénblaK@msmfom"ﬂdbbaﬂdﬁédtflGlltllléwcﬁg definition of spread
spectrum signals: "Spread spectrum signals used for
the transm ssion of digital information are
o sidul gypes bedidelest b@nﬁiﬁﬁfcalﬂ:(ﬁrfsrswsiems ateh@issibleei Deployment and
bandwi dth Wis much greater than, teﬂelnfor tion €4
bandwigth nn@ﬂlghéatwmmblp@s tg %SH%?\RP&{ V@%‘b‘é(ﬁ& C?‘ﬁ%’PB‘Fa 1ons
€ Stéh.
systernf egiff dihe uRibHIEPCARERL IR NI PSR e Bk
information bits are generally transmtted as bl ocks

of coded bits.to conbat error t he. ' '
S TGOS SO OB ot BT it e e Sstems, ..
narrovplg]ﬁl;a@%telg@dd 10 t. E“DBafeSAMMRRARORD (gHaaitioh, i6l9§) iJSProakis

information bit can be consi
prov1dbsl the IfollcEvmg (dbflﬁlﬂlqu ofi spreadspectdimisigngls: rﬁprpa(bﬂ@c%@é@als used for

ortho
B L A
bandw?c?ﬁ@" FhRuSH %Ireﬁdeﬁ thahThé f€orPBtiGDMAe Riiféts/s. Bhat dg eleb trintiwidth
any coded bl ock is transm tted as a se uence of

expansion fisior BeeM&/R: foe aspread gpacimaenst isqnudh greqler fhgp ymity.”
shorter than that of a bit. Suppose a bit is N tines
| onger than a chip, then the bandw dt h expansi on

f BCt mmBhicSRIeAMichq) therigfmatiosbité arCgasdrdiy trmganitted as blocks of
met hods of transmitting a bl ock of coded bit

coded DRDM enpehas ATTOEIN SkosAMmAniF R cBanncl, BheEe §3hd ﬁ?‘:k E%E%F]@mum
dhaw € bLif6hed@¥hch idR%mation bit
unit O‘\l/@tap'ilreg cgHin; 01?'%9% %? e%l%(% g@%bazﬁaecoaﬁlg\ﬁ e repr tsents a
can besabEaied @fbldekndwi dth in the frequency domain. The air
link resource is represented by a grid 106 including
120 squares, each square representing one tone over

Oﬁ‘iereétj g&l%én% EbdPdivisidn HuliPR RBAIDSLTIOMA ) figial bedBSpped

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,
where the time duration of a chip is much shorter than that of a bit. Suppose a bit is N times

longer than a chip, then the bandwidth expansion factor, or spreading factor, is N.

Consider two methods of transmitting a block of coded bits in an OFDM system, as

shown in Figure 1 and Figure 2. Figure 1 is a drawing 100 plotting tone on vertical axis 102 vs
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intervals. In the first method illustrated by Figure

1, the coded bits of a block are transmtted using the
waizoisnmasainunber of tones. In Figure 1, the sanBCTS2004/034988

tones 108, 110 are used all the tinme. A first block of

coded bits 112 representegl by 12 squares w th di agona
i ne shadi ng uses tones 108, 110 during a first tine

time o e mégttgml"égl%ﬁ ]%%ﬁ(ﬂ%je ngé%gntg’g %ﬁ’&x@ oPbirlwidth in the frequency

squares wth tted shadi ng uses
domaint TRE &ir A8 ;resbﬂtf&e durepregezied by o idiliofrandlpding 430 sq_Lmes ggch square

h h
represetgtlg]@]?eat%g@ g{ﬁrzng‘;ﬂ%@ 1§te Biwdr@ ]g)géhg{?/r ??%s‘ﬁﬂ? t%ﬁé’énaver 12 time

1nterva¥ efnt & Rlst Ao dafgstyied bYTRigARE Nakd @l dits akh blo%ﬁlhre tEﬂtsl’mtted
e represents a segnent of bandwi dth in th

using the mﬂﬁmluﬁynmm iofi fonEhdn &igure il ke saBS IV ONES 19% Fil,(lg Qugpsed all the

time. “?’%‘153(‘ @gqr&h* of ﬁg o & | 1;{%391%\/%@ g}‘f‘f %@a&%%@l\%ﬁé@%ﬁn&e shadmg uses

ISkt Ghe tapnesmt 208, A2E€ondAlack Eobde®ibs I]Ztlﬁpresented
tones 1??’81/@2%%@2&124 22% over 12 tine intervals §28 2%3 118. In thi
by 12 saﬁir,es @A doz%§haﬁ3& uszwnegh% 130 guringg scoppd tindiglerya] n this

and . net N Figure 2, the coded
case, t}tﬁ @Eﬁﬁg 274l (ﬂ‘n {eag ﬁ%&rﬁglﬁgndped tones. A first block
of coded bits 252 represented by 12 squares vvlth

di agonal |ine shading uses: tones (20 n
fRigere 2tis mdrawing 20@ ploptng topg AR gex(ugilzam% ? ﬂ]& i gzo%tal axis

204. Etsaﬁllg fgl%tr{é%sen&srg Sl Mﬁh&%ﬁ&nd@vﬁﬂﬁﬁl he %ﬁqu&l% )doﬁiél[ﬂ Mheair link

Rtery tones (212, 220) during a

resouréegu rdptedeh @ biynit gid/206 ﬁamdnngdaesqvgazqsg eachIRpagFepissensing one tone
ifth time inter

oo . B0 BB G S o FEE R L8 0. 2
224, 2365 vélel? tﬁﬁeelgiegg%p¥2§'%3§q2@r 054 Wb LG DASh24H, 296, 248, 250. In

ones during a seventh tine i nterval
the sec%ﬁ@ metloredlugt20R] 1nﬂggreduthewgdghb1@q ayp tmngmiged ppng |hgg]ped tones. A

first blggéof écglgg §1t§ é%grcpge%%\teg 5%128@2%?' &{tﬁ a{g%allliﬁllé Ep%cgfg uses: tones

208I1thAd (I, 2oy euri zt$e|tren<ii titnerintatval 230,
(208, %Sduﬁﬁ%§?g&n§§%m?e2@ 22)t OIlJIr(I e %/We e

tones (246 £224aldudaga thlrd titng imterval 2324 toagsy (2@2\,%}9) guﬁgg gﬁgqthme interval
opes are..u e I
234, tcmeéi%lo\zl\gké) e a.tfﬁ& €mg %%E@?F%ﬁ arlljcis R)E'j;e§ {292 %ﬁlé) dRrig4efkth time

$ case,
1nterv£1%8%@@c§ﬁcgﬂ@bk bBcdiled das ZSAPm;i'rersHmS bgnalsqudres with\otsed shading

he above di scussion, it should
uses: tnnd:sr(@di4 230) dwieg asayenidimg mrgﬁé@, tﬁggsa@ﬁa%?@lj %unng an elghth time
0 f & (Pe, 218) during a tenth
nver bR 16! 72 G GRS 0 U BN (9, 215 duing o
time if@FaREAY, @xtfes @210, 3D6) during anfeldyantdi\/tamﬁ imtﬁ]t’ﬂlh%iaﬁﬂdiﬂnes (214,222)
even if constructed_in. phases Ese differ

during DU o IBEPIP SR n SHBRGR. BT SR, Hiap O two tones ar
rries 0 t d. Tn thi th

used. E@WFW U?o??ﬁeo%n%r@&&i\ gltﬂ&li%gh@%le fgvglgg ltcgﬁégﬁférﬁse n this case, the

OFDM%{g@lfalﬁlsp;leadSMRM $@nalHE | NVENTI ON

In view of the above discussion, it should be apparent that method and apparatus for
implementing a phased deployment of a communication system would be beneficial. In
addition, a system configuration that can achieve a high level of bandwidth utilization, even if
constructed in phases which use different amounts of bandwidth and/or different numbers of

carries before arriving at the final system configuration, would be both desirable and beneficial.
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The present invention is directed to nethods and
apparatus for deploying a conmuni cati ons systemand to
woOheosvasdious syst em configurati ons achi eved at PCT/US2004/034988

different |evels of deploynment. In accordance with the

present invention, a syst-dm can be inplenented using

cells having a variety of different configurations

whi ch provide different |evels of bandw dth

utilization and/ or comuni cations capacity. One
SUMMARYIOFEEHEINYENTIONeNnt i on considers a nmulti-carrier

depl oynent in nulti-sector cells. At the early stage

of system depl oynent, the nunber of service

st fédeR S entforrie ditdwidioymetiadd andapparadisgr deploying a

invention, not all the carriers are used |n evyery.
commugdeations system gnd trthe erﬂmqusaﬁy@tﬁl@w@nflawaﬂwea%éﬁvr:%f &t é‘ffﬁwt levels of

deolo be gsed in different sectors of a given cell. In one
POYE¥Bbdi ment of 3-carriers and 3-sector deploynent, in
any given cell, a first carrier is used in a first

sector, a second carrier is used in a second s c& OL+ o cells
dRciceptamiceVidpihe PETSCRIENYRIEGN; HS5terhpaPeiplgpented using
ingtd Il el GHTBrRR RAlcherBviad difftfer MvelsesfDandwidth
}myngfgpeafgg¢%ﬁb%ufglp ercel?s, mﬁgre sectors of the sane
utilizatddn sidiod cmmunieatioas cagracige t he sane carrier. Later, as

t he nunmber of service subscribers increases,
additional carriers can be added to a sector to

| 958 &RB6AiRRAT O tht HverEhPstnsideRs 4 Mgltaderer dplyaidnet mafti-sector

t
3-carriers and 3-sector deploynment, in any given cell, |
cells. Athibe baniw stagmof systcondepteymengthe pmberad gervirersHsaribesstis relatively

ector, the second and ir rri ar '
small. 35Eoaodo ieay. FRC B iR B eSolghot Brd BFen ool
althout$ 8 tHdtabiids tddlyhd useLinalifferbhedectoasoft Higivanodikn ofie embodiment of
Service subscribers further increases, all the three
3-carrigesranidéi-sectar aleplowaienty eyl ¥eedl 2 TIRESCatrieh 4 UseR &N & By gector, a
hased dep|.oynen . ' -
wceon R8s I TR BT A 00 L ARG prtty

the sai8 BspatioReoTE Ciugiess Poatital nhetiple celis auhictossettoes ofztire same or
~_across the entire network. For exaqgle after the .

similaperi¢njationatse terossmsycreinr, Lelgh, ps Refintep gl sexyige Subspapsr roreases,

... nNe . t i ti . . . . ts
s GEE B8 PUSGEIRO} 4 oPiaB Lopeimeanipuens o
embodiBRACH Y carfiesdandBeketiondersoyyent intany lgivenrdel)i thalfirst and second

_ deploynment of one cajrier per. sector. Mreover, when
carriengre \pﬁgﬂén the firstyegtog, the §F§8_ Prlel tinréi c\%t‘H:r% %rgtug?c’? n tﬁeé second sector,
and th8 %ﬁf z?hdjﬁﬁfjczgﬁefs RRSEe8 & fe€hisd BRYorPEhsH, b Bleaitinbet Bf Sidice

enbodi nent, t

e relative power difference (ratio)

subscigtrs\Rethet mosmsesaalt thertbree saffriexseate apadl ikgacthsactprt he
users. In one enbodi nent, the power ratio is at | east

3 dB.By allowing different cells to use different

aRRwhs: @t a@@«fédﬁﬂagéd”ﬂepﬁ)fyﬁwnt sinkhrercan be AppitEel depénding on the capacity
carriers, the nethods of the present invention allow a

needs oY gtednvl sediensd dpatag.abie ise of thg eartiers may not be necessarily the same across

the entire network. For example, after the early stage deployment, cell A may see large capacity

needs and thus start to add additional carriers in its sector, while cell B do not see much increase

in capacity needs and thus stay with the original deployment of one carrier per sector. Moreover,

when multiple carriers are used in a given sector, the powers used by those carriers may be

different. In one embodiment, the relative power difference (ratio) between those carriers is

fixed and known to the users. In one embodiment, the power ratio is at least 3 dB.
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manner. A |l arge nunber of cells with | ow bandw dth

utilization, e.g., which use a single carrier and
woanesaspandi ng frequency band, can be depl oyedPCT/US2004/034988

initially. The capability to support additiona

carriers can be added to gells over tinme by

sectorizing cells and/or increasing the nunber of

carriers used in each sector of cell. In this manner,

a service provider need not initially dedicate the

By iltevihgdifféreitivelihtocuse ifferenttainronmnts| of beadwidtly ecg- cdifferent number

the co ni cations system.at the ti f . initd .
of carrisiiy s HENPLS Stiaesent i engon ool psiEmap by Qplofid ina gracua
mannef." g%&g@ GhBDeOf cets §thl 1BwDABIWIdtHB€za6i6h] Sg., @hiph W atsingle carrier
time Of initial deploynent, required at the ti

and coirmépondingdegjuenaydrand cean bsaleployed mafiallyy &hedﬁaﬁéﬁl%g’ﬁ@ support
adciti GRS cart b pdsD SIS it by P BHATE AT AlbARg the
numbe 8PERYIBRNsed IMeRE e8tekadTeellW t h one feature of the

i nvention, bandwi dth intended for a system may be
divided into a plurality of frequency bands. For

ple afr NG¥%vi i idth which
R g o Y it el BPRIMET Ui, By B e R
may ufti@19bE Yilbahetsto the somglgicatimsasieiet thediue nfinitid dggloyment.
may be used initially in cells. The c‘flls can be 1 at the
Bandwiflih) & fe GemesPRBdgE ig FETiET IreANeRFies RO USFd fprecor juors golkh & &
time of Jnitid] ?e{)/l%gﬂféﬁ{] Qé’qgﬁ%& dBthis Ritel iy dephSyAaIRRA bl Deddefas poviding
Inind vidual 'sectors, the nunber "of sectors per cell
other s¥Bsicdiee.gn tmpkaedtedeisig, othiar oomiunicationspytarglards, withewt agiversely
may continue to use the same frequency band. To
affecting sy8 depIQ¥®EPty further, one or nore sectors can be
nodi fied to use one or nore additional frequency bands
in addition to the first frequency band. WI''s may be
dEpdcoyeldnéenivith aht feaire hf thénveptipn,ibanewidsly Blsended dpfea system may be
..si.ngl e _frequ band used_t hr 0
aividef AR Ao bt AE s U T AT be e by
systeng g & MITEbOks S 8%, O MERN b BEedivided $1p Pdtdquetiy milgi Magingle one of
requency band, the WIs initjally deployed will be )
the fregiobmeyttmndpmwsbe used imbiallyderellso dde cgBe ¢a5t ke igpigented as single or
.sectorg which ha r : u ' in individual
i35 PG Guf B PEEeR daRi iy 8 SHbtB Ggscs n individ
sectors'SRe hix@bseH sléct@f%ﬁie@ﬂﬁﬁm@ﬁ be ireredke® gL fcorad, td hosdnEhe sectors may
but not all enbodinments, different carr

continais 46 yseethie 8aTNe EeayrnCY banes SRS HTREFILY ’_Lé\?@é %51? AT Bgpsectors can
be mofsi?ée?iﬁp & Bgioreﬁ&%dddﬁﬁfgnﬁl b ﬁbﬁa%d?ﬁ{ idcﬁt‘i’éf@ttrd tMe first frequency

each sectorsupports t same set o hr ee
band.di fferent carrier frequencies, a different
non-over |l appi ng frequency band bei ng associated with
each of the different carrier frequencies. So reduce

tRETLI f dchltyel L REANCEItR DR ALY t 8qRe kiapledfequbiicy band used
SS@F%Pﬁﬁgﬁﬁﬁﬁgbgs‘?5rﬂfﬁe diffeanthg?riers,gin

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

operate in the additional sectors and/or sectors which have been upgraded to use multiple carrier

frequencies although they might not be able to use the newly deployed carrier frequencies.

In some but not all embodiments, different carriers are assigned different transmission

power levels. In some three sector embodiments which are particularly useful, each sector
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one particular 3 sector enbodi nent, signals
transmtted on different carriers using different
woawsriodavel s so that the signals transmtted BATAISY04/034988
particular carrier are transmtted at a different
average power level in eagh sector of the cell. The
average power |evel may be the power over a tine
supporEthl 9hnd B lo¢ ﬂg@@ dieReerd: CARRPTSGieABie®fa dTEtbichPhén-8YsHQbig
e.g., 1 second or 2 seconds in sone enbodi nents. In
frequeneyebanereinguassocigedwithreestt ofORONAfirent ghiriey flequensiag. Spreduce the

. such. an enbodi nent., the ree frequenc ands .. e
risk of SHERBERE AT Bt R A PP POTIAGEY 1t gy ciprgpe cariers, i
one pak it 4 BedtoP bihbadinteht, fgndRitfantm e d DRaABRE chiOR@Sersiubing idifferent

frequency bands bei ng contiguous or spaced by a | i
powerposistsovbatithe sigaals fransmiiged o pny pastieyaceargenrae Figesmitd at a different
tones., To facilitate bi l.e i '
oerst BT A P T AR L A8 iy byt pover v
time pBiibd BER@ing! the a8nsbidsivh bEMultipée dinffody, erpt, Insecbed er 2beconds in some
carriers per sector, cell type information i .
embodimentadinend BartiHasrmpadigen] 1%11511155\}@11%& zlhalf(%l an embodiment,
SO i | i 4 i ak . .
the S FERNER i B ARG § LS il Bl g a plualty of
uniforil ¥l §pacedebnemyithehd frequenty bands htingrensgloss besgpaced by a positive
_ frequencies with the frequency and/or periodicity of
integet Faltinimel the sPRFIESREIVESN @Sﬁ?ﬁ?ﬁ'i cate transnitter
i nformati on such as cell and/or sector type
i nformati on. BRI EF DESCRI PTION QF THE FI GURES Figure 1

| To dacillitatsi maopilel fads topertation insixepiqrhentstians yderythe sigstem includes cells
ransm ssi on |

e ip an OFDM system usi ng.non- e : L
of difigfsat pPEnig WhD iuﬁ@dl?érﬁ'ﬁ Rl of G e s o e [fgrmation is
peﬂocﬁ&%ﬁﬁﬁéaﬁ&ﬁn&aQx@ﬁlgbﬁgpﬁow&%@ms&@hﬁmﬂem caledPcbbrsyigiasn The high

usi ng spread spectrum signaling. Figure 3 is a drawin
powers@uhlsf roanyebephaiay ingfrequenesh 6@ ome eiedvidat ndaRpy e frapsmufed at pre-

a cellular c ications,system i '
s DR wERTRY Bt B R o nt o o,
commuBfich @58 6ml tRY BlfoRRsti GANEaLIP yeeck LinidXee sl typé nforrgdtomt
the system in accordance with the present
invention.Figure 4 is a drawi ng used for explaining a
' ' -@Nn in an exenplary cellular
BRIE, LTINS ISRAREST | % i Bt s
associated with an additional carrier, in accordance

W th the present_invention. Figur IS a draw ng of
Ao S bR wamp arLrodee bio Brsriiotdy 8p GRDM

I ol 1 ' e Wth the present invention
Sy“m%ﬁ%nggﬁﬁéﬁg%§E%%@%g¥g€%%ﬁg}esent i nvention, the
exenpl ary system being well suited for a phased

s iglu?g rzniesnatl dr%twh?ga 1 ﬂl\émtrgtgnr;; exemplary coded block transmission in an OFDM

system using spread spectrum signaling.

Figure 3 is a drawing used for explaining a method of bandwidth expansion in a cellular
communications system in which the bandwidth associated with a carrier is expanded to an
increased level and employed universally throughout the system, in accordance with the present

invention.
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expansion. Figure 6 is an illustration of an exenplary
base station inplenented in accordance with the
wonresanedir nvent i on and usi ng net hods of the precsemis2004/034988
invention. Figure 7 is an illustration of an exenplary
wireless termnal inplenmefited in accordance with the
present invention and using nethods of the present
Y ERUTON ardil 98 18 a8 o} SxpMininklaUiéthad bPbardiviéh cpaNrFinlan
three sector per cell nulti-cell cellular systemin
exemplaty ediluttirfcbmmemicatiany inevhith yadded bandvadih i§ 3 agporiqtedakith an
.. sector of acell, 1. ccordance %Ath the present
addltlopﬂ\F@ﬁﬁrolﬁ.aC?‘?rgﬁﬂcg “Q‘H] RSP IEEY 8 on on a exenplary
three sector per cell nulti-cell cellular system
illustrati ng phased depl oynment of_ increased bandw dth
ifigwhiSdh adifwing ehan exammlay spetegrrshrelllar gpramygicgtipys system
. varyi.ng extends . [f: F et
impleniod e ESRFRE S e flesilih Er5Ph R UGhe bRURISS of e isen
inventiBf CRE SRABFaM dybtet iy wekpiitddfoeaphased deplgymentld bagdwitith
ilTustration of an exenplary three per cell sector
expansgafl-ti -cel |l cellular systemillustrating a | evel of
depl oynent in which three carrier frequencies each
wi th an equival ent associ ated bandw dth are used .
i pte t6ci @n ilsisyration efaiexempldrg bswctasion implenpmteshinl agcordance with
with different power | evels associated with each of
the presere ipyeakan ang wikg Befhedy P PESERGPYeRUa e cor dance with
the present invention. Figure 11 is an illustration of
an exenpl ary method of beacon signaling in accordance
\Wigtret7his ah filestratiomofvn aiemplary b\éref@e terménad impleinepted in accordance

) wreless term nals. inf ti.on that used to

with tmgsegtalpp’?lg]onggﬁélélﬂggﬂ&é%| 05313? Nt ?rﬁ%%@%ldr dance with

the present invention.Figure 12 is an illustration of

a exenplary three sector cell enploying three g:arriereﬂ:}Jtl

f Figuuecinis ian sllystatiprof sragxemplarti thrge pcEer g5 PebmaltPel eiglar system
. N e BW.i a5 . -\ &}r@éﬁl‘% ith th
in whighEReraf ot Fefg hbas YR kagheBLP OF: B0 ibLAERRe with the
presen{%efﬁcﬁpci ating transm ssion power levels with

carriers, and an exenplary conparison prediction table

for cal cul ati ng expected signal-to-noise ratios, in

Iaﬁ%ﬁl?ba G5 i%sttllati&l?rgr% ;erﬁglﬁaﬂfan}aﬂﬁ%@eht%ﬂﬁ%ﬁeﬂ%ﬁtﬂc%ﬂ cellular system

tTat’es an exe rel ess confruni cati ons '
illustr@¥Siphaddnizblegimegt 61 inereescdrphdwidticl Which diftdrery@htrier frequencies are

illTustrating a different |evel of deploynment. Fi.gure
used tq yaryEgexEmaRARGaL JiTEReRT BT Jo ﬁ%f’)%ﬁ Sectis gy i cells of the

systeu@ﬁ%%&é{&gﬁkggghgﬁ %ﬂg@gﬂﬁ tveh&sn. depl oyment confi guration
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
different power levels associated with each of the three carriers in given sector, in accordance

with the present invention.

Figure 11 is an illustration of an exemplary method of beacon si gnaling in accordance
with the invention which may be used to convey to wireless terminals information that may be

used to make carrier selection evaluations, in accordance with the present invention.
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Figure 15 includes a drawi ng of an exenplary | ook-up

table that can be used by a wireless termnal to
wevealsuata7base stati on depl oynment confi gurati ORCT/US2004/034988

broadcast signals in an exenpl ary enbodi nent and a

tabl e i ncludi ng exenpl aryg-depl oynent confi gurati on

br oadcast signal values. Figure 16 includes a draw ng

of another exenplary |ook-up table that can be used by

a wreless termnal to evaluate base station

H'@uh@mmn itlostfdtignofit exemplagaticastotel egibgmplopingrihree carrier

exe ar odi nent . and t abl.e \.pcludi.n
frequengiep gyﬁﬁeﬁ;} e”@hﬁf%ﬁﬂl&{%&#@%ﬁ@@ié\dﬁ% 'ﬁ{&é{l val ués: Sk, an
exemplgtlgqgfréieésztehﬁnﬁl 12EAW B Beddoh WibRL z!nﬂ@(e@{plﬁ&tiﬂﬁlé 8dryassociating
dth partition rncluding 3 contiguous frequen

transmiksiod powadhvcds withspoiee, aad e exenaplafyejoamarisen pregittipp table for
cordaa

a
s ey g e et A BT ARD! LR Bt
i ncluding 3 frequency bands each correspondlng to a
different carrier in accordance with the present
Figneni 3 dhistiriey p exenaplpsy wr@%moaamm%@pﬁ é&.’ﬁ“‘ﬂ’@ inglestipg fve
exe Iar frequenc
exemplgLy éﬁélﬁ cglgﬁl’ﬂs% &He{én?févb L ecﬁ?ie%t. q y

res o carrier in
accordance with the present invention.Figure 20 is a

it LA YRS S nERmP I L e e ot Gy Byl gransmiier
deploylglglétltcg\rggigﬁﬁubh bHSEAL S8ndyfgchr oni zati on bet ween

accor danc W th the present invention.
Figure 21 is a drawing illustrating an exenpl ary

enbodi nent of base, stat L §Si
Fogura1p ees AAFF FErL o SEER PR LR AT Dk Nt S PE NG py o
w1relests I?c%rﬁ s ‘é@@late %Qse%%f%ﬁ%ﬁl@?m‘é’htt donfildArapibs edHdcast si gnals in an

ure 22 is a drawing 2200 illustrating a

exempbxyeambahmeﬁhmmﬁa mbhnn@ﬂdmagreemplam dnplayaeans onfiguration broadcast

transm ssion power for different carriers used within
signal yH@eSsame sector of the same cell, in accordance with

the present invention. Figure 23 is an illustration of

an exenplary |ook-up table that nmay be stored in a ab

e désn¢ledes ndiewingifasedensxeayary dooksap bleathplcan;heajed by

; Level Gelidhdny t E'lﬂéﬁcﬁ &@ nals in an

erelewg@ﬁxggﬂﬁy?lgﬁtg beee t%:tlc?trirlbcféﬁloty F}%ﬁ{ éq'f}ffié‘ﬂghu1r0 es AN
exemp%ﬁembbﬁlﬁﬁﬁ @i ®8 table including exemplary deployment conf1 guratlon 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.

Figure 18 is a drawing illustrating an exemplary bandwidth partition including 3
frequency bands each cotresponding to a different carrier in accordance with the present

invention.

Figure 19 is a drawing illustrating another exemplary bandwidth partition including 3
frequency bands each corresponding to a different carrier in accordance with the present

invention.



10

15

20

25

30

nmet hod of operating a wireless termnal, e.g., nobile

node, to select between carriers based on a received
woeeasanodir gnal and i nformati on about known dowmCTmis2004/034988

power transm ssion |evel relationships between

carriers in a cell or secygor. Figure 25 is a draw ng

of an exenplary system inplenented in accordance with

the present invention, illustrating that the exenplary

base stations are connected by a network, e.

A 9., . a .. . .
Fegich 20is néhwindilluDEF gl cEEmPESCRFPM cignaing, s gwdpwnlink signaling,
_ . include one or nore sec S cel B t [ .
within e s570r3 & S spipral Bich gfiirafes STichytHid iR ckich B, in
accordloBHifh BEptEn: iStiphs are normal |y transmitted by a
sector transmtter using a carrier frequency and the
correspondi ng bandw dth, e.g., one or nore tones
rroynding the carrier fr - fi t
Heiro L tof iy e e B BPRY emERKRpEREPAE saion spctor
transmBEiBH PAwer FRIdiff@End fafSCHRM Wit tHeyatesester bhthe same cell, in
cell "Wreless termpnals, e.g., nobile nodes,
accordermemitli thapresgnidnydntignbase station on a given carrier
frequency and novi ng through a systemneed to deci de
when to nmake a handoff and transition to a new cell
Jnehen2366 Ufwing D26MilRsEABERN enb@plary embodineat plopase station sector
systens have been depl oyed, the available bapdwidth . .
transtisoiamI@bicB 1ar itkersl A PG THIER ke e gL Obeags sl in
I nadequ t 0. lacr eased demands for bandw dt h.
accord Cgr‘glﬁf@%}r%ggtd&g%ﬂr%%ét hods and apparatus for
providing a transition to a hi gher bandw dth capacity

ol o55 SOTTURLERLL . Sk b BB TBIEL e i
terminrgflet;aﬁfgrdr%rgétl E% a's\ﬁ"git@ cfM18fe dRsive@BbSoyhadt 1ate] elastpeanfermation.

e provided which avoid the need for a
system wi de changeover, allow ng a phased depl oynent

syst em wi de phased _
Bt Finy 1 erEapacneeeRat bl ARl PAETRRghls o

method oF Xg Srikt PWiARES teBiflalRRY., HGSR 1@ide® selst bavwadr caders based on a
areas reduire additional capacity and/or as an . . 1
receivedibéacoul sighalimmdrinformatien Fheyt ﬂﬂr%\‘i?ef?(ﬂ‘%nlﬂ’é‘r%’%ﬁr trapsigsig dgye

. desirahl e that. phase | oynents be backward capabl e

relatiopFiips @‘3‘{@?‘} ?Péﬂ%gr‘%ﬁ‘é’%%gf%rc%nm s in the field,
all ow ng custoners to del ay upgrade until convenient
and/ or needed. It would al so be desikable I,

f th .
TEIRHORS i51e RSP dB KB RR SYaIcER. HBPIeIRIRg I AECTdgs with the
I | f.od | ; '
preser o e B aThelslBEHEPAS B co AR PRomork c.-
a backhbuMilérkbe

DETAILED DESCRIPTION

Cells may include one or more sectors. A cell without multiple sectors is a single sector
cell, i.e., it includes a single sector. Signals are normally transmitted by a sector transmitter
using a carrier frequency and the corresponding bandwidth, e.g., one or more tones surrounding
the carrier frequency. Cells and/or sectors of a cell often use a frequency band centered around a

carrier frequency used by the sector or cell.
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advant ageous if the nmethods and apparatus used to
depl oy and access this increased bandw dt h,
wehbiscioent|y provide the wirel ess term nal s w POT/US2004/034988
information to conpare potential |evels of
interference and/or |oadilpg in different cells/sectors
on the carrier frequencies available, and/or to nmake
ndof fdeci;si ' REONELa bhseatidd.on a given
gﬁaﬁq%sf t?%@%@&%é’?ﬁ%ﬁﬁ%%%@%ﬁ%% e the entire :
carrier f¥§leaty antimoeink oyotftea systere asatitobizaidrivdtcn te apdksiahapgott and
_everywhere., Figure 3 is an exanple of such a
transitiereiel HyavesRll arﬁ(%&?%m% shows an exenpl ary system 300
i ncluding three base stations (BSs) BSI 302, BS2 304,
BS3 306. Each base station (302, 304, 306) is .
Suscroeicatey) wherecapeininicaiéins systgmg havediaen sleplpged, dhg pvaglable

312), .representing. a.wirele o) :
soncn RS R o B3R R RBfE b mcraca
deman®OPr BREKAEGS USi ng the sane bandwi dth. Drawi ng 350 is

an exenplary illustration of the system bandw dth
change as the system 300 is upgraded. Horizontal axis

2 illustrates f ol tyl
Jherparab e PRI ARt O o ding  AORIBRTR s fiher
bandwféiﬂ%@lta{:i&gwusieﬁwccﬁlﬁhﬁmemdns eyﬁmgc& ph@sesdﬁﬁmzibﬂonl\’éleﬁﬁ yratire
358 illustrates the post-upgrade pbandw Y, Wit
systemued peterPEOTIca BLPRen G- ig 103 ABD AT P hL S igene or more
Q X ayiidr | id€elngedWeb] dlRSing a phased
wetod iR T LRSS AT S Facetne ot st o s
deployfRgli i veilci varipsicahponsitnmay be gresalbypliasedi irhO Ve éMna #sd1ew

bandw dth i s_increased. .The size of. th t h .
compo.@q:rrt.@ b@:@rr(eﬂ@’la .61 %ﬁ?)ﬂ’lﬁﬁpﬁoﬁ. e&seciuls‘%on‘t% gg?e é‘%’g, %511%ahzed areas
requirelcz{agﬁtl‘fo%tale?apgaﬁr SRl s AR iddiHAa M (Red CdhtPRGBIrebnts iemand. It is also

arrier qguency in its respective cell, which is the .
desiratgathat plorseddefioypeents b@b&:,kvs@][d)gapg‘m]@)wmhe)pﬁglgeygﬁlﬁﬁseteg“pmals in the

E 3. On bl i th thi
fel, lleieonioniat 1o R ARl SR HSarER (i do be

desiralﬁ@%ﬁ?é hRtdoassr pidediisRbaaent lded fdtimraduce éatge tevbls of interference at
nodi f1ed at the changeover tine. D fferent conpone

ts
the secmjceldonadeties ond do apt reasrlessly pXRARE ARG S DHETY ROV Ly Etn\yould be

oints.in tine. Such Vi@Is i d bandwidth,

advandGgests b g i b O 8 S BBy ETRASENIALS ifBased bandud
efficicHB proW deah& §igreless fErmalalsusisi mforenagion twhampary petatiatlovels of

upgr ade or purchase new W rel ess %\%(rgm nal.s in or der.ltbq 4/
interfecanat andfer lopdingin eiterent collsisecings orethfGRIIcT BirHgIchG avatiadle, and/or

wi.rel.ess t.ernj ' [ oMpkbg.a first
R e S R R A

| arger size frequency band may involve significant

changes,

e.g., hardware changes in .the RF.secti of
e Wb bl bAHAnER A T4 ORLCra iR O Jderd Dufliidth
AN DR £ R 4 & | BneREFRiuee DBhaw
Capab’lr11 g\éeg g"@geﬁg’vﬁ%u# grrgsyﬁf%gﬁl ?‘Elsﬂr%a{:%zrl g%‘?l atter ?uﬁomer S
exempl@Y SR 300 iidudiag gireebasesttiond (BImaRy 13838528 & BS3 306. Each

e s AR TlBte BEFS  QuBE P U5 At g, ot 5012,
representing a wireless coverage area for the respective base station. Each base station 302, 304,
306 operates using the same bandwidth. Drawing 350 is an exemplary illustration of the system
bandwidth change as the system 300 is upgraded. Horizontal axis 352 illustrates frequency.
Block 354 illustrates the pre-upgrade system bandwidth X with the system 300 operating using
carrier frequency fo 356, while block 358 illustrates the post-upgrade bandwidth Y with the
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power with a |arge BWoperation, when the origina

smal | er bandwi dth operati on woul d have satisfied the
wagers/1eIneeds. I n addition, as a service provi #ET/US2004/034988

transitions froma capability based on a first

utilized band to a systemmith a larger utilized

frequency band capability system at first or in sone

system@b@%}prahﬁg h%nggﬁlfé?fre@ﬁ:n@ 9“@6’0 GHREOTBIKS Wﬁelé:ﬁ@teﬁhmals e.g.,

I'tional [i'ty, and thus in such
mobﬂen;as]slch hmygnmmhrcmllgbdmyhﬁemteasmﬁ kariedo bk ynadéfiad qow@grate using the

new baghidfh e 48 R aried TG et Of BC AETAHS LY S RELE 316,318

in the é@‘?ﬁ (55%, 300 H1DS IndRRRS Ql?é&*élefti@e @ﬁﬂﬁrﬁﬁmbﬁ ‘f)b@@ﬁ@ﬁihb amlm fieduency in
to the systemis a phased gnent wher e

its respaduﬂvet ¢edln shiabas thessamerf@w@h @911 l@;élghwhﬁ smmla ©oh Figure 3.

One prgﬁle]mr Wﬁﬂtt t1§fl%)]%§aci138 de g?ﬁ?ﬁﬁg&s cr ﬂ@ %rsté:nll g5ty g%rfen'tssmcludmg

the bas%'sﬂiﬁroﬁs éncswﬁ%smnﬁmamlead 3 mbemeé Qflthie mhhngﬂ:omq ttrhe. eBifferent
base stations (402, 404, 406). Each base statjan é §) Hal
compon@ufs mpyd)r rpgjysqxrawmfpr Bpargeegqqat Ehifygent 29pts 1,111t1251 uch a large

scale cilgrg%:gg?ernﬁlé N8y Re Wy ?Lkplec‘%)ﬁ iff Eéf@{%:@gﬁd Bt ﬁﬁ:ofl%méﬂ ?or marzy wireless

ase s base station
termin4l0&krsQPel, athRsmyy tdedus upgadamr puachdse aqwemnqlesfs temsnala; in order to
Figure 1, the dottedI| the(ﬁfﬁend44|nd|cate ih
continsseparetiork PEENE Heyiehy o1 6 TP EIRE F LG e EIHIS S pisiofyfECarrier with a

first s1§é ﬁ?%&%ﬁ%g&(ﬂ% d\tsfﬁ% i Z%eg&cpda%ér%tﬂ Q?a@ger‘k?z% fréq@fhcy Padd@ay

I ndicates the rel ati ve
mvolvé s@nEtaasANg@ORET, ha:rfd“tahtechaagcvs iprthd Rqu@mlwffthe WL jeceiver. In

respective cell, whijch is the s each ¢ (
additicps Sicdngs veh sURRgRat el BT e i op idgtter
SR oRHhRIBRI fOr a g8iveR e In ases, the
band“%%}ﬁﬁ%&g?@ggae Sﬁ/&%t%r %6 Wi toh a BWX 2% : represerrﬁaclelt}lllC

spemflbylsar m:ialy hotaskd It beglszhmmghrraneeg&qt@emﬁue if isdnelfigteat fpdpurn battery

povie Bt ey B g ey st o AE, g GPerplgn would ave

satlsflé"cﬂhle%sérds%edsdfm addiian, a0k séﬂi)’ﬁ:e?f@ﬁdéﬁ trdnXiions foyn asgraiabmty based on
1 represents such a nodified inplenmentation o

a first syhzeg}'bamdlo alsysterp stithng laseer uibead f53queney lbaélgé;agqlgl(ﬂiyosﬂgtem at first

orin s%%zflréaﬁot ere 48%’50@% y ﬁglg‘l;(g%{r ?he"ilsb[{ﬂ%'e ok .’u@aﬁﬁ a8 li@bhAtapability,

and thfi§ BOWRRA Giksss Charktbverdd lﬁ)?méﬂtﬁaslpﬂe\eamsﬂly déscnhe.d adglitienal cost in
(408, 410, 412 The S|ze of the ?%t/dash line circ H d
1nfrast(rur314re 131,E@mamg ‘spentiand wirslgss te(r AUYTY PRY'SY 18 needlessly waste
i ndi cates the relative transnission power of the
carrier frequency f2 in its respective cell, which is
t AgofhefEprroschaaabidiaglincréased handsvidtphiarthe sy;ssemm dpiased deployment

heresagqu%;i&oiﬁ} égﬁg[f%g%;@&eﬁﬂi S me i’ﬁ%@‘f’{é&e ga?d YOQE% entire system
when ﬁ%e%ledd'?g%ur@ﬁ id 'Sﬂjﬂlﬁ aeffé)nbmotugé‘d t%: dFeScritfe tﬁislra‘f)bﬁ)‘éclﬁ 4%ure 4 shows an

IS equi va ent or nearly equivalent to
exempladyadystem 40lainshilmgitinee bamESItatJ@hs K2, 464,406} Eac@dqm@yuon (402,

404, 4|Oﬁaisgsg?rg§rrl]q%¢ q,%qﬁlle(\é&é zfﬁ ﬁégrsepgé%} in&;le\ﬁ)r%lglgsncoverage area for the
respecit Ve HaSSsthtdbitt B4R Basestftion (5923 08, 459) Py faBRtwith using carrier frequency
f, 416. In Figure 1, the dotted line in the legend 414 indicates carrier frequency f; 416 with a
bandwidth X 418. The size of the dotted line circles (420, 422, 424) in the cells (408, 410, 412),
indicates the relative transmission power of the carrier frequency f; in its respective cell, which

is the same for each cell (408, 410, 412) in the exemplary system 401 of Figure 1.
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strategy has the disadvantage that there will be a |ot

of interference especially in the boundary areas (440,
Wa4ms/149Ay, e.g., overlapping areas between t heCTRISE®4/034988

since the sane BWis used in each cell. In addition,

such an approach results.jion data rate capability rates

that vary significantly depending on the w rel ess

termnals location in the cell. Near the base station,

high data rates will be supported, while far away from

tAwathbasel atsas,ieqn, moteycubtomers, da@@ndmrfmequerw f,426 witha BW X

25, o RRL S TR FOBLRRETS el BALGHIpt bl vt camer
BW se@Mafi KSR tid hey 488¢ 432 MbPBe bADRyefi eucao'i ﬁd‘l@l\ls 408, 410,
Segﬂenp lary s;g?gﬁ1§%0 gg ene%tgd ?nygcggrdancé mnth(

412) oft the smt@seEKemplaemMS@m eprehenys sishaymedidied faplemenistien of

system 4108” Elil Ff { es?fg’nﬁafn%/ eg%lg { (a)sre s@tﬁw %At(go 4@)2'58@@?%6%53%11& a n%odified

base st&tﬁH (ADE MRS tmd;)l mcla s%bﬁb B6® canie frgeemiad; 46 aad HaL6 in each of
station (BS), 8

S 2 5
the cellsé#08, (45@24125612]h6 smegf th%é?%ﬁfhbn% fides @ate bty 4 800 els caos,

410, 4@ tgt%% ihe rgf‘ag‘%% 9rraa%sssl’(§§#$wé'r é)':_f 81%6(5 i eﬁ‘?&%eé%ﬁfg% itf\respective

cell, wh1|&f3 F%@g?)%e cm{acbgcam ths exdnaplafy sy&2m 4idbfdegired. Th&eAative

ce I ncl udes sector. A 526, I 8,
transmgsgionowet Bthe opyries (reguency f1in 5af fe(SSéeegl)Vg %@?&‘% ﬁ%@?‘ﬂ&) as
1nd10ate&’ ﬁﬁu e M TR %'%sr{@y@ 488 r4§$‘8§1 ﬁ%ﬁl\;a%t Sy ﬁé%ﬂﬂ/alent to the relative

cate W eeér via a
tlansnﬂﬁsfoﬁlpbmr bf tﬂe d’amea le@uerEx émnl aacly rem'@:tl(vs 3ell (@334)41@ rf112) as

oot P S S o SO, APy PR
strateg&%ﬁggleﬁﬁ%)dvhﬁa bOther8 waft e @flocsH 1hte§feg8%ge a¢Rcialy b 8@ boundary

WI reless |inks (537,
areas (44;&‘, pd2s 4440) a1g., BExatapbiug\AWRS b@tgwgn tlgma_a)lls |smcg ther gmed Whig used in

1 502 .are coupl ed I
cach ofl-nREipr. A3y e YRR EL P Bl g e
s1gn1f1éfh@1)y degelﬁﬁﬁé Of tH itbleRftergfhdls R)cﬁﬁ)éln ﬁlrtﬁe cell pNea:f th©b®RS station, high
via wreless |inks (545, 547), respectivel

data raEessmﬂl tersyippted; SAge fEsoRyitens thethsse atomoRly g daga s will be

conob LG e OV Lt 8 s i
guararﬁ’ée &ﬁbbﬂ@u&Qé }Bra@d;)um ed to BS 2 510 via wirel ess

links (553, 555), respectively. Exenplary W's (556,
558) in sector A 526 of cell 3 506 are coupled to BS 3

gléﬁ%e: %&Phy\gv{ﬁzlsrlee?%g%?ﬂg %&Q){él? %@% gﬁ@émeﬁt%gglgﬁ%%ol’cgig)ée with 5tlc1)e6 present

inventﬁfn&m@@iéﬁig@x@ph@t@&na niettibds iofl thei predeas mventitos Fghed ) 115:@3363 a plurality
of mu](rgt?sseggug |tc|e \i;se(lééé n&é}géﬂcg&e SC(P%%%EH’g%gZ’W gesgmgg‘téq?%gsﬁ ared 1%r a base
statior] {)B"sg,[ (HP30s 3% 510.8805S Y ghy 3arc§%%11 302,304 35062 iRguding three
sector@ds@ctoﬁAZ&eo&BrdB sector C). Cell 1 502 1ncludes sector A 514, sector B 516, and sector
C 516; cell 2 504 includes sector A 520, sector B 522, and sector C 524; cell 3 506 includes
sector A 526, sector B 528, and sector C 530. Wireless terminals (WTs), e.g., mobile nodes
(MNs) may move throughout the system and communicate with peer nodes, e.g., other MN, via
a wireless link to a BS. Exemplary WTs (532, 534) in sector A 514 of cell 1 502 are coupled to
BS 1 508 via wireless links (533, 535), respectively. Exemplary WTs (536, 538) in sector B 516

of cell 1 502 are coupled to BS 1 508 via wireless links (537, 539), respectively. Exemplary
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coupl ed via network links (570, 572, 574) to a network
node 568. The network node nay be, e.g., a router.
wolebosawdoinode 568 is al so coupl ed to ot her net ROTHS2004/034988
nodes, e.g., other base station, AAA node, hone agent
nodes, etc., and the Intethet via network |ink 576.
Network |inks 570, 572, 574, 576 may be, e.g., fiber

WTs (9 EZ)Ciﬂ kglecqéll' ?|5ri Jeeal @%OQ @reVUohBIeﬁiﬂ@B'Sanm 1iQ r\kureless links (541,
erent ce ? of the system 500 nma

543, rsgppiovy gy NETe{AchiGron sacmreA 520 of ealk2 Sirkarc coupled to BS 2

sto il SHRHILSB5 PSSR, BoRamR R SBLAIL00e 22

cell 2 mﬂﬁ@ ESpléd O B9 810 %gwuelégsqu@, (BB\V5B1% yéspecmxxeq ExEmplary WTs
MHz system where the 5 ¥sten1nay be suppl e
(552, 154) inpesto @sz@fgeaacﬁoww OB B 518 visghireless ks (553, 555),

o S HFEAPER T8 TG b, P gt s s 5

via witeRes§ BANSKH 5T n_‘ff@f) %ﬁpe@ﬂv&lﬁdEﬁ@hplﬁg/ W (660, 1562nal sector B 528 of cell 3
sector fromwhich the beacon g was fran
506 argseupleskiorsy 52 1BSin WERSH IR SGiny B savanatively. ESpmgiay WTs (564,
r ¢
so0 LGP 00, B 208 P eh gl s ams e 50
JeqchNsynay operate on a single carrier band and receive
beacon signals froma plurality of cell/sector/carrier
frequency sources. The MNs may process the beacon
SEYN A Q&?ﬁe@f%ﬁfﬁlﬁ PRWEHerPRE O FRIURSS, tAEBISKt (508, 510, 512) are

neasur ict SNR for each of the potenti al
couplemiamm&amdnhnksa(ﬁao rfRe S Harel a oftfwosk heds 56 sThPsTIQ’ﬁWgothf@de may be,

o 55556 Sl BSOS PR sEAORL o PRl B

statior EAQXA‘ Abdd $6fhe agb&q{oﬁeﬁ etd.,| 248 i@ & Viexa wptlalivk BA& eNetwork
station (accesS node) 600 inplenmented in accordance

links SMO0% 572, A@4 pY7éseat bé, seariitieo aptiFenblasxanpl e, exenpl ary
base station 600 maycorrespond to a cell in an
exenpl ary communi cations system the base station

| NEdcdidagiceawith esifvéton, different eas(502,i504, S0 efithe system 500 may
spectrum OFDM si gnal s into_each sector u5|ng one
\

suppommomlpwle of mpktplersrsriens and sarious leveds eldeedsie RSP fhe system
500 is s‘){“‘g{] t%d g%dl él%g{hs@gg&ﬁgent bia 5y gb&f@qh&ea&h@ lgb 2%

one tfransmtter per - sector
1.25MEDNEseibed IBHSsystdhe whasahs § MITosys60 malydjewdpplexmeted using 3

came%gagglfgqg;n;geéb%%g@;qécglgé-ﬁggqr q{%?q%%ﬁ; (hff ][ %K/ﬁ[—iﬁ f'crj?dcu%{lcy and/or
phase 3 SHER yor @#r@ﬁﬁﬂ% pgz{:&ﬁn s%[ﬁﬁl 5}'; BOSEH b %n\’@)mi%%ﬁ@&@ﬁﬂﬁaﬁﬂg the cell

oi'nt. The base’station of
and/oﬁegm)f éroth whigh bige Beanon agdzflt\msltmdsmgpde Faoh saciwis B tragppnitter may

YT TN O TR

b omalS: Vs shflas RINSGRS ¥firaté 84 al A& Fand @68 d&kive beacon
&wog%%ma segforlfkd fraﬁ%&?%%er gggﬁﬂa nenorggglo a:e ©

31gnalls FOni aplerdlay ef &ﬂBsectmufnhmd:r frogusmhe sowrEes. Ahe YENSIRY Pyasess the
beacon st gnglstrtllglmvs?gna? power and/or other quality measurements, predict SNR for each of
the potential connections, and make hand-off selections using the received information. While

beacon signals are used in some embodiments, in other embodiments such signals are not used.

Figure 6 illustrates an exemplary base station (access node) 600 implemented in

accordance with the present invention. For example, exemplary base station 600 may
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el enents can interchange data and information. The
receiver 604 is coupled to a sectorized antenna 616
wanadsgaseirecei ve signals fromwirel ess term naPET/IB004/034988

(see Figure 7) in each of the sectors covered by the

base station 700. In son34enbodinents receiver 604 is

a sectorized receiver, one receiver per sector

V. e eHGY

coreespid R oSl Ci Xkl é"”fﬁ%e 8%”?%%“% e tar o e
transmitteafus mahieiting spreespestriin OFINdsignalsrinxach secsrcisyig que or more

carrer [ gHRaNcs Vo BACHUEIT (M3 PG e e SBilat solHmbodiments
the basél Qltaﬁ&'i‘ 806 ﬁ%ﬁxde@ 31%9 tratfsﬁﬁ@ﬁ%k v&kor. IEs6he s@bbdiments, the base station

nsmtter 8, 620) is capable of transn1tt|n
600 mcﬂimﬂm lohe krassngttalt et sectgr per gatrier fieauenghiupest 108 pgRs st d%"f?hélk

s} U B e g BB

potent1§1' ABghBehthofRCThbast BatibnofiBiguict mag de danae defaflad tdpeesentatlon of
nvention.” The base station I/O .interfa 208 CO(PC)%%)
any of thﬂbéoab(aﬁetl@ttSangoﬁll%éﬂ)z phthgsheemat Figrg 5 n%g‘é aseeStﬂl n includes a
acc nod NAQLS
proceswa g@é §§®h 3 reic%%g ﬁeétjﬁfé 4@%0%?&66%61 @ %ég:?él}gzgggﬁ%nntter 606, a
memox"g‘mt)l MEOGﬁ@rf@M(IMo&bIeﬂft@gam ivima BE261 2Tdver pihashetbe garious
02 executes routi nes 630 an&huses th

elemernth¢asrinter¢hongedata prd IEIMAHART |1 137CHVET g%‘ﬂ’tsrCBPP]Fﬂ {o a sectorized
antenn&@ié ahd o, dr%%c?&pﬁ PAS ot \erél@& BIRinhIR GO YR Fi SEB Y daaB of the

S on ere t carrier requenC| es usi ng di fterent
sectorsweredIbg\Be basepaition 70anir wime ¢m1mdmg1enteme¢wer 604 is a sectorized

receivaicio s BB BECMPL B SHAOK VAR ETA PRI A7 T rifiensy- The
sectonggcftrbn{én{lgc% quﬁéli{de@)]aoplhﬁﬁ{ym&ngﬂtﬁerﬁ 4GectOr U tr,ansrﬁﬁtbr 618, a sector

e transmtted to and received fromwrele
N tranémaittet 620.EachScctadrinemitien (Ghdra20)dncledes anfacodarig22, ©24) andis

carrier fre n S_associ.at Wt
courel o e LB T ST At B BB 15,30 s capvtc o
transnﬁt‘i’.’i'h% l38tnfihe GLRAIE Y. oM ddtd fnd EitDESilRAls, o pluradity bﬁ/ba‘mﬂs e.g.3
ier freqtency information (carrier 1 info 6
distinot ar215|1‘del‘BWr’daod£6‘82P}1n e NEENB Whvindest Pk ca5Eso %{ﬁ%ﬁnﬂt beacon signals

t conf i u ral]
o cutfSPRELTRR, RS SHETHSA T BAEIABD e o
couplds 'i‘lg@ﬁdmtstaﬁﬁn 800 b cﬁﬁer et@orkinoded, reg‘.],lmhmt)accﬁss nhéesc ButdrearAAA

and the associ ated bandwi dth. The b
server§ S®nierrgenideses, ane thednisingit iLhp meéfiﬁ y %?ﬁ? ‘gﬁws 630 and
lat g-pe
e GER B G ARS8 0 i

632 indh6 Aehirgd10 © dopavbile opttatoh eatwbasd s;atairsﬁOOﬁheludmg scheduling

data/i nf 632
BT T RN ORI N —
commggltcat%oﬁj ?sg%g]'étg I P@aa: L%Naﬁj@é & dcBéraaRLCvith¥he dnvention.

I nc ser data in route fromto W
a termnal ID associating the W to the base

S0 eroo it B S B o
transnlnﬂre&’ tdBid RBsived from wireless terminals 700, sector information 654 including carrier
frequencies associated with each sector and data transmission power levels associated with each
carrier frequency within the sector, a plurality of carrier frequency information (carrier 1 info
650, carrier N info 652), beacon information 656, and deployment configuration broadcast

information 657. Carrier frequency information (650, 652) includes information such as, e.g.,



10

15

20

25

30

associating W 1 to a specific carrier frequency used
for ordinary signaling. Deploynent configuration
wonroesdosat i nformati on 657 i ncl udes i nformati ORCT/US2004/034988

identifying the status of the base station sector

attachnment point transm tiSers in terns of depl oynent

status such as information identifying the sector,

| A | THeYbe@borPiasstiratien 656 includes

the ffe‘%“ég‘fyo%&‘g?@‘{n?y?‘%@f ,agsioggaor a1 cating which
tone infoamatiar, $. @y iefdrmation aeseclating biacensigaals 81 eachapeipbith specific

froquenfe APR P TS A BRI P E AR b L Bl e BElphishile. The

data/infRMbISVESY iReRbBEI0a8d0 ihethass@pluaitp b7 Wall dna/infotmatiem sets 648
information structured in nessages to be sent

; , S.
for cach NERAKE daesdisfei638, VEL & datgfantp GBI BV T § cets/igtHG By inlyges user data
: base station'.s denkgy - EtticAl b St ID
inrout By G BT ST B AR 2o S e BRSO G D
identif 38§ heSdedior @NwBRAIWDI1 ik ourémbsloéaéd ankhearderfiegueneyt inforgation
_routines 634 may inplenent the vfari oUS communi cati ons
associating V6 Ed| te arpeeifipgarriseirpdieacy 13ad; IGh oY #1582l o
station control routines 636 include a schedul er
modul e 638, signaling routines 640, and a sectorized
tDepdeyThér ebnfiguwetiorcianadoast infoumatien 632incifides indemnation identifying
station control routines 636 .control. base, stat|
the staig oF BTRSFE PAGPRCHG KA TIe0E BP DB Cy e ALy L fpgyment sarus
%:f:&? il g RatHeNBetoR ReheRiTepIdYSH B¢1Rfrbih pliitity of possible
such ailc ecﬁklgg%%gu?eg6§8 %gegﬂ)f or sghgdul ing ai rp! I nk,
deployeésellitypes infermatidraindishidngwhich catrienpare bgingj ysed Bswhich sectors,
termnals 700.for uplin nd . doywnl.i [ cat
andlor s gRBR TG AGRLF 6108 PR SRE Pt e 8 S cuge the sectors
Deploﬂﬁ%ﬁ d8hfi SdratidBrobd ABSIATr@fi6% 557 4166 irthaled &rfoshation structured in
ordi nary signal generation, data and control t??ne .
messages ppbegent as Hrasidgashmessogesp eigo perisigally forpnyethe bate Hapn's
1 inclgges a beacon routine 644 and a depl oynent
deploymsit 31§ at i on broadcast nodul e 645. The beacon routine
644 uses the beacon information 656 to control the

generation and transm ssion of beacon signals | .

A BhasaneBonSTRRER 61 A yeakides SOmPRIAIGRY AR § Py apdhpese station
| nventi eac ! SR blchRdt e vaAGk:

ContrOL]éoél?IB?s n 'e@%%ogﬁn%gﬂ%g‘?fl er e?%ﬁ%@ﬂ?gbbands used. In

commMREADHS pRetoesls medtls the bisersenibn 6601 he bade statival dongplroutines 636

' sectors of adjoining cells support djfferent. nunbersof
include & heshler PRGN BRRRIDEIP IS (90 And L TeRIoTRd HATREHE: bover
controirgiu?i g GG M Pre asd statibedi®] FRRB 963 Rcdids Bskedaitlon vpetion

of a8 Fonal carri er frequencies in accordance W th
includBrpethé emkives(s)p frahdmitter(s)ehédming Tgnadiogl angdrheaeon signaling. The

configuration oaqcast nodul.e 645 contrql s, . .
schedijerfapatp oS A o AEANAE BTk 8 Ut hek CRCHAR over time, to
wirele‘s‘so@‘ﬂﬁ%'faﬁWdO%Pﬁ i 28 dohAlinkBYmBRinitHAENdYSi¥WBingQOutines 640

rdentity the configuration status of the base station

controfQfe rebhves(); thar dezedbr(s),dhe rinsg Hergdwibie caenmer®), oFgnay signal

generz?cf(f)%, data and control tone hopping, and signal reception. Signaling routines 640 includes

a beacon routine 644 and a deployment configuration broadcast module 645. The beacon routine
644 uses the beacon information 656 to control the generation and transmission of beacon
signals in accordance with the invention. In accordance with the invention, beacon signals may
be transmitted in each sector in each of the carrier frequency bands used. In various

embodiments different sectors of a cell and sectors of adjoining cells support different numbers
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controls transm ssion power so that in each sector the

downl i nk data signaling using different carrier
wobnreguesares is transmtted at different contr®8Cirad2004/034988

power |evels in accordance with the invention. Figure

7 illustrates an exenpl arpg-wirel ess term nal (nobile

node) 700, inplenented in accordance with the present

of carﬂispffgcﬂ{ehg}pb HIGt }’Mg c?%lrng 331& & (B a*I‘hlZQQcﬁfs &b ?Hf tBe Cad¥®f a phased

alvore det ai resentation of any of the WIs
deploy(nEﬁt?of a88dion A3ArricE IR quEHs 164G ordande withemesaguregs the invention.

N AN ST BTN P AR

broadcﬁs":t‘ g&h&&o&%@m@nf&ﬁ‘fﬁﬁaﬂ tafna Q@ us@, WCRSEOIto Tddtify the
/'O devi ces menory 708

conflglﬁ‘a)mmi egus ofjdehese slataonaﬁ(lﬂﬁhe?aertmd rAPSTERicE RV Gioppkrotine 642

coneolf LSRRS5BS %G KB Ml RLABE o Biin dittern
camer% G 14 Raryi@ftedVli diffelehteconiro Bt e poweelovtln dh adt@damy with the
_ ei ve signaling including beacon signaling
1nventlpnan_sm tted fromdifferent sectors by different base
stations on the same carrier band in accordance with
the invention. The illustrated receiver 704 supports
ey bilre Al ifuQaitds rexbin®lie Ndickss ’&m’hnahgmsmd e 2dthdmplemented in

f b
scoordameréh e peaerioyeraAdd ne oy oy 200 g Flgpte 7 Ml a more

detaﬂegrr%ﬁrgse%&?i%ﬁ of b{‘thE RETS @881 ¥ 570438By4018800814, 546, 548, 550,

nary Signa and use error correctlon COdIn
552, 554,3665538S 56@ 5821 ﬁﬁm666)cnfrtbecw@m 50 o Figniech The wireless terminal

i LAl S L R0, SR 990 s 0,
and m&?é‘#”f(ﬁ%%%d %(#@ﬂﬁlr l30h BURCY 111 Rfver Which @i {raﬁld@@%&:ments can

i ons cluding: requests to initiate a handof f
intercha@g@dath hed irfeahasionofThe hl@:eg@nﬁOéb wicluding hdeqoder ‘LLOs coypled to an

antenqrallgvlvg %gnral; \valgltrcg E]{ee@ggllgg sy tF @’ I%C%lgé tsf g?%]l?n é’lngﬁlﬁgl%fgeacon
s1gnalﬁlg%a9 rmtéﬁq*rd'n@ AHRS4E sédtork %wtdhf@érenta)ah@ﬂd@cﬁlfs dnothe same carrier band in

ecific sector and carrier frequency of a different
accordnatd withigterinvéndioge vihe édushpted recegver T élﬂ?ﬂ?ﬁl@ ﬁl@.llth]@fﬁ]gH&r frequencies

and may ?\gﬁ;}hll)(egég?na%gﬂ% %1%1% fro&?e%g% P%Rféaégf thrédk $P5AMHz hiier frequency

user°datal/i nformati on

bands s@fpRicRSLE s@dist dr@eDUlRidecude!7 104 merre«‘mvarg@4fmayrdeaode ordinary
peer in a conmunications session with W

mgnalmgraaﬂelSS enr@quﬁnf@gtlmg COFRRBHPEPCEAE tpﬁ@?%bg) rleg%\felr Hﬁgmﬁlgn
overw%ﬂtgn PBH'??‘JE sy@tbg%gago% Sg%-gﬂ PTRE %%%ﬁttzloﬂ)éeié R6Wil&$to an antenna

use data Information 720 in
716 aﬁﬂ?ﬁﬁy Yrad @8t GigaAnier Bid ihfoematier tathagmstationsiE@Oundlediggisrequests to

t | 70
s o e A I e e

reque?t%}é 00 hé@(cfogﬂ 53 grreﬂﬂ d’é?tller‘??éqﬁéﬂdi’f Wi thdeme’Rctor, and requests

SR
to initiate a handoff to a spec1f1c sector and carrler frequency of a different cell. User VO

devices 707, e.g., microphone, keypad, mouse, keyboard, video camera, speaker, display, etc.,
allow a user of WT 700 to input user data/information for a peer and to output user data received

from a peer in a communications session with WT 700.

The wireless terminal’s memory 708 includes routines 718 and data/information 720.

The processor 702 executes the routines 718 and uses the data/information 720 in memory 708
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devi ce/ session/resource information 734, power
informati on 736, detected beacon signals information
w@ass/10emri er frequency information 740, cel |/ BETUSR004/034988

information 742, SNR i nformati on 744,

recei ved/ processed depl oyirent configuration

informati on 746, and base station depl oynent signal

F hai chghs R Swireless

to contffy He'tl:fin oE IR L Qe 0B Bhc1@h 1 FenicnEh dRSyircle
terminal éaetivedinfacoondangeerith theecsent invensionuni cat i ons sessi on

wth the wireless term nal 700.

User/ devi ce/ session/resource i nformati on 734 incl udes

e b Rakmhikhl PR ha0n 7PesR I hie lﬁla!alflmnﬁmlﬂat i on,

sector IDinformation, selected carrier frequen
device/seskionfretoume, infopdatiomT sk, paveoRformation d é@tqeﬁch‘(gl l{g:@g&rbﬂgnals

. tian.. The ter

informchuni 3ty Fsne: GebFpneaTorgRinh T ol Fet iyl a2 isNR

inform¥¥nCi4t R e dlﬁﬁ)céﬁé@ Hepioymbratconﬂgmném aottnietioni 746) @skbase station
terminal to the base station. Base station

deploymnﬁtcmm piﬂiuatw ipfprmation 74% efger dderp rilides gai. ipgognation and
ue: Al At 41Rs 8dion with the

e SO B AIELA G LR LIS R LRy s
wireleg'sla&hﬁﬂ@soonf ormation identifying the sector ID of the

sectorized base station's transmtter/receiver through

whi ch ordinary signaling is being conmunicated, and

'@s\ér 8&159?@9889/@58&0@ ‘T’niﬂ%?rﬁﬁtﬁfn P4 1?15‘1ﬁd€set€fnuhﬁl Miﬁbhﬁdﬁ@n base

ess term nal ocated. Selected carrier

stationf[DﬁﬁdeﬁhGuon REoMiRY 1n<ﬁmrma|llohL@@tqdrﬂam@éteﬂ@WQYG@fﬁmﬂV@rh gnode

1nformt§qt11(§h ggﬁri %ﬁ{lge@é‘ p %‘r‘i’gn ?\%’F r me%\?iggllﬁtigx?hﬁy be an
1dent1fie? fa‘§§1gﬁéd BMhd Kerby fHe%sé"ﬁﬁt‘iJlﬁtro \ifﬁl@h VMel’W’IIﬁs solpedyitina I1dent1fles the
an access/on/hol d/ sl eep state. ldentified beac

w1relessrté1mmaltto tre rey statiemt Basp sktion DL BEEBALST BHAIDS: iy gell identifier
bee cted. User/device/se t
such ag a ¥ pﬁﬁ% elgﬂe a;sggrm?‘tﬁg} W, &lsth 8 asg) sEa é’gl%#or rm{h%%ﬁpmg sequences. Sector
D mfdrﬂfaﬂbh s ﬁﬁ@ﬁnﬁ%@&aﬂtﬂymg QeNBor TRtof die ssewsizedbasietstation’s
W 700, routing information, and/qr air |ink reﬁiources
transmittarhecesver ehrgugh which okdiay SHIAANE HbeinggomauRifaffdand may
Psed tb&ffed! 360108 carri
corresm{%r{eglé §eﬁ§§)6|0 elcgfr% ?%ll\glg gcgllodal\ F‘]gfg@eésa%}ﬁgég?or cell, an o e
frequefi@ fk&imatibR ARy 1rﬁ’@fm91tddnhdaltffpmg ithid ccarﬂattmlng used by the BS for
trransm ssi on power | evel s and/ 05 Pf tjon,

dovnlindalatd signaigedug Araffiaphamneksigily tigfhidsatifies whether the
w1rele§s tfe{;@lrnsplg i Qr( ?&c@gﬁ ﬁ%élﬁ)sféeg Rt ?({E'ﬁtlﬁg& B@efcoﬁflnf@nﬁﬁidn may identify

Srratl on ass clating different beacon
which egdoal s$gﬂMstH21vé| bédredetatted rramlﬂmse/msmmut@uefogmatmn 734 may
Det ect ed beacon signal informtion %1{ &1 T 700,
also inchidg ARREINEHIOACHEN S PPe% HEICH bt 89@@95%‘11 ??5?101%3(} Ve
51%315 & suclt 84, le/ @k ah@dotahiek weflic channel
routm% %ﬁg Eﬁg)\r/l é{i}gﬂ an %@?F%‘?e f rsg a uen g ygs gjs‘?g,lo c |aat ed with

segmeﬁfswsﬁgngdml\gﬁaﬂomg in the sector fromwhich the beacon
signal was

Power information 736 may include information associating each sector, cell, and carrier
frequency set with a specific data transmission power levels and/or information identifying data
transmission power ratio between different carriers within the same sector of a cell, as well as
information associating different beacon signals with different transmission power levels.

Detected beacon signal information 738 may include: information on each of the beacon signals
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transmtted. Detected beacon information 738 may al so
i nclude i nformation conpari ng adj acent sector beacons
woaodshedaar rent WI' sect or beacon, infornmati on eompae0Ag34988
nmeasur ed beacon signals and/or information derived
from measured beacon signgl-s to handoff criteria.
Cell/sector information 742 may incl ude i nf or mat i on
that ha{flesﬁéjretc&v&? (%ﬁllégstur&\o@%' RE1A cgb‘refﬁ eSceik@Powr 1dVel, and carrier
i'ng, transm ssicgn, reception of data,
flequendyfasmwdtecbmthmnnglmmlgn@jnsthe aeucﬂortfecanovhl@ @n@lea,con signal was
Carrier frequen |nf rngtion 740, i.n
transro il oPRIEE O REICB MO LR Bt s Pog o, copmgging adjacent
sector ﬁéa%ﬁsotast?é Burk 1 WP Eé@tﬁ}' Héﬁ&dno Hﬁoﬁﬁ(ﬁcﬁrﬁo‘ﬂl ng H&ﬁﬁﬁbd bé&acon
rrier trequencies, beacon signals, and sets of
signalstand&s infSiRatiorf derived from measuraddieaesssignainio hapéOﬁﬁ gritegia. Cell/sector

rati nf or i ncl udi n
ntormbi 24 R RS LA PP o Rt e n e
proceséiﬁjg | tf 28k RIS Akd deptibh @F URRACHTGaReR ! doptpl hgmeﬂg and @dacon signals.
to receive downlink traffic signaling, as well

Camelriir@ﬂleummf@nmwn 4@ ntabfénwdwéo%lupa 2sRBBHTE A SoptopfRel of the
traffi

Kk
s UL PR AR S AR B il

ase station
and se@ oHtdre€r SR 11@1©hhat1cﬁlem4(ihclu&’$¢dglfal catdiseeratid qurmat[xyl including a

connecti on. Recei ved/ processed tation I oy e t .
measuged SNR forthe ewren dowakinl waflie f}?@ ?‘M’&‘i éhercélefé‘r%%%” settor/carrier
frequel?c:#%)%%lgfﬁ :2% Vﬁxﬁ%ﬁéﬂ {8 {)Qé oy Jﬂﬁﬁ(‘ﬁ&fﬁ@ El%ﬂ&lﬁ@’ QY (e as, predicted

can to determ ne the
SNRs teptheyWarioosyatld sxpetiehdedf dmrdosssﬂmﬂ{dratﬁfgc themeelst gitaling was

transmtter .0., interns depl oynment ¢
commy GaRA HENES diGadcAnacbgR fop Dase tsn: paneiabai S egipr, andlor
cameﬁ%(&]jl c%%lﬂn 1Stno the carriers depl oyed in the sector

ecei ved/ processed base station
depl oynent conflguration infornation 746 al so incl udes

i nfor on determ ned n1th se |ve

RS e oS TP or s ERAER TR mctudes
received'bRhAB! ABssAPETr@R BSardhsmitke?9 Ko yinghhRsmatisrewhich cih&e used to

processi ng of received depl oynent configuration

deterrrhn@ﬁmmploymeghaatgs phthesorpsponfiag basestaion Fagmiler ¢ g- in terms of
deploxaag:mérg gglﬁnf %ﬁ‘%}lflggﬁﬁgéﬁ UheeSt Ahaidy ?tg\gerclg%flé Qééﬁ%()h@%ondmg to

a comuni cati ons routi ne
the ca@fegh éIEﬁl@}ka@Sﬁ theSlebioN ahd/60RIIl ®ectiobd/priessséd baseitatmnaieployment

term nal” conmuni cations routine 722 ma EB! nt the d
conflgvmtnoumfomnﬁimh7‘t§a?tl$@ﬁ01ﬂﬁ®t igksmation éateﬁ%mﬁ Offt fapeigserve

messag%sr %Fﬁotyﬁ'lg%f s%x'atrl gl/aefﬁ iohh " 0?4101’1:94% g udEQiﬁtfélﬁ?a%oK 4fkch as, e.g.,

| ona con oper at i ons of
look-uf¥ thilke ISed B tht PRIcestiiE ofﬁeéwwdrt@phmmant cmm"igutﬂtl,onthrmdqgst signals to

control signaling control rocessin

obtainghe base Séﬂt@ﬁaiPCtP’é‘Pt E@ewm%ﬁtud&ﬁf&yr@%%a@ﬁ a&“? %Q?flg“fa“on
cell/sector/carrier frequency sel ection, and handof f
request functions in accordance
WT routines 718 include a communications routine 722 and wireless terminal control

routines 724. Wireless terminal communications routine 722 may implement the various
communication protocols used by the wireless terminal 700. Wireless terminal control routines
724 perform the functional control operations of the wireless terminal 700 including power
control, timing control, signaling control, data processing, I/O, beacon signal related functions,
base station cell/sector/carrier frequency selection, and handoff request functions in accordance

with the invention. The WT control routines 724 include signaling routines 726 and a
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with the invention. The WI control routines 724
include signaling routines 726 and al - connection
woangaovdeaon prediction routine 728. The signal POG/US2004/034988

routines 726 using the data/ information 720 in nmenory

708 control the operationi®f the receiver 704 and

transmtter 706. The signaling routines 726 include a
conneclagﬁ‘?&Bgﬂ%oﬁ?r&ﬁ&i&ﬁ%hﬁ@ #3612 8@ AiteRaNEETHG using the data/

configuration nodule 731. The beacon detection routine
inform@éh 128t ieabamanyd 08 dentrolf the spdsetimoelshe ragaives 794 s transmitter 706.

diff I d/ ' it i
The signalied ainre 24 Peleacs Satatenat "ERES VR0 S ¥t lnkl®
confi glgrﬁ{ioﬂ ﬂlloﬁﬁl_‘ée/'ﬁ € TRk BLAdh oMb idtking 79Matteaty and tdehfifies beacons

. annel signals. The beacon detection routine 730 also
signalsfears difézenoalls andoriestoroiransaitiedowithindhejeanac ¢aatoigugney band

S| . . The, depl oyne ' ' ; ,
o o EE B RS SERL RO SHERY BB et s T
beacor MEddEdh ReutHRPIZ0RheR0RE powesaleven forrdach nhithie aleteated beacon signals.

h ) (
o T T
includ?%%w}étr gco%ﬁghpaﬁBﬁlﬁﬁfgﬁ?ﬁfontaﬁﬁ S the SRANCB § AefSyment signal

: e connection conparison prediction
evaluafiOnl irifoEnatidl, ¢lgea lctat-ertabld, tedetarming G aleplopfenhennfignration of the
738 and known power rel atjonshi ps asso

. iated wit
comspnda s EanvTEE: Ty CEp CoRwRIEy oAb A2 i detected
C . ' | . . . .
beaco el A fipSRP PRIV oSl RSB ELbriaRdBrh avarious
cell/sccpbaticefiequenen chmbinatidres tp oalewtaicaixpeesed signdltsbengthievels e.g., for

frequency comhi nati ons Lhable. The .co [ -
o S HOREHEL 200 82 BB P BRSE gy
cell/see{o?/géu‘f‘i(:‘iefi'en%ie‘i’l@§1 Lombin@fstshvhil{9e. Mkd €dhnketidhadotnilagisen prediction
potentia NRs” (signal to noise ratios) for each of
routiné 128 uses dicdzal @1l4sed predictad signat siramnath infrn}sEien o ralpylpig potential SNRs

o LR g5 S A R ey
availabie! Mhe HeQUohfdtioh@bmiphesngiedictich ©atine€?2s tmay amde decisions as to

~Initiate handoff requests signals to the %ppropriate
whichtzaBlseatorieartier. frajuguesetoposrrsihiy sl iaitisrardgliipquepigsignals to the

[of8) ni cati ons system 800 of the invention including
aPPrOEl??:‘ngaSSS%\t“Qn(cell 1 802, cell 2 804, cell 3 806), each

gg;l ggg;cated by a solid line circle. Each cell (802,

4, represents the wirel ess. cqverage r.a .
bﬁ@r@ shavenan SEswlay oereéefQyQngﬁéE?ﬁlwg?{na#(gg%"{tE%ma‘i’{m“"“

. e, cent t jo%id line ci
il iR R LA, L2 SafREN R0 ot o ey o8 line crcle
Fach ¢dNC{802e804s B06)Qeprdsadilsithe selans c@eddgs, areanfyr ¢ dbosepstatong 868, 810,

Cell 2 804 includes sector A .S I and. 4. . .
512), Specsiele, BEad 6HITE canigbe nergach SELPP. 4380 Balfgided into
three %ci%%? A, ?n ghFecel 18083 s tSt ABILANSHEBLING, dnd sector C 818.

ransnmtfers uses carrier frequency
Cell 2 804 includes sector A 820, sector B 822, and sector C 824. Cell 3 806 includes sector A
826, sector B 828, and sector C 830. Base stations sector A transmitters uses carrier frequency
f; with a bandwidth of e.g., 1.25 MHz for communications from the base station to wireless
terminals; base stations sector B transmitters uses carrier frequency f, with a bandwidth of 1.25
Mz for conumunications; base stations sector C transmitters uses carrier frequency f3 with a

bandwidth of 1.25 MHz for communications between the base station to wireless terminals.

Carrier f; is indicated by a dotted line as shown in legend 832; carrier f3 is indicated by a
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f wth a bandwdth of e.g., 1.25 Miz for

communi cations fromthe base station to wirel ess
WOeommm1$; base stations sector B transm tter BCUAB3004/034988

carrier frequency f2 with a bandwi dth of 1.25 MHz for

conmuni cati ons; base stat2®ns sector C transmtters

uses carrier frequency f3 with a bandwi dth of 1.25 MHz

dot/dasfhoﬁnecég TR Giiel WSQGEMi%Pfgtlg‘ﬁldhﬁ%ﬁ t%laﬁ&ésﬁ'hntecﬁs shown in legend
wreless term Carrier fi is indicated

836. Thotredids Ofi gaeh é@t@ﬂo@w dIaSh loe deshdd)BBR; is indi¢dtiave of glq tgansmitter power

assocm(]’;%(f Wt@fo&%g? %/nst%g %iyleggg aqr- b@%aas 3 h 13 O%ié gtseefg, ﬁfg V\B&%& in each sector
for a gl |veaRRgieBRbhe Jdife 61368abl§v eghiverah lndath edl (802f §04a806), tire exemplary

ashe ne is indicative of the transmtter power
total aml@bl@us)éwa b@mctmdtbas sittivided tcriaclyre Hicasear pyerlspRmgiignds, each with

a d1fferge gﬁ‘ngr o er:quee (%I;j S’Fl%%%attteﬂlem Q%égﬁ{ed' a@{o%gg{éu&gg f)f){he s%teﬁ 800, with
each cE€R6Herted Appr&QmateBPh th8eke dirbugioax énirpéoanyA (84820, 826) of cells (802,

avai | abl e 5WHz bandwi dt h i s subdivi d to %
804, 806y ewsTipioieaygrey fphisey- wﬁ%ateéémow hﬂ%% (éég’fcgér egﬁo) respectively.
In sect%?#l (% ﬁfj é&?%ﬁ%‘f? ells (g%%ﬁt ﬁf?ﬂ daﬁiérqgéﬁlﬁ&%g/ ﬂ}?sr 195%8 dshBdicated by

each c ori ented
dot/daapmmxetmtsesywzm redpectvaip Idiseaat € §8il 8, BA4.S336 of cells((802,804, 806),

820, 826 f I 1 0
PO b25) oL sl (BOE, 08 8000 gLty LGRS
advant%é? ?)f th[ eag)g?&kh Y)P{n)ékm MsS 8E1HRTS N1 B2 AvaihBR)is @fat the wireless

804, , carrier frequency f2 is used,
terminak, é.adimubiley cmyptdnoes(SdlahhS MHiekandg4 ©ppe«d to gapjring the wireless

gl oS5 eSS P e
would H3Gh& &dse ¢ f‘?éﬁu@@eiﬁﬁg) phdg@rduBiadut 1848 MB28ind was used for a

respecti vel An advant age of this approach _of making
commumeatufnstsmlca Nike 125% MHzEwndvanorasily speiciensly langg to support spread

S termnal s

st B Rus SR AP REBa o provic
fair ankSurf 8V Qghd) div@Bdityl t Yhé porfioning ®$ tHehetal BMg atto Hishihzt ltatadsjcan result in

at a particular paoint in tine as vvould be the case. | f
a 10werr nbetii@rem@yfehmumgtlplmtb@ﬁglﬁ@ﬁw%@ﬂ@ eR-FIBEIHORGIAtIQRag Hme between

or . a.,comm es |

ver) e TIURE AT By g ok B e v
MHz Sdrdnitkinp @ pantbular eqmanmycahomesgomv@ne advaeata@'clof emy approach as

| arge nunber of tones to provide. a % anmoun

compasp@ Faysing e same Garrieri eﬁﬁkr‘ gectiqp Fﬁgthatf injeierence 13 regweidn?s different
cameldfrg‘(ideﬂgi% Qérﬁg &Q:@ll afid Yedior BhuRtddue "I‘hﬁasthbﬁfd)ireﬁﬁmra more uniform

US I NCreasl ng W rel ess term nal
throughpeat @krdss mhad set:tdlreal’ﬂbttahb @f tﬁu:aystemy Thecmaregedfoym throughput can be

1mpor|ra?§g|1n(a,t§§pnse$ftﬁﬁlaﬁg{] cngse%/T%_gl h&s eed e& adﬁé}?ﬁag% ?aa?a Akt will be
rehabfeqm& teRf Sﬁécﬁ@ed A rahes "AE Bédafied RipartRAPEIGAEDortant in

are 0 usi ng the same carrier in each section
w1reldss dam apstémy, evioey wafiiie térslstetebendty and thivre ist eonstan piripg of control
requenC|es ar

sl S GHERELE L8 05T oLl M SPRHP A IOURIEEER, peguseor e
reducé$r?1é%§éﬁ%rf3% ?ez:\gﬁdgﬁ%ér& ffe SKR Bypsh&be s$fbla& thiere€ord ithef @fsmtssomated
with reaching each user, e.g., in terms of power requirements, is smaller as compared to other
approaches. This approach of using different carrier frequencies in different sectors also lends
itself well to further expansion in a phased gradual deployment as needs arise in accordance with

the invention.
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inmportant in terns of quality of service and being

able to offer a high data rate that will be reliable
wohowugdant t he system Reduced interference aPCT/US2004/034988

boundaries is particularly inmportant in wireless data

systens, where traffic teyyds to be bursty and there is

a constant string of control signals, which need to

reach the worst case user in the system |In such as

system because of the reduced interference |evels,

Fhgured iistems en SkiRnplayy wirelekrecospmiioations sysi¢ro 980 ingduding three

exemp ]l%g}f ‘Eﬁ% I%ZS lpio%f f?%’e??@%lg&% %acg ﬁg]'lll c{;dagesd l%'oa sd&{hel ine circle.
Each céﬂ {WZ m@@@%&&senﬂ"‘ﬂhé ARER 36 Verie AtSA Nt aliaké a&ﬁdﬁt (908, 910, 912)

I er fre uencies in different sectors al so %g§
locatedl t stel dentelof thecr:el‘l (940 8p4 &Qﬁéﬁ%mﬁﬂ‘i’fﬂy Fash el éP%s 2t 200) is

subd1V%ﬁ€ gﬁ¥ r%%é ﬁ%&§ geg aﬁ ?lg e9§§ gﬁn)d'llgieg %@ﬁt&% AI@VlMH Ir"%ctor B 916, and

sector @@'T@U Wenat 9mﬁclﬁ&@t38ﬂb9@09200&lcuﬂlBWgZZ Iand! eecﬂeocre(frﬁlzda.r @ell 3 906
Is (cell 1 902, cell 2 904, cell

mcludasrsdrrtca 6hsector 80938 ang pretesiG 83 Cﬁé‘i&hgd%md“(d%g’y ?969{“"1 line as

nt I £
e ST IR S e ot o
is indica@d by D@xh 1904s sIBA) in legsdB6i \Eably carﬁax:fre@@lnby flgf);zf3 is associated

B RN LT TR E TR eI
non-ovgﬁé@%ﬁg.a nh%Jrﬁdlusg:Sir éa&l?r ér?cgf]ed' BehiRe %r%lﬁﬁieﬁf life R3AdicaBetddlthe

sect or 24. Cell 37906 includes sector A
transmP&H posec hszocikie@ 28th thmdarsrenmcthe givegGect@arrier f is
indicated by a dotted |ine as shown in | egend 932;
carrier f2 is indicated by a dot/dash Iine as shown in

]ﬁgﬁg ﬂrs?g 1962 dl‘lé dse EBtibds deb@r Aot aniteraiseacdrits ﬁ’t&]uaﬁcy fiata

own 1 n egen Each carrier frequency fl f2,
high pDWelal'esa‘Zl((amD 838 fnrtchmammczam etgardowindink tratfihane cogfro} ﬁ@nnel

| abl tal .B nd
signalg, Slﬁ’pb%malﬁ?)%?@ O%H[g vr{,ug 155 gc:r v urgazsz EW%G%E gltaﬁalgéﬁc}od B transmitter
uses c%efjﬁférg%%y £,ia08 high gotvdk Gl faec)SHOtfbeddt etmanmhicenom;ovlerbase

associated wth the carrier in the given sectzr di}:f d
stationt deetof: (rtsansmiltdr uggsXarnier draguencyss at 2 Bigh POweF ksyelarc 942) for data

transm tter uses carrier frequency fi at a high power
commpyiGaioNEar ) 938 for communications, e.g., downlink

traffic and control channel srgnals fronrthe base

station 908 to wireless termnals 700; .th £

skrathp serond celb PO the bass siafipas seghaE <) EQ?%“PE?T UfSF%&f’d’éﬁrc?e‘i"fncy !

t.a hi leod @S le.88 and control

with o bRy RENR e D48 fof Bhfthu ik o, £ 20 Snlink traffic snd
chann®IS€Snala ffdrf Ithef age sratiory 9 10 aiwmelhssgbmpoale 700;she baseatation sector B

942 for data communi catl ons. hel e ng cel | £ ()[Aa,n
transmaifier Ysas earseRirp@IgaC et Grhigher .Pawg cVe e@cg gé CEHIF LT
1ntem§d%geu§&9é§ 1€vel gﬂ:&)@@t aft &{rﬂg'r Ravelow ?U\ﬁér 1691 €arc PIRD fopidata

catron downlink traffic and contro
communications; the base station sector C transmitter uses carrier frequency f3 at high power

(arc) 952, and carrier frequency f; at an intermediate power level (arc) 954 for data
communications. Carriers f, and f3 are not used in sector A 920 of the second cell 904 for data
communications. Carrier f> is not used in sector C 924 of the second cell 904 for data

communications.
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channel signals, fromthe base station 910 to wireless

term nals 700; the base station sector B transmtter
wages/10mri er frequency f2 at a hi gher power | e¢eius2004/034988

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

(arc) 948, and carrier figmt a | ow power |evel (arc)

950 for data communi cations; the base station sector C

([ﬁ ﬂ{e)stﬁgg%gﬁ oHE 8Re G staBbnd §e%ﬂﬁ'@[‘ﬁ¥nsfrﬁtt&t usel ediriePfMEquency (i, 2,

nd carrier frequency f at an internedi ate
£3) at hpghwarc) 1966 gintermedipte9G) £63, addfiew camn?6f mwdmls respectively, for

comm S5 & P Sk SRR, AR s 1210

1reles§ UrnR A8 700! tBEGIR stabioR 34t & B trifsreieeOidds Cairer ﬁ@ejuefnoy (f2 f3, fi) ata
ata comunications.In the third cell 906, t he,

(high (sichP6Dnstegretige (Ac) 9 Jaivi(ais) OB WA Ve MESPEEY

comrru%g%at103§,T (f g D@\Y@%ﬂrag%%srgd V\Jé'ltl%?ev éu:ants grfﬁsg gfg(%rﬁ \1}1(&[315 Ftatlon 912 to

wirele S QERRAIRALE AOD O1He baSe GationRYdE O’tkarisfrﬁtfefrlwesadwnercfr&queﬂlcy (f3 f1, £2) at
channel si gnal s, fromthe base s Aéatl on 912 to wWr

o (hight Grey PR BieTDGHisteHEch LD 1Y AT L D FOVGT 195, FesHesih B for o
comm%%%a 1011%r e(lio rﬁ h%{ga@ﬁé’ Sn((g%oirtgo?chdcn 3| ﬁ%nef’l’s (b9 ind B4s6 ktation 912 to

arcy 966) power
wireleds@¥@tinalk §O0. eThlllS{ &l the 3f‘arll ©0Mthare uﬁhlldrmpemygeuse In the first cell
downlink traffic and c ntr L nel . nal s, from
902 theygdea Seauansy rapo of U%ﬁn é_i 218@4? e;r@sg end3i liegsebrg € somewhere
tak | tor Ctran
betweel B8 L4 1S€Ct 0 ransmtter uses carrier frequenc
?jf@ 19T12) at a (high (arc) 970, internedi ate (arcgl
972, low (arc) 974) power |evel, respect ively, for
data conmuni cat j

ns, .e.g. k t fi
B epaTIe RGP 81 tyrgm apa may
represé/ﬂﬁ a%gﬁéﬁ’l 1%1 %F i iBah&li A BvellSiuepldyinenbi acordastd wlRthe invention. The
frequency reuse. In the first cell 902
first cdlh@2emay représericauegion wheus diersfis ylew amanbien Of:@}swnzer@ gsysupport, while

the thlgﬂcéplll9d6,§rp8§o{:erg? g]? g% glg)gum %re(rj er en { \fgh ;f@?é}s i s?tlpport.

leferer{t%géigﬁ((m@ @29 £914) 100 uﬁm@wnd&eﬁmﬂmmﬁrm dlféqireletsreglbns each
a systemin an internedi ate | evel of depl.oy

regionaequringadifeentieydof nspy svrosh . Algraattyelser 18@55 gy fﬂﬁéiffefences in

B R

deployifdit ERMme. £ eﬁaseﬂ upbeh&rdivasy delizvery, fording and/ nbmstaﬂauon

users to suppor Dfferent t 922 2
micaing, Sewownby By, Fe s aSeue s SERaneeRiny en SLetormay

ach Lpef I
oSG o G e v
use at ke pe@lls pintdepineyment in each sector of each cell

may correspond to a gradual infrastructure depl oynent
program e.g., based upon hardware delivery, funding,
aﬁ% ?J 10 ﬁﬁl% Lt%%@ ?}&rﬁeﬂnﬁl’yt\)ﬁ%l%%onﬂdﬂaﬂ@hé ¥Rten 1000 inbluding three

l evel s of depl oynent in each
exemp@Gtoells (r&i/l 1 1002, cell 2 1004, cell 3 1006), each cell indicated by a sohd line circle.

Each cell (1002, 1004, 1006) represents the wireless coverage area for a base station (1008,
1010, 1012) located at the center of the cell (1002, 1004, 1006), respectively. Each cell (1002,
1004, 1006) is subdivided into three sectors A, B, and C. Cell 1 1002 includes sector A 1014,
sector B 1016, and sector C 1018. Cell 2 1004 includes sector A 1020, sector B 1022, and sector
C 1024. Cell 3 1006 includes sector A 1026, sector B 1028, and sector C 1030. Carrier f; is

indicated by a dotted line as shown in legend 1032; carrier f; is indicated by a dot/dash line as
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depend upon the |icensing agreenents and/ or

frequencies available for the service provider to use
wanoesheoparti cul ar point in tinme. Figure 10 il Pastusaioes34988

an exenplary w rel ess comuni cati ons system 1000

i ncluding three exenplaryscells (cell 1 1002, cell 2
1004, cell 3 1006), each cell indicated by a solid

shown in:jlgg% | rO%he argé’:ﬂqls‘:ﬁhicat(e&%g) daglpﬁﬂe aslf@h ih 8eR8Q086. Each

reless cove rage area“for a base station (1008,
carrier ﬂr@ c1612) fiisaabeidtedtwitthe 1 QSN bagdwidib segment(Oi @@25 MHz

1006 cti Each 1002 1
itk BROE bk e EE Pt prECsny BEiy AR08y M frpoverapoine
QR 65 08 85dhed) 1heli9 IfHlica8i®6 Lo theBrab@ih@iter podrer
Theﬂd%ﬂ%fém%ildfgnﬁ%gg 2 1004-%nc|udeé sector A 1020,

associaselov ot thB cﬁﬁ&i’ in tedivacteotor. An1ifig410, thare isx f:gmnpy]gqu%g@tor of 1,
sector sector. B 102 r 1030.

i.e., thesgie SS? 661} equﬁgggsa]tsgaecbgp egol?j %%Clt %21 qfll%ﬁgécgscegh own in
| egend 1032 carrier f2 is indicated by a dot/dash

| i ne asshown in | egend 1034; carrier f3.is indicated
ﬂy eachoafghe threrecedls (%(H@MO(MH 1p@@eﬂ)§ bpgRations SRCIEY, A, tfapsmitter uses

carrier fe! equ ca?% E;e gfi*?eaﬁ 2 (glfglhslﬁﬂ?e%%g%t owélr gevtg:%t a?ﬂ%@nvely, for

commﬁﬂ"'&u%ﬁ@@[@ Adowiiikadiffienid coandl tﬂmnﬁwwmms ther lease station (1008,

1010, ﬂﬁ%%@%&?&p&%mg%ﬁé?@%&@5@8@&{93@@?}?’ (fbasEalipn sector
B tran%_n?l 81cllisg§ 8%51 Q?L{eﬂgy gﬁfﬂg,' £ ad AL iR HE %\Q; podl& level,

guenhcy reuse factor of 1,
respecﬁﬂﬁy %ﬁ‘ﬁmﬁﬁ&a‘c@ﬁs for @ odrendinksraffic arsbebnitiel elwhelsfegltaé? fﬁfﬁﬂ the base

|
strion 688}, 101hd O B RGFPSHEHET O B PRBAEb PerOLE SR tnier uses
camercfﬂ: rﬁn:é/ q(% r &4 lf%fh% (fugo mteli‘medllltea‘lo@) pdahevel, respectwely, for

at'e, | evel , respectively
comm@rﬁmﬁms oeag j mrwmhrﬂ( tpffic dms]/\mmmﬂ( c]nqrn@p gignakn dff‘él@ﬁh"r que station (1008,

channel t
1010, §85 wislefh Granals B G Q508 b Bl ety apifythe bae
stationtEAidmitdd? %@%er 1e061s PSR tHh 200 FithSespeetto het craaﬂm’fréquenmes (cell,
uses carrier frequency (f2 f3, "\ ) at a (hig

sectorj mglepomeeti canmr/mtgvmecpm[owp@qpéner IP@’W ,cg@ef,) (cell reference number,
ni cat,j ons
sector Eeﬁmrﬁ%q nlgp%a?rg 11nF ?%frer{e?g V\ﬂ%rglg% fESn{ lﬂ%ﬁ gﬁw?q%agg&?%rg ‘lfhe reference
oo el L) RSk GSupehlsdomta et
Systerh 290Gxincludesi(geil L seeter AebiiTalf: (19%&6%5&@%/&@&&&42) (cell 1, sector
[ 0
o e A
IOSO/FUSQMO@@) (&ens, sel:fb];?& fillféllf@)(l()‘ibﬂ:j v]/tOBQ,I 1956/ lt()éB/rﬂ)ﬁ‘é)l dcelbd, sector B,
low ng notation is _used tao, de a
Ea MO0 ANGHH 08 GO o s By 0ol b/ 1070/1072);
el B P L et SR Py ey (1006 1025
1080/ III&MJIOSQW (ceB ) secared, If3/f14%)a( 00 el%@wﬂi@@ﬁ/ 1088/d099).

ref erence nunber, arc |ine reference nunber for high
power carrier/arc line reference

Figure 10 represents the same level of frequency reuse throughout each sector of a
system and may represent a system in an advanced level of deployment, e.g., where a
deployment program has been completed and/or where the service provider has a larger

customer base with high demands which can justify such a deployment level.
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nunber for internediate power carrier / arc line
reference nunber for |ow power carrier). System 1000
wonedsudes?7 (cell 1, sector A f1/f2/f3): (1002, PADAK2004/034988

1038/ 1040/ 1042); (cell 1, sector B, f2/f3/fi): (1002,

1016, 1044/ 1046/ 1048); (e®-l 1, sector C, f3/filf

2 {1{(15(02 1018, 1050/1052/1054); (cell 2, sector A,

SXbls ey Bt o By og e as 0ok - “per e
In vanaus emlmtchmerﬁ’s tHeBd i |a/ﬁxeﬁ)rel@ti@®h1p U@waen the ﬁsﬁqpmml@vczi; P, P2 Ps,

that is pEei lp cih SERF ofn e 3} pEPOT s P 1028 ik oCEidP i the ratio of

P, toP% lig84dme ¢ dleﬁ,ofﬂﬁacsfe@trorc f3/fi/f2): (1006,
030, 10 6/ 1088/ 1090). Figure 10 represents the sane
| evel of grequency reuse throughout each sector of a
ste an r j
RO ke PR 8 SR pRast o tkanaatphevetn
accordRERNwEIP TR liStcRt o RA N mwhBE ascdie csmreqyi infarpatboti wielebaterminals 700,
| arger customer base with high nds which
e mUReN ayelng ran HcBEE A6 U 1 Mg EraphBaketigmed decisions
carrier I =)
L L Ly
from tgelfzmgzad Ig%(ﬁd)lﬁﬁcblmh@ sy:sesmele ractdrdartchvath th weentien,ghg mobile selects
that is used in each sector ne. su
and deispisgass e RbIch el 9105, 04 G ARATGES Tb PG RO
Commgltélcgilon%on and P2 to P3 is the sane regardl ess of the

Figure 11 is an illustration 1100 of an
exenpl ary net hod of beacon signaling in accordance

Ymﬁ]ts E}S}sflgq%p% ?B/q%g:lléq%g%%%ggwn%ﬁraggrﬁg%%qg%gme gm%ggllments Figure 11
showste&%\ﬁﬁ ﬁgeatcgﬁ 91% Ahirfs Y 8t BBmSIAryidRAL .5 NendBixht esllstayFigure 10.

ornmed deci Sl ons regardi ng handof fs bet ween t he
FigurevHr shows tioae distns IaRZiaM}%b@dat(l kﬂQf 1 804 AL00) thesst althesg bands

p els fr the variou r Sy, I
(1102 &};’(‘ﬁ H{O6¥ ﬂe%ﬁe&?%j]alﬁ) oaf‘ 1 ¥ 19 ﬁlu%&%t%ogln 6e4n ?RQ fincth{l}ﬁd as part of a
wireleS€tSRftinidfttbrd @Y fEMIWIGSa § MMH bvéran Blw Ez&;ﬁcltZﬁ MEanebnd (1102, 1104,
carrier frequency to use for th

1106) cmimimna@amem frequensy df1dd 08 Je bl lé)@&vlé 12bféélze&HV%1i‘/g%%ﬂt%r Gpgse station
nsmtted in so

beaco% }(@Wﬁ‘?‘?‘ fiedg rﬁsesrﬁl?eéﬁgﬁl?%{/&ﬁégl %gcr‘ﬁfégg)g?rlp s?;%t)}é% ZWO defined by the

verticfl- HdundR{Re oPblockh@ 1 4| dedtorm EaSg $tatiod Beadbh gransmikdios hawepresented in

the Ve;tg;?gﬁcgg;}alﬁgﬁltg@ﬁw l(lpﬂ}(glgfqul‘%@rt %%%{2%)& 1(?1@1&{;1%%36(%)%%&(%16 Sector
B bas% gt%@ Eéﬁ%!)lll %all) Eél!)ﬂjﬁlte mr%ﬂe%teh]lg Che VEMYCA §edt1r(‘)ﬁ|d# ‘i‘lﬁﬂétﬁﬁon 1100

vvlre cations systemwth a
definddMSB/ tBb erB¥dl Hﬁaﬁ@arﬂz 02 BIdelzl 1b&nbh q‘aﬁl:l‘l @@torlmzsgzctmls)@se statlon

transnh%éfz#?n‘i&%@%{‘i‘{o&'éfépa st Bt halred pands {1100 1100 at ditfernt

times. ;Fﬂﬂsﬁmgg/? : g{lréfl‘és@ J 1rgJ %87@6 (g Qn}} é’écfohﬁ) WRlrdif &k r&@bler 61 the

I on ef I ned
frequency band that is currently using for downlmk data 31gna11ng, and yet receive and process

beacon signals from adjacent sectors/cells in order to make decisions regarding handoffs. The
tone locations of the beacon signals within the 1.25 MHZ band can be used carry information
identifying the cell ID and sector ID. In Figure 11, at time t;, sector C base station transmitter
transmits a beacon signal 1122 within the carrier f3 band 1106 (row 1 120), sector A base station
transmitter transmits a beacon signal 1126 within the carrier f; band 1102 (row 1124), and sector

B base station transmitter transmits a beacon signal 1130 within the carrier f, band 1104 (row
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vertical boundaries of block 1114; sector A base
station beacon transm ssion are represented in the
woendsitogdi7section of illustration 1100 defi nedroy/usSkm4/034988
vertical boundaries of block 1116; Sector B base
station beacon transm ssigs are represented in the
vertical section of illustration 1100 defined by the
1128). \A‘? rtltlﬁectalseﬁef@ BatestonllRskittet Li8nsrhiks £B&de0s §i%§191r], 134R&ithin the
tor™s base station transmtter transmts beacon
carrier sﬁj Topmal| 19 02 oy €L, S@ttor Asbash s@bomamn(tmtmsmm @feacon signal 1138

BN INIE TR e e ——
beacont éi'§nafl ‘.’l?ﬂyﬁ‘dﬁﬁﬁl tﬁ@@ﬁ‘n%f"ﬁtbahé 1£08 ewtl1Moy SAﬂ@kné @J sector C base station
ownl i nk data signaling, and yet receive and

transmnmmansmxtsgmma@on mnalaldﬂéoz@mm theccussios o eandl 10 (s bH44) sector A

ke deci. r
base stfor o REOR S IRAEAR TR £ o it HRFel G52 P (ow
1148), 488 detGt' B YadeHiQiomBitanORitied @Bhdnhiys Nheacte s1gﬂi11| 115® vdtidn the carrier f;
sector ID. In Figure 11, at tine ti, sec

band 1402 {rownl k52ariwitiniag of thersmsmaied bsacioHens &’61311212 that time
r
e A 8 U o s
e.g., peklodfcalytoventimbe carrier fi band 1102 (row 1124), and
sector B base station transmitter transmits a beacon
signal 1130 within the carrier f2 band 1104 (rowl128).
'Alglgﬁfer@ ik 4n ﬂﬁfsfr%mplm aséx@ﬁ?%y tHreN St dri(Rr1 204 a0 $206 £ 1208)
eacon signal 1134 within the carrier f band 1102
cell 1202 @wipld3R) thremeender ffegoesdessifr i, 61, eachagmier peng a distinct 1.25 MHz

BW 1&@%%}% e?rll %%n%%%&qu naI ésé%ﬁgﬁetg% Sc%tgg 1ﬁ<?sr 15'tﬁé leggnd in row
& Al tiﬂ he legend i
I U b st b s o

1222 dndse celt 202 n Cerréen Sieitaansy f1 wamcbﬁatt:@, by deshad aﬁe%mg}h%llegend in row
the carrier f2 band 1104 (row 1144
1224 %‘éd’i‘ﬁ%’% i\g(y;se station transnitter transmts a )beacon
signal 1150 within the carrier f3 band 1106 (row
1148), and sector B base station transmtter tr nsm.ts
aFdyeeplss e 1208 9f Kigure H2 may reptpsepkene ofan eelisgp sigure 10. A
h
base sgligh 1710 PhieddP e Rofthe AT ARAMRTIALER HEATANS 5. downlink

trafficichhmsde] sighslk bedeshttold @pnddyudig thired diffarent bainetr fréxuendges. Sector
and then the cycl e repeats, over

transmuiore USER gifFaset SatagiEHUNE [ARTFIATPBRAOY oG oLy RaprYrgrin each
sector, fr?}ptﬁg sasﬁ’?g Eet% or( e :hgr{ym@aﬁﬁg ﬁans‘ﬁn@ﬁ@@)oﬁ&l 115 trl\&@ﬁltted at different

ree carri equencl es ), each
powerdavdld fr euéh cxgrier; ciegtowet level ﬁﬁep#bksn@d/byrthar@hw the line representing

th caion 0pency B UGEHE HRIF G2 2O RN FRBRY M3D5es erminal 1212

[
e

A 120fragd leemcnyB f1306 SThHeMNCEX18ds tepeiningthedcon: signal BN pd214 from A sector
BS traln(sel%tter wgere tvc\é ble%gcf'n sé%grgal I(ﬁNC)eHM wasztransrmtted with power level P and has
a measured received power at the MN of R;. The MN 1212 is also receiving beacon; signal
(BN,) 1216 from B sector BS transmitter, where the beacon signal (BN3) 1216 was transmitted
with power level P and has a measured received power at the MN of R,. The beacon signals
1214, 1216 shown in Figure 12 may correspond to exemplary beacon signals as described in

Figure 11.
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For exanple, the cell 1202 of Figure 12 may represent

one of the cells in Figure 10. A base station 1210
woOacemtiegh1at the center of the cell 1202 can tr aasmiSk004/034988

data signals, e.g., dowlink traffic channel signals

and controls signals using6three different carrier

frequencies. Sector transmtters use a different data

signaling transm ssion power |evel for the sane

carrier in each sector. In the same sector, the data .

sh gatdd 120 listatherdatsirammssionrpomsr tevalsdRi. Fhdid) agsociated with each

. different wer | eyels for, ea rrHerm.
coror BRI B Bl oS R 5 T ity A orresponds o
carrier fRIJLE 1 Bt d SWC BT RFrefpoRay &y eyriérTrédduensel] third row 1224
Figure 12 al so shows an exenplary wreless term na
correspantls to eargjer, fremigneylsn dirst qalpmn 12%% SRrEE PRS0 dHResector A power

| .
T
Jevel; h@@GOMndn SQ%IT&:@}BMHE td%Slkeétbn@]pév&&letrhnéml\"ﬁi%(in leXel. In the

transmtter, where the beacon si S
ilustrationIGADLEIIeOF i 1 BIERCTEY BY A ROLTHE G O PR YRE, and

r ihved .at the MN of RL. The MN 1212 is also
frequepéggib&an%agﬁe\gg%%eﬁ 2 signal (BN2) 1216 from B sector BS

transmtter, where the beacon signal (BN2) 1216 was

transmtted wth power [evel P an a sur ed

- Bigure rlpoinglodst & eepaRonProgst ebl3 23 RERYy B ased by the N
1212 tg)%glﬁu%agezé'ﬁ]é?iﬂ QUM deBtoF (AUDE4, 11708 uk e8P et #hd make predictions

exenpl ary I

eacon signals as described in Figure 11. A
as to viledb eultippen istthe M€ 1842 conneetad piid Binod tadher|caiier &vithin the same

(P1, P2, P3) assaciated with each,c [ I iyn
sector i honsai s Caope tetpeccier e MBVISE KA B Hhel
relatio%glﬁg IR L RBRRAMSNI, PARHIITE! obthias uRAGMed Vilussfop Rd ah@R,, computes

1222 corresponds to carrier frequenc third ro

f2;
the vall@ 4f thertatdsprsesichetiable b qalauated @m@éﬁ@éél‘fR forppelsef e \rélviﬁ?%%?ble
optioq]s' é«% g‘l’ ge%iorgfcs o rr‘?%qh%&g%%g%@%a%&n 'g\lzﬁﬁl ;{ngq@ﬁégb 2 %e880n regarding

1228 Cor'r esponds se station
hand-&8& UIYr eRalBdpldah thd Bigaid 19sdxamples vied MIN 1 I2cban predict ali@dBure of the

corresponds to BS sector C power transmi ssi | evel . .
expecled redeaved|power tevelsdar datpdownlinkgusdipgor each @3 ﬁ@g&w gapriers for

by a,gdotted J.i ]
R

valueSéXpRaEH §igﬁalwt1%dgt<htrh&nbd cthhieed 284 by dixtiding pytlee erpedtet) ynterference

the MN 1212 to calculate SNR in ea ctar (A.1204, B
level the gBpectnsh HYR apasrbeceriquiased. Kt %ng@ﬁ%t? & Upgh second

| .
colun%\{slgﬁtélﬁ\g?ﬁ éﬂ?lu%go?@ Qded B &Eﬁ%ﬁ%}é}%&%d SAIEE HRAMENED 1hWagkects to a

ler wt sane SQCt or or to one of
sectort A B Saiednisingttes, Whilé thérdambivne h246sléntt auetioMhesetino ¢alaylate expected

SNRPDI AN 2 SBRaECHIO AT B P HULTE o 1R T 2 fepncldes equations
calcul%%f’%%’)fp%&e Rl lilb%ohﬁ&ltsﬁvia Ua@Rr t1hSedoad k@®w 11238 includes

ated expected SNR for each of the available,
equations calculating expected SNRs if the MN 1212 connects via carrier f,; third row 1240

includes equations if the MIN 1212 connects via carrier f3.

In accordance with the invention, the MN may use different criteria to decide to which
sector/carrier frequency to be connect to the BS. For example, some MNs may select to use the
connection with the best SNR, while other MNs may select to use an SNR that is acceptable for
the MNs data requirements but not the best, e.g., leaving the better SNR for another MN that
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options, e.g., sector/carrier frequency conbi nation
avai | abl e, and nmakes a deci sion regardi ng hand-offs.
woéanosemsarpl e in the Figure 12 exanple, the MN BPRTAISZ@®H/034988
predi ct a neasure of the expected received power
| evel s for data downlink-sjgnaling for each of the
three carriers for sector A and for each of the three
may reﬁﬁirré s He? fevef C]El%ﬁmg eﬂ?doﬂﬁn&ﬁ@ sEILRI QR Si NN -cohsi@en traffic
ose va ues expected signal strength may be obtai ned,
loadm@mdluhgmdm/ irdfhe gysigmt hlesomqmnb@dnemﬁs grffisrlending infomnationdor a
be cal cul .S unn 1242
given $eFF 804 frETET Ry g be Qulisfd in BicifterE s Forfdé by the beacons.
equations used to cal cul ate expected SNRs if the M
1212 connects to a sector A BS transmtter, whi
tIni vad oesod robparlithents, daick sectergidt tragsmit pssetiof bﬁaéamwdath‘é tone locations
of thosf IRREHF ErbPe o 3t MR 15885 e PHEELE s oS B UmiB iont,

d1ffereﬁ@lbé‘a'éb1@§1?ﬂzﬂs fhap eeteesoiiEd at ﬂlffei’@t N, ;Lﬁiglﬂtlgmlliﬁﬁﬁems power levels, the
carrier second row 1238 includes eq uai{eons

corresmdm tsamisEftashaster deyelngrhsh beacem sigRaly ETEg A¥BLe theYIIs. In a

f [ t
avn G0 S AP P AP BT Y i ot
the intédgedidiy @4th kr@fsmiksion bdivemrlgvelsshodld Hase arwamm trasimasstam power that is

decide to which sector/carrier freguency to be co et1 .
more then RSB Thofate KAMBIESIOR BRSNS HG: BN (teaPEnile o iy, in 2
svn SSFDSEE PRl g R PGBl M i

the lowkatdatar tepyinieivmnicsveb itveh shoulfl datresbsacen transnhisgion pgwetigat is more

better SNR for another MN that ulre t he hi gher
than theesygy of the, dafg frenypisEap ﬂ?BWF’"suSI%{m%? % L %n shal |
consider traffic loading requirenents in the system
In some enbodi ments traffic |oading information for a
ginvemesmetiagliments, actixadi data fransgussinayPaTeey relationshinfepsyegmthe carriers

. the information.conve S.
serving ASBHPH TS LB AOR ot A Fe SRR SAES In Bt Ffltdtfinents, the MN
retalnsb@ra&ﬁgﬁﬁs fﬁﬂ%ﬂaﬁﬁn taHG@lﬂngE@I\m Etﬁdé@érrﬁlﬁwﬂﬁohﬁﬁdﬂl srag@niskien power

used by to identi the cell and sector. In sone
valuesefnthrodluermlﬂtls’e ddﬁaﬂra@B@Wﬁmbé@é@stlpgn als may be

transmtted at different, e.g., slightly different,

power |evels, the correspondl ng transmtted power

| Mtﬁb@glpéhom%baa@;cam@a@mahﬁnmangnkmm tviththaedwidsh divided

In a given sector, the beacon sjgna g.the sa
betweem P chigiers (feguensy Pands)s tha fnvggtep F&PPL%f?iﬁﬁotOt}&eétcgnﬁ?m‘t“f?émns

v BEELTLS, AP RET AL an, R, b g e gom
sum of the data transn133|on power using that carrier
frequency. Simlarly, in a n sect t he .beacon .
S Trgpae aEpodiens. oS PSR ABRUR ALY AL HER TS by implemented

in palf ug e%o%ﬁﬁﬁ u?tgﬁl% @zﬁ&mtagﬁ nbPMSleHat8d ff FRG P2t 0@ heG¥RMn. In such

eacon transm ssi on ‘power that is
an embodignehtalre wirelessumrmihalshienmenented bresadslencsrvith therinyesitiog, may
utlhze:t tr}]lgtbego%a rs{g(relghrflgr Fe%tures f}/nd method of the invention when available in making

decisions regarding inter-sector, inter-cell, and/or intra-sector handoffs.

For purposes of explaining the invention it should be appreciated that each cell includes
at least one sector and one base station. In some embodiments multi-sector cells and base

stations are used. Handoffs occur between sectors and/or cells. In the case of multi-sector cells,
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In sone enbodi nents, a fixed data transm ssion power
relati onship between the carriers serving a sector
wexiestieodnd i s known, for that sector by the MRICTIUS2004/034988
sonme enbodi nents, the MN retains or obtains
information allow ng theMyY.to determ ne absol ute data
transm ssion power values fromthe relative data
- 1AM Edke DR aWNiP18 Cadfdrs within the
intra Ceé@%{n & 1&1%3%%%?%&61??212@;) ic%{*'em B Do %t h divi ded
same s@mmam s’&cmahan@ffs nﬁefyrcmque Hayldbﬁ'a s sectareofjarpplinydyes tsansfers of
applicabl e to qther ni cat
inform A EREH BT EFUE A RLBE 8 T SRUNBIPY Tgf @ sctor, and
other s@ﬂﬁ]ﬁ%ay«% cgkﬁatl'oﬁs tehe, p%%@r%ﬁ&l/of AmSEEnéisb etlicheind ‘p‘erformed by the
S tures or elenments of the invention
moduld(s)feimeseca(s) mvpmed infhehapdeliu ma@anabb@cww@ﬁér%m sector

to anotgﬁr?g Idg g«ﬁgﬁﬁgm%ﬂ r{fcé,l Dar ﬁ(?%?vﬁﬁefey hﬁlysl sﬂlg 9%1503)?1% otWire links,

that exﬁ %@Rﬁé@ﬁ RGEE oWrlobe bA3€ stafly@irdast, bet@eentthé hiod&let berréspanding to the
ignaling features and nethod of the invention when

sectorsmfaJSIl@kt basenstaigRi ng deci si ons regarding inter-sector,
inter-cell, and/or intra-sector handoffs. For purposes
of explaining the invention it should be appreciated
tHalire88GHukRlds ahrgtughsy dirclesasimmnricstin systand 300 éncluding five

excmplmyictlseclbt 401581 2r1B04Sey. TaRaer] L 180 1 5danEEiech cell
indicatgcz %t glrsg ?ﬂgé 81r?1? eEhdhrc rtlgd?f 1894, e13@% 134lst !l3ﬁ?%1ﬁésents the wireless

fa-ce as vve as ‘inter-cell” hand
covcragé eteh forl bdsbetacias €130, M4 Pl 1868 r113é9)510wltt><ﬂ1 athe ﬁenter of the cell

13023805, 556, S 0 DDA B2 Q5 Mo BB e 1301,

1306, gitfso 'i@?q) £ 5uibdRYE iGd th&e%ys%&oﬁl A dna@. icxgll 21g3080inckades sector A
E5 assignments for a sector, and ot her

1322, sicgird 1303, had/secton 0213261 redl 3 306 1nc],gdqgeqec@ﬁ@/ b¥28; pastesgp 1330, and
oo S0 G0 R B ooz, a5

1310 iGQTHRENERE 801 400ERRS BRIC! &d debtod apiHaer Citirfer f; is indicated by a
conmuni cati ons 11 nks, e.g., non-wireless |inks such

as
dottedflinbes slopti i logendi 13801 ¢antiey, T isiadicatefl by galodash lgieeasghown in legend
ase stat.i.ons [or he u
1592 BB FE ORI THEn CORPOTE ] oAt HANE baaa Sy Geuency f
£y, 5 iEhQHEiBed Jifhl 4 LSSNIBIzERNAWi X SspRhent i thielSeVBlzmvailable total BW, and the

- communi cations system 1300 including five
BW saggidngs gre eom -oyeriapping. &he radjusiofsach (doftpd, slaghy 8 n}g@ﬁ‘sﬁg@ line is

indicafiy ot (BF Faa g gqler SR Etm LG ERT IR g%rg&' o)

represents the wireless coverage area for a base
station (1312, 1314, 1316, 1318, 1320) Iociat ed at ft r%e hich
chnthe firssicell A% &hq base gppion irgpsmittehis CargighIrequeriy fn at a high power

level (réléi ﬁg cir%l W&ahlgﬁ% \1::%; dgﬁlhﬁkﬁfaﬁ% EnSRmtBI cifedhbl signals, from the

1310) is subdivided into
base stdﬁbﬁ&%@c‘d wfrslesps teBninals JOC. CBelkts 2 andsﬁzam nefluged in @@t:t:ed} 1302 for

data commumcatlons

In the second cell 1304, the base stations sector A transmitter uses carrier frequency fj at
a high power level (arc) 1348 for communications, e.g., downlink traffic and control channel
signals, from the base station 1314 to wireless terminals 700; the base station sector B

transmitter uses carrier frequency fj at a high power level (arc) 1350 for data communications;
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1322, sector B 1324, and sector C 1326. Cell 3 1306

i ncl udes sector A 1328, sector B 1330, and sector C
wo2es1oeall 4 1308 i ncludes sector A 1334, secPOT/UB2004/034988

1336, and sector C 1338. Cell 5 1310 includes sector A

1340, sector B 1342, and-m®ector C 1344. Carrier f is

indicated by a dotted line as shown in | egend 1390;

the basf g{aﬁbr?gefg% ¢k ﬁaﬁéﬁ%tgfﬁsggcﬁﬁeﬁaﬁ%ﬁeat & hag hhlg% Jgﬁv&w(dr@ 1352) for

carrier h Iine as

data coﬁﬁmmcatmm e[gaeﬁdrs T8 f; Eeeciot uaardrmecccfnﬂecqu elﬁ@ﬂf fendatp 3
is associated with a 1.25MHz bandw dt h segnent of the

commugiqefiPSyai | abl e total BW and the BWsegnments are

non-overl appi ng. The radius of each (dotted, dash/dot,

or dashed) line is indicative of the transn1tter:pomer
aﬁ ﬁmcthad ecll WB0G theease atatipes sector Phigangmider Usergagrier [gguency fata

, 302, the base st
i it T B ) b L B LGP g
signals! ﬂBmQHEthHé' seAonaI36 t@wﬁelessjt@minlamlﬂ()()r th foiage stmibreseotor &
hannel signals, fromthe base station

transmwtelr ebasarties freqnency YO @ highpoyerievel fargh 53%5 fgaggpmunications;
f
o e 19 S U a1k a5

datac(;rﬁlﬁﬁlﬁmddngr uses carrier frequency f at a high power
| evel (arc) 1348 for comrunications, e.g., downlink
traffic and control channel signals, fromthe base

51%1% | Porﬁrél%%ﬁ 1t38 é 618 SBiibRY R Strd B RitbnBedasifier fre(%uency £

i on sec transmtter uses carrier frequency
with aed high pow@br I&Omlard) @960 fof apmmubBBdofs e. gdatoavnlink traffic and control

channea g%@g%ﬁ%&%&%ﬁﬁ ttg}wllr%?cﬁis Eq%n%@ggzd({ gpslf'gs% gt%ﬁon sector B
transrrﬂ'tﬁilé?u)sesf it Tret uﬁﬂtgn%‘ ik ﬁﬁ%l@f‘ﬁew&aléfdl €4r8) f.%ZaBﬁnEBf@[ en

use for data conmmuni cat i
intermbdiatepowtchlave] Ged)l 13ns$,omd catrier fodd loWaoWsH ievgb@rfarﬁﬁﬁ for data

transmt ses. carrie f
com T PSSOl AP s gl R PR poer
(arc) 1%6§fafnk1f‘caﬁ{kq ffegiddc9ls, shannelmedige Posver rewelr(watoa 43D fe data
lon 1316 to wireless termnals 700; th 3 for d
commsnmatlcms Sactiays fﬁnﬁrfam‘?mo’é naed 1@§%¢§0rc%r1?’$‘ePf FE’P aﬁgh?ﬁ}l }308 for data
Comm&%lﬁmﬂﬂ gg?taﬁa%gr d(lﬁ %ogéii%é of thg% h cell 1308 for data

ase atron sector transmtter

commUS@SH&GRI 1 er frequency f3 at a high power |evel (arc)
1358 for data communications. In the fourth cell 1308,

the base stations sector A transmtter uses carrier

ngﬁﬁﬁ%tgycte 1 1%%ttlﬂe gaseas dJHog sé% %1 | ktek @é’eﬁ;):arﬁ%@ﬂe(ﬁ@hcy (f1, f2,

c and control
f;) at G R (HRE) 1§7|29ﬁﬂérﬁledfateoﬂﬁrd) |*167cb,amé law aéztrcbtﬁ%@_qur devels, respectively, for

wreless termnals 700, the bas t|o
commupigegons: €., daSBUTE KANICENICPRE SEYY 5 ERtIS T RITGHE Base station 1320

to wirBRYEE hB ¥R 700 G bade3@ionGRE bt Bltrdndmfter 88es carrier frequency (f2,f3, f1)
at a (high (arc) 1378, intermediate (arc) 1380, low (arc) 1382) power level, respectively, for

communications, e.g., downlink traffic and control channel signals, from the base station 1320
to wireless terminals 700 ; the base station sector C transmitter uses carrier frequency (f5 f1, f2)
at a (high (arc) 1384, intermediate (arc) 1386, low (arc) 1388) power level, respectively, for data
communications, e.g., downlink traffic and control channel signals, from the base station 1320

to wireless terminals 700. Thus, in the 5t cell 1310 there is full frequency reuse. In the first,
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i nternedi ate power level (arc) 1364, and carrier f at
a |l ow power level (arc) 1366 for data conmuni cati ons;
woheoshias7st ati on sector C transnmitter uses caPCTRIS2004/034988
frequency f3 at high power (arc) 1368, and carrier
frequency fi at an interng@i ate power |level (arc) 1370
for data communications. Carriers f2 and f3 are not
second @ qhird cSRG1902,A 30435085 th%ﬂ‘ﬁs herghéncyebhse 3B hl indbell2 904
comuni cations. Carrier f2 is not uséd in sector C
there i4 8 88qusicy heuse vate s¢mewhere bgE®en 33 atgltla communi cati ons .
In the fifth cell 1310, the base stations sector A
transmtter uses carrier frequency (fi , f2, f3) at
hiighre (18r6predehidiffefdne oVl iof freq e keuks Mou gt h@ystem and may
(arc) 1376 power |evels, respectively or ) ) )
represcm ASHSIEDAR B Ffermediate leyslwf deployviment 1 3(90%46“%%%1? the invention. The

T

while ﬂl@ifﬂﬁlfﬁelltleﬂo wsgSepi@sdt areioeyhendayert a 4 Bighmumber obusers to

rc) 1378, internediate (arc) 1380, |ow (ar
support 9y GWEA ANEFBI CPUSIRE (SHGEY: SIS e LFIFRES GG of support
lefergnt%ect?xgﬂ\%ﬁ HK36,118B8) & RE fBu‘ft‘l?ereﬂ%og BRRREHresind Hﬁfe‘i%né regions,

de"st’ation 1320 to wreless’term nal s
cach rédien haagingtadifforenseetlof uGert suppeti Altemativaly ot &y addétion, the

frequenc flf at hi gh .(ar,c) 1384
ditforepig B P RREeh Brseth PSP GRS omapond ing sredud
1nfras ‘ElEbl\Sﬁﬂéﬁént {18ErafiAkd, Qﬁm{{ﬁoﬁfhhtd%fb&e d@i@r% faadmp .| ankd/or
control channel signals, fromthe base

mstallsmcat lnmnatmo Airvitivelyeesinadditionathe diffgent teneds of deplgyaent in each

B L

prov1de§t(ﬁ4sfera@%%ﬁl/cuﬂ£lp‘éﬁlt@ﬂt1111/e3 and in cell 2 904 there is
frequency reuse rate sonmewhere between 1/3 and 1.

Flgure 13 represents different |evels of frequency

G R BHREER, DRI RO ERY e PR AR ARy Sk a T ransmit
broadc\!h!si figihdi€on A peiddioBasis fige lﬁfoﬁcwast(segﬂalshﬁélﬁdmgynﬁoemae@emientlfymg the

a region where there is a | ow nu customsrs o1 d
base staligp SEnSTIIHET'S @ITFaNE dﬁplpmelztépnﬁa@%oma@gw@ Ads @ exgpplary drawing

1402 1"11%%5?1%%\@5{3%6 ﬁaﬁ%ﬂtﬁaﬁﬂﬁlﬁ tgpogdtgﬂms HIRE Heﬂf)yrﬁ&ﬁrc%nﬁguratmn broadcast

con fourt | s" may represent
s1gnal$dnahe$@thﬂlay1sl 14O eva siinmegor] the dabszcnftalsamspldﬂﬁ ADi ¢xfempdary broadcast

sectors (1334, 1336, .1 fourth
signlrIgh SBRTGIN PR G GRS SR oP B G SFRRUPF R AGn e retion
e t pfgzatdyel y or in
sas R it kR RO Siomlan sy O |
each sector of each ceI I may correspond to a gradual

k%{g{y@é E]LéF%ggydp g%)oli Wg {ag bgﬁ)?)dth&pc(ﬁﬁ be used to

evalud @:P%ste"ﬁdti%ﬁ%ep hﬁ%ﬁﬂ%nﬁ{gﬁfa)ﬁon Qfoa'déhs@éi@hills @han &fenplary embodiment.
o‘ erent levels of deploynent in each sector mm

Y
WTs mq)@nd;thp&m infremiatio instiablg 1269 endrbethe Hfaymaation to process received

broadcas? aﬁg Ieegs sa}é/r%ll ll%)é % dgtrerr}urﬂg tk?’eeé'tat{lsC §¢ the corresponding BS transmitter

and properly configure the WT. First row 1502 of table 1500 identifies that first column 1504

includes information on the transmitter sector designation and that second column 1506 includes
information on the deployment level cell status in terms of cell type. A first field in broadcast
message 1408 can include the transmitter sector designation, where: a value of 0 identifies a 1

sector cell that is not partitioned and which uses a single transmitter, a value of 1 identifies a
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provider to use at the particular point in tine. In
sone enbodi nents of the present invention, the base
wereaisiioswitransntters transnt broadcast si gnaPeTmIS2@4/034988
peri odi c basis, the broadcast signals including
information identifying tBe base station transmtter's
current deploynent configuration. Figure 14 is an
sector %Xt?e{fﬁ L adior, SVAne BED dfAgribd 4 éé%td’rq; irﬁ}ﬁnﬁﬁ&ea&i 4198 of 2 identifies a
hnent point transmtter deploynent configuration
sector ﬁmmrSmm & gmad:xampldz Her the ptiiposss afeikplanatin, itds agspmed ghat there a

he hori z 6. An exenpl ary.bro
five A DL AORFHRET GEI P P R GOV B EIRPYH i 10 seasgl el of
messaéé mffhélh&és LABOYRBM dierthing tiedepRiyninalevsl detl t§§EQ\M‘here a 0 value
whi ch repeats periodically as signal 1408' 6 1408’
mdlca@s e celtpgmpe 11@£|3n\@lll@d@°sl indigatennngll of tyan 18Qbrpyakysof 2 indicates a

; 1l of
ol of PR HEBHSohIRMSALs SHREEES, b EYALLSE BiRasfey aceno
type 1310. eﬂﬁﬁﬂWﬁ[alﬁeMr@m@léd Ritier u%ﬁ ail@ powarriesdl anfermhtton associated with
information in table 1500 and use the inf

roation ta
each spatorcelsch Bolenvlach xRsaESt e gaest mestze 18D irgelanas the base
0 correspondi ng BS
Statlontsecﬁ)ﬁﬁ ?t %%%?ﬁ&tégﬁnf? ur£ I'gure the WI. First row
1502 of table 1500 |dent|f| es that first colum 1504

I ARC LTS A —
for brdaﬁE%E %%éa mttfl‘@ VMSQJ)&H?{HItt&Sﬂi@ﬂHf%' ih egé@pMsy éy3tem 1300. First

ype. Afirst field in broadcast nessage
row lmaemﬁ[esmleb ﬁﬂeaﬂheolumanElmttCDblmrsbiﬁﬁodefrﬂlé@E dreatranspnitter of Figure

t|f|e ctor,.ce
1300; igong apfiet bHad A il SedpERlshy ot Ppal e wid
colum}ﬂai|5§§ 1&fnt1ﬁeé @erkplbyeenAs e cen tydetvaRRIbddcast, a val ue
dentifies a Sector B transmtter, and a val ue of

2 |dent|f|es a sector Ctransmtter. In thi s exanpl e,

th ur poses. of. ex |
 Bnh" o PRURESE S U )BRR ROt B RRTTE 00 Bt con o e
to evafafd e s@fioh théntlcoffis@atléh brobdrasesigmutk ihianl edemfplary
message 1408 includes a val ue used to deternlne

embodiepnbywarsﬂoo so ptorecthp infppaatiopia tablgl @Qﬁan Jse I}Fdlfﬂ fon to
f t i1, Of
o Bl 05 100, 2, L5, SR 8 ualins
correspoNd@hg BSfan@mited lafidpepetly configuné tHe\WeE. F&@Srowah@ﬂzaof table 1600
value of 4 indicates a cell of té pe 1310.

WI
identifies,thaly fisrodeme 4604 Breludenglomgiop Shdhe 'ifwg}l“er sector designation,
G L hhe depl t level
oo R 0 FRARE S Pappit el b dppyment v
mfonmmﬂeinecramewflt hefspasterrss aft povwer deet, sespeetivebyriA fiest field in broadcast

depl oynent canfi uratl on e 15 al i ncl
mess Y Famoc il i e eGP b Y ek ASHAR g genitis 1

sect01J é?:il%:ff% h&:])ait?c {onBl 9796ARN J¥BSS ﬁﬁ?@ tifahﬁﬂitfeh & Wikl USidentifies a
nsmitte entlfled in exenplary systen11300

sectoﬂ nmhsmnmr w566 af Snitlertifies atsectbeB tfapsmistee and @ ahge of 3 identifies a

sectorFC|3 t[t?l%lsrrclzlct)tleru rYlll t%lss Seg’(amdﬁn olrftlllee[?urf)cr)]s%s E)f gxri)‘cianahgg,rlt %fasgdn%ﬂ' fhat there

are three distinct types carriers and three distinct power levels in the system, as shown in Figure

13. The (second, third, fourth) field of message 1408 each includes a value used to determine the
deployment level in terms of power level for the corresponding carrier, where a 0 value indicates
that that carrier is not used, a value of 1 indicates the carrier is used at a low power level, a value

of 2 indicates the carrier is used at an intermediate power level, a value of 3 indicates the carrier
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1300; second columm 1554 identifies the transmtter
sector designation value broadcast; third col unm 1556
woOdeostiosdies t he depl oynment | evel cell type val BET/US2004/034988
broadcast. Figure 16 includes a draw ng of another
exenpl ary | ook-up table 1890 that can be used to
eval uate base station depl oynent configuration
is useddt %?@@gawéruwl $hd WPl wmloa&aasﬁﬁmggm to \AE@Hﬁﬁﬁ the base
can store the information 1n table 1600 and use the
stationisaétor tratsinwttert deppryoressonfigusitived br oadcast si gnal s,
e.g., signal 1408, to determ ne the status of the
corresponding BS transmitter and properly configure
tﬂ‘iguﬁé\% drdd BtluteaBIe 4350 tvhichaliastieeQxeaphiry iessagt field information
first colum 1604 includes information on the
for bropdeassmisseges fsemtls vatiows transmigars idensifisddn cxgmplacy system 1300. First
urth 0 i3sl: ! [ :
row 1653 g SR KA Doty 0180 188 el QA ARRIRA of Figure
1300; $edond &)mnm 1664 idendfiepheeranbaiter sectasipsighatioal waluetbrbadesitt; (third,
field in broadcast messgqg?gl 140 an i ncl ude the

fourth,tfifgﬁmqn@@fl@éclf@ 10 adeatifighthe (éard,gast é(ah,lgpaléremongmg to the
power V\%%péf ddp® %rn"i'en]r f&eﬁ%lﬁ) E)fr glﬁ lsd;ln' %z hgj cdrﬁeﬂ\}éa%tujg@g tHak BReEcdP Ehansmitter.
|dent|f|esasector Atransmtter, avalue of 2

identifies a sect transmtter av. ue of 3.
Bt 11168 ey po dusicaienin perol i cp ot Bt into
frequeflﬂre l?z{nt?l@ chi SorRiin SR dtalehOhrriédin 'aﬁcﬁéﬁé@&ﬁitﬁ fhdtpresent

e are three distinct types carriers and three
inventihins Higwxe 1f dvedudds @hekigontal &‘ml&bﬂ@maﬂag freqveneyi A be bandwidth is

s B SRR A U T Gy 1712, s

associhtBE wiGR! OHBRSndiRV@kridrrdq@Ensy @f 17020er1708yvB11766) TH&&)andmdth in
corresponding carrier, where a O val ue indicates that

each bahd(1768r 11165 1712) nopartitentd lato\ﬁaietléf ones; a3 Hhistraied Hyepemplary tone

716, 5k 13 RSPl sl s A s

tones. | ]ﬁ\fﬁé exadupldbfBighfe B, eidhi toati@as biequudhtinér of tosedamd thare is no gap

power |evel. The W uses the broadcast ne%al%e}gis
betwen su@s:eai;vcebaﬁdﬁelrt thés pagwles thet PBR SRASEIZ0 PO CEM EIfi t tone of

o ' 8ne; similarly th
band]tggk %@g@%lo 2 ¢ ogéjﬁa ‘afb @gqg)é(gua}?oa$§o§1%§g§gg%9 e s1rm arly the
tone spatir HERve@NthE Mgmstaamh:@fsﬁandeswag aad thedowestgona@of b:ansl 3 1712 is

transmtters identified in exenplary system 1300.
equal {9 & pe pRAGINEES ONedent i fi es titles for each col um.
First colum 1653 identifies the transmtter of Figure
1300; second columm 1654 identifies the transmtter .
SBipuey 18183 dyawingai300 allustrating anlexemuplarythiandwidth partitinn including 3
fifth) colum (1 1658,.. 1660) .identifies t
frequeﬁ%hmdése@cwrzrépgreﬂ?% Biefig EBTiERd AEUdRIGe e/ thggpresent
mvent%o dlﬂ%ﬁ?é 8 ﬁ&ﬁd&aaq{br%nﬁahsmé 1§01 ﬂl&strz&ﬁ])g ffe%lhém@x 'Hﬁsbandmdth is

at BS sector transmtter. gure 17
part1t1dneahﬁongclﬁde0(bandi i llvand\m(iﬂnlﬁ%nb@de%’m@w thali$d Qi ltﬂnﬁ 3 bandwidth
ition into 3 f

B P P SRS s OSSR 10, o

bandwidth in each band (1808, 1810, 1812) is partitioned into a set of tones, as illustrated by

exemplary tone 1814. Tone spacing 1816 within each band, is equal to the width of one tone
and exists between each of the successive tones in the band. In the example of Figure 18, each
band has an equal number of tones, and there is a band spacing gap 1818 between the successive

bands which equals the tone spacing width 1816. In this example, the tone spacing between the
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invention. Figure 17 includes a horizontal axis 1701
illustrating frequency. The bandw dth is partitioned
wonw/10wand 1 bandwi dth 1708, band 2 bandw dt hpdTA82004/034988
band 3 bandw dth 1712), each associated with a
corresponding carrier fregsency (f 1702, f2 1704, f3
1706). The bandwi dth in each band (1708, 1710, 1712)
hlghes't ﬁm@ %F bhdd PREER bt Be Fow&t R of BARS2 1810 s |e|qH§ltt6 a6k s@écmg of
nplary tone 1714. Tone spacing 1716, equal to theé
two; sumuatrly e tmmsgaomg betdentile Iighasetme @fbndb2 18K and the lowest tone of
successi v es. Inth exanple of Figure 17, each
band 3k 1HEE H’% SPHINHRYYSF tones, and there is no gap
bet ween the successive bands. In this exanpl e, the
tone spacing, between the highest tone of band 1 1708
afiguten’ is ewlsawingd2g0 @lﬂustratmg 2n exenplqry bapdmidth pargtip fsluding 3

frequeﬁgbﬁggjg e?%h%?or}ge’fsp% ling %)r %ﬁ%rrégt %a?-ﬁgr i %@8&8?110?3%1%&? ptré'kgnt

1nventhﬁ‘1n i durd 19 2nd18deR GURNrizbMaPaxi O D 1S18G NG g (ffeqoa&:y Ahgbaadwidth is
is a draw nc?11800 illustrating an ex

partitisd TR ARG L Do i LS oEng 3 roguisiy Obrteed d-hepdwidth
Corres ’

o1 R SOREPL BB LRIy ) So88gse, .

bandwh@hiiz @zlﬂihaianXm%Sl 8910, 101 2)sib pattlltmgecf imemal saa‘t@ﬁ toriBhas illustrated by
bandwi dth i s partltlone%lto |n (band ﬂjnd '

exemplgygonepkitd- g ipReing H1 8’1‘@‘“15 SaRbeBalA sa do

and o6 BegBBER AR ANy Roics spRIANG, KaS RmEIAFRIEY 1, cach

band Ha3 &08qual &ﬁmbeﬂaﬂt@)les an@thetel is iadand spacing gapsloi 8 betwesndlke successive

as .illus t ed. Iar Tone spa
bands 316 ogLE i RreG AR PTE SR 1) Thdn RO Spocsfients, the band
hp&din !0931@@ @sﬁﬁe/a 1S times, 4
spacmtg%ﬂtﬁ%l@ﬁ%ggéﬂgﬁ ﬁmth E%Mgﬁﬂgﬁ?% gf 1Fg I gure each tbang e

times,fetxs, the ttmqu;aacmgx width. & thiseresiple b ohe macug betwegithe highest tone of

band i@% @%ttﬂg Po( t%gg gi }Qe?fbdm %S %@%@ ] lil Yo e%?gc%% Mﬂfcfﬁp times width

1916; fsﬁﬁla&@n fheIBRE §PAgink HenRan thekizhesh esite df Gasd mﬂ9b@a@u the lowest tone of
8 and the l'owest tone of band 2 1810 is equal to a

band3 b?ﬂél is paedl g a sonet spacing ohfqua fimps Wiga 1946e spaci ng
bet ween the hi ghest tone of band 2 1810 and the | owest
tone of band 3 1812 is equal to a tone spacing of two.
FEguee20.8 d dradiny 200011 Justa0g ekdmpihnyeﬂ)F]DM sipnaienpiadgwnlink

bandwi dth partition includin fre bands,k each
sgnalings MESBORERIGOE of o 17eF Gk Valied) GRS Q04 cBraRgEstor 1 OFDM

s1gna1ﬁ4§£\phlthﬂ? x ofitef Qiui &gqfﬂitp &QBnts FhU EedP1dr§ %ﬁéé@%ﬁirveasector 1 OFDM

axl s ustratlng freqguency
signalb aredihbolintas isecqeesivé tecangids 2006, nadhudetaf gacdiréspoadingite am OFDM

1908, . band_2 band ogth 191Q, hand 3 b ngvvl dtp 19
sgnalngchyriag SOV R MF N Hch VAT EBFH b BB AT RG L ay PGP Preg Hegpesents
sectord ng%glggglﬁ—g@gﬂe hé@zoﬁ%@ﬁls 20002 rRedWis Gk Exfﬂéiglﬁry successive

IS partitioned into a
sectoﬁZ)@FEM gignalk Ia:te&sthloameas sbgcesswe rectangles 2008, each rectangle corresponding

dgp one tone

to an OFDM signaling during an OFDM symbol transmission time interval. Vertical axis 2012
represents sector 3 OFDM signaling while horizontal axis 2004" represents time. Exemplary
successive sector 3 OFDM signals are shown as successive rectangles 2014, each rectangle
cotresponding to an OFDM signaling during an OFDM symbol transmission time interval. The

three time axes 2004, 2004' and 2004" are equivalent.
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exenpl ary tone 1914. Tone spacing 1916 wi thin each
band, is equal to the width of one tone and exists

woetosaespieach of the successive tones in the bag@duskww4/034988
the exanple of Figure 19, each band has an equa
nunber of tones, and ther®.is a band spacing gap 1918
bet ween the successi ve bands whi ch equals three tines
E[tﬂcean %rbgsectgé'cﬂnrﬁgﬁ\fe%hthgtgcﬁ@O FDAM ¥?1'hbélbt§an§ﬁ%£ﬂnﬁﬁﬁé fitervals are

spaci ng-equal s an interger nultiple of
synchrd}rﬁiai Ispaednnte ﬂkﬁdcﬁsecmrg arekhowmby tie aligmment Blusirated Wlﬂll dashed

vestical ESCBHE Gieignskiieth e hghrcated Gppd Fsf R cen e
vanous]s%gt%rsaﬂ{é e dfﬁ%%ﬁede%ﬁnﬁd Aakdown 1O base egtien andwireless
tone spacing of four tinmes width 1916; simlarly, the

termindlene spaci ng between the hi ghest tone of band 2 1910
and the | owest tone of band 3 1912 is equal to a tone
spacing of four times width 1916. Figure 20 is a

q:fi '2@ 2 @ﬁm}lﬁé QNU ﬂlhktﬁﬂln@ﬁﬁfmbmphanﬂiﬁh&(hn@nad)ﬁ bege station sector
., downlink signaling, within three sec rs of t
transmsalm powiet for\defifetrmtaqarrm gsedopithip 5 B ELLOE Ehs i @%@rw

secordgiegin B ok GulaiohoUioot PUE 2R ARl REREPENER pOi: came

sector 5saptCdely gflhi/le hf)ﬁ@drﬁzﬂ%:b(%ﬁ 120 @éiprle&eatsffraqacmca/n dlheee frequency bands (f;
corresponding to

ooy St g Lo an GEIA sharly . U 1g AN CEEM e b

2106 0531%8%&218)8 Ap%a %Cstlgl{alﬁ M &h&‘ﬂﬂ{té@& st Bo&T v .2l a low power

repr sents tine. errp ary successi ve
level Psegidah f2b&BIRS1 Yivatmsmitedshohnacas powet kel Rie In the f; carrier band

t | 2008,
2108 o DAY SRR A RS S A BRSO CEp RnS S B T
1nterm%<ﬂ%%2a‘6@)er leﬁf#‘ eﬁﬁl anf¥s bacofl &3 20 %Rﬁﬁéﬁlma‘éi & QWe@ondpdddMvel Pp. In

rizontal axis 2004" represents tine.
the f3 cEnedsmiaad 91 sliockesy uen-bearoosigRaloRbIS eiegrramsE iidaat &iBifg power level,

c.8. 8 BLHVISS15E RO 200 AR FCHERCY GhedP RO HIES RS Brcepppper el P

synbol transmission time interval. The three tine axes
2004, 2004' and 2004" are equivalent.lt can, be
obsemesunbiadiensitae lz@acphsaslgmakear@mmrgm@é af different times than the

ordmatfy:] ggﬁ o> I’Iglg @%%@S Ig]?gtga s ﬁl% t?ar%ﬁl?tttidyfafalﬂ(/&ﬁ'1ﬁﬁ9q1£ﬁﬂw&mpamson to

the ord1h£1‘§'~°s§gn@hﬁ§ Thd Srddas signalietih leferbntmeﬂ‘leZ ®a6ds ik hragomigted at

nbodiments, there may be fjixed tim of f set
differanh eowawlsmls, ‘“wtilibe beacon sienphiaginghs STy Fudet B anemitted a
and kno e
e s GobRPRe B 415 SRR ARHARERL T 98 1 b gt o
per toRdTHAM iFEiRhiflhnidpbighsr thbi the pee e potveaoisan wdinary gignas
for different carriers used within the sanme sector of
the same cell, in accordance with the present

@?et %?ﬂ a &{%chﬂooi?ffﬁs%ragﬂggn ERR RS Hntbodfherlt@F ®ase station sector

transmlssmn power for different carriers used within the same sector of the same cell, in
accordance with the present invention. Vertical axis 2202 represents average power while
horizontal axis 2204 represents frequency. Three frequency bands (fy carrier band 2206, f;
carrier band 2208, f5 carrier band 2210) are used. Block 2212 represents carrier band f; signals
using a low power level for non-beacon signals which are transmitted at average power level Py
2218. Block 2214 represents carrier band f; signals using an intermediate power level for non-

beacon signals which are transmitted at average power level P, 2220. Block 2216 represents
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sector of sane cell) while horizontal axis 2104
represents frequency. Three frequency bands (fi
woanositesdiband 2106, f2 carrier band 2108, f caPCTRIS2004/034988
band 2110) are used. In the f \ carrier band 2106
ordi nary non-beacon signais 2112 are transmtted at a
first power level, e.g., a |low power |level PL, and an
i | Shi ' : H &% @lansmitted at
carrcr e 3 haE he Eniph BORRL Ik A0 BhorBociat AEnag Wiict fe8
averagé powed lsvé P;2232.e transnmitted at a second power |evel,
e.g., an internedi ate power |level Pi, and an f2 beacon
2120 is transmtted at a beacon power |evel PB. In the
R t6RE @ arl)@Rfbodikddht Of Fidal 32, ARie hascdBdslt-rribelidddn power
are transmtted at a third power level, e.g., a high
level PpaRES andenwheryel Bnd226h singlaskyathere iz 2B @laa?zéﬁé wPvieen power level
t beacon | evel Pb. In sonme enbodi ments, the
P2222§é8@8ﬂ@3§k§ﬂ§%2ﬁg%e transnitted at different tines
than the ordinary signaling. The beacons signals are

transmtted relatively infrequently in conparison to .
tFigurer23iin an {lusiratien ofrfg. exemplasy 8Y hafoyedslrgirapitabje (&g @ detailed

different carrier i ' i ff nf i
epres ) O 54 BRSSOy e e itormaon
in an eSbhpREEHstepREUchek tiadtdsiniFigure 4B Brdddeast aignahércpmbrase station

power 1evel, in this_exenplary epbodi nent,. The

ower
transnﬁt@;gplagfoetrp@i\ﬁééwdhe g\{’lé PryREsse @rg.,taoqqge%%%gg)lg%mem cell type

i.gni i ! di 11 and/
atue GG LGP Tlr RS (AP A0 ROMB ot ol ancor
sector infbtsitioat Mgt fw 2302nntladss cidron heaslet infbrnipdion, G dirsteelumn

sector transm ssion power for different carriers,us

identifyjngrihe demlevedcwL erlbog vl @mi Hifeeid colyin é{tci%%%ﬁ%e

bl Nin h{Veak ic@bisndtSyRAQ2 cell di
corresﬁf\@eﬁrc)i?n e%@ﬁ?rg{ag@g'r gngﬂél ﬁp%{\%gi |P %ﬁﬁég&%gf?zlg nt atl ygegi S Cez: 2soc40rrespon e
to the fieptygseiitslls shegmen Fygurd h3.de ofires qubadiynentsn difTetent appibegs of cell

s B2 BSOS AT B en ) g 58 2

corresé\%rgﬂ 3 Sell $3(tyPe; fOMYIP RWR R3OS Respiids N6 Bxdirplan el 1306 tgpe; fifth
Ich are transmtted at average power_ | evel Pl 2218.

row 2B 0omkregingls teprampuysel 4808 sipebyrd Y HilgraresAagthty Gmplary
j.nt i at | i 3 hi C
cet 1315 ot B8 s Pl 2oL OPRRGARe RPN lrblipn o

detern@Rd the'tBRERHEA CoSRdUrhtein iaandidedtifddoredl, s.gl$i tegma ofiivpich sectors use
power |evel for non-beacon signals which are
whichtpoaies af Whaidoser loyelsage power |evel P3 2222. In the
exenpl ary enbodi nent of Figure 22, there is a 6dB
delta 2224 between power |evel Pl 2218 and power | evel
PRiga2205 issd drhlvaigl of antekemplaissyateRu B Gk it accBRREChwithlempresent
. power |evel P2 2220 and power .|evel P3 22?@. Fiegur 23
inventien, #insipting thakthe sremplaghbas ¥ PLT 3¢ GRECISHST 3 1 WS’ﬁﬁo g2

: | R SRIERENHAL dcp8Y29022D 5012506, 2508, 2510)
bm*héggggﬁé%t%gm6§ﬁ@§&gbgﬁuate égployneﬁt %evef cell type
each doRtegFomEirigatn an exemplary base station (2512, 2514, 2516, 2518, 2520), respectively.
In exemplary system 2500 each base station (2512, 2514, 2516, 2518, 2520) is coupled via

network link (2526, 2528, 2530, 2532, 2534), respectively, to network node 2522, e.g., a router.

Network node 2522 couples the network node to the Internet and/or to other network nodes, e.g.,
other base station, AAA server, home agent nodes, etc. Network links (2526, 2528, 2530, 2532,
2534) may be, e.g., fiber optic cables. System 2500 also includes a plurality of WTs. Wireless
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in an exenplary system such as the one in Figure 13.

Broadcast signals from base station transmtters may
woeorsgogitved by t heWr and processed, e.g., a reCeivsem4/034988

depl oynent cell type val ue obtained and conpared to

the table to | ook up and-3get erm ne the correspondi ng

cell and/or sector information. First row 2302

r B &Bid { the s{temtana @ktdBlsh wireless
wﬂmndy% qﬁﬁéﬁgb?ﬁ%igq@ﬁglﬂ%ﬂﬁlIevelgﬂmu t;ge V;Pue and
links with eheslsase stion kector atiacintithppintsaisingrthesyslablesgrriers.

information. In this exanple there are five distinct
types of cells corresponding to the five type of cells

E%HB '(@596 999@ 2%64) H1BstRkd @arRAPQ AR £, andlédrfier &)is (dotted lines,
ers types are possi ble. Second row 2304
dot/dashdmesg&pd ddsheddmes()erqqu:ﬂye]gelm eagly g@tqrmélortcﬁﬂ,r@agq)wf a carrier is

1ndlcatﬁfgk)$g)§3)r6é§§§gﬁ %fd Syhd fgl’ll%} 211(:1-3 ﬁ% &]éﬁge %t[‘e(}lg[l{g {l(ﬂﬁétg& Q the distance

of the 1718, C%dl@ssm%etvas@mml ary cell 1308 type; sixth
r ow 5312 corresponds to exenplary cell 1310 type. Each
row of the stored table 2300 providing the WI with

i f
ﬁgnﬁ% ggi \Hglﬁplcpmg)gtsgsrtﬁ} Q&n&g%&{ @ﬁgﬁﬂeg 8hAGAR IZMQUﬂRfsﬂrﬁBs an
exempﬁlg)?hl@ﬂﬁ)dldﬁ @pfatifd amioWss &&mmtahte gmmeblld m@l t0 sefdicybetween carriers

d f | 500,
AL T N T ———
level r%}gt?%bllpg b%@e’éﬁ Qﬁ‘%a %eccﬁto%éé?&‘s Sk a‘iﬁéiﬁ&ﬁsﬁﬂrtmﬁla&ly well suited

haul network. The exenplary
to appﬁdaﬁbmﬁ&e@nulﬁpﬂewﬁ&mm mSec(mmn R 5etor ereig@gixed known

power 'Eéétg&lsﬁ%g g gc %2}{9%%?8 9@3&1 rplésg%léﬁ{)ﬂ){ Qgﬁgr uﬁ%a 25 R different
camerg é@gg %f%ét%%gﬁ%%agssﬁoa cﬁﬁﬁﬂlnﬁaﬁ%oﬁﬁr@ﬁ th6dulé 2r5t113 W23dehory, when

I's coupled via network |ink (2526
execute® B a p2acetsor 2&Bdjedan 8w) Wi e@p @glnsie\aeWQ“ toppgrfaen fg Kensdlustrated in

rie 26 st S DB ORISR e

d&5ineS SR rdiinss Sldtdeti to Adliveeahd @iocekosipnals. e.g., OFDM
begins i s oy k| 1 Gks. (2526, 2558 2830

s1gnals’2 53316})25@4) thmé?YTbecene:s @.signpi m@ffr%mep@/ bagyg that w@gﬁnélmtted by a

so incl L ur articul
netwoéqq,t@p@glg{l é}omt ila ase S %101’1 %ﬁ Stsgcdgrf tg%% itter Cl\/ﬁsesporlrlgi/ng r‘#g \2/1 é) icular
carrietl ﬂ(ﬁ%ﬂ&p Uthd dignad H&Iy%ﬁlr@fpﬂm&sd aly. | sdingle mmﬂssymhoksansrmssmn time
W t

He base station sector att chne {s points §3|%9 different
periodtin raascinviSh 6 p@aahqy@mlgnalégwa@a? ['opg §orspppdips i0a differen

frequcpa%ﬁlct 6}%15 ﬁélgf?eréﬁ fl%oqﬁ?éd'neﬁﬂ' A@d S gecpzﬁfo% eihl%ﬁ’})oﬂér

nes ashed |ines
narrow B &nial @lgy, a Bd&c@r&ﬁ@naﬂ,ae tpemochm:lllyctransﬂilﬂtqd ingbeydowlink for each

carrier is 1ndicated by the presen e of at
carriet fregueney using a kpeyappPyer §vslargehmay Pﬁ‘éﬁ S@&}ee%Pﬁv ‘{lﬁ%re“t carriers
A t dUsient§ R Bakd ald@S@ansmits cell
used lgfﬁgFﬁ gsecg &Egdéﬁggmﬁ%aﬁo%oén%% sea the combination of
and/ofdeQtor e@eaﬂﬁ1ﬁﬁtﬂm‘2w&chlcbh bie isealtbysa wireless terminal to determine the cell

configuration and/or carrier frequencies available.

Operation proceeds from signal receive step 2404 to step 2406 wherein a time to
frequency signal conversion operation is performed using, e.g., an FFT or DFT. This produces a
plurality of signal components corresponding to different frequencies, e.g., one signal

component per tone used in the system within the frequency band corresponding to the received
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exenpl ary nethod of operating a wireless termnal,
e.g., nobile node, to select between carriers based on
wa 20ice9aed beacon signal and i nformati on abouPCkmuS2N4/034988

downl i nk power transm ssion |evel relationships
between carriers in a cel$7-or sector. Such a nmethod is
particularly well suited to applications where

signal. nﬁééﬂat%r?pl{) ddls B, QE%&'@@Q) stdp ﬁliO@%ﬂer@ﬁn SR AE oﬁﬂl@ per signal
't |xe no ower ationship, e.g.

compopewies.g opérdene, shmhlvamengyt llsenr:tdﬁa AGisi nasy md(pmm@ry ased amrahty of

lmowntcpglgmgl: I{%%@gﬂlg?ri@aﬁ%ae{:%}ﬁ{l%ﬁ%nqphfl?cﬂ@ Iﬁ%}%ﬂ% & al lstoflé] whose energy

UhediPde o AP CRESRYE sighll dedfdnedt, 6.6 Wtonﬂ%f!/grﬁaeﬁaigy is
is bemgé\%% 3 1erf%lflm the st'eps | [ ug@?’at ed ?onl g. 24. The

companlth cadhxzal@@d &t step 241 (htoglesmineGP therpompoaentpafresRoNds to a beacon

| d,
signal, §rpt feichE egh o a RIS En e 15 2R R RRL AEH b fower evel o
user dfth Q=P§St§x§ kiRa s veice, the 6¥dabh Sﬂggﬁlaﬂoﬁqpohélntﬁt epy2d4 ddentifheThe

receives a signal in a frequency band that was
thleshmldaunﬁthq aewabfymas heaxerage RertiaRTFREFEY leBeltsed fo cpippupicate non-
beacorb%{%{\a[lgﬁ]l tge system. g[‘r:co pe%%fgﬁ gvmcflxlﬁﬁ)r nct 9&5&?%@&&90@ e, for user
data ariPér RBRANSEstoD coftrg. 1nfoamsmcngﬂrzmsﬁiﬁmzl wynghiodn-beagns migeals oeperation
time period and may include a I_ur?l ity of S|EchF1)aI ;
proceads o5t SiemeAls (1D X/aAdecrs e BRAl RemPEIcRt & Jpgssase o recover
the 1nff81[n§§ﬁ6% Wcﬁ@d 5‘19 ﬁéefl\te%rt&ﬂat ’ﬁi&ﬂﬁﬁm"éﬁ%’ ﬁﬁ@ﬂfe e. @5 user data or,
I'scussed above power narrowband signal, e.g.
in som caeacedll typgmad/or sestop eypeoniﬁouaatliqn tGaihype ead/dr sestartigpe information
downl i nk for e rrier fr C S|ng a known
is furthggpEqeepsed dp Sf\mﬁgﬂ Wg N FEOYHE g‘aﬁ%p%/ "the different
carriers used in a ceII or sector. In addition, in
various enbodi nents the base station transmts cel] .
aifa/ smgnat emnpunenymletammmeda@ p@meswctw a:r@ﬁelw@d beasgn signgl in step

wireless termn rat.i
2410, G Baracls TPREEAra2 0 Shigrd Be apP RS AR In step
2414 tRE ﬁ%&@éﬁ% br 21018t G babsiEdiyeal sb@porkHd 4. 4. Pocit e ta2d i determined.
wheréin a tinme to frequency signal converS| on

Then, qrpgclaﬁfﬂlﬁq basedmarthe freeeengs ohge recegye d bgacqrpsterpl apghtn some cases
1nfom&g61pp @E%l%dﬁgé:vﬁ(gus?%f)eg ?Jl lbéa)é{)f? El 3519 NRtarrQHBR @&We%d by the beacon

eren equenC| es,

s1gnalS 'e%n al ceO AR BeRbr HHE, ahO/de a daeidr fqutIelney ﬁywﬁtﬂ’ntm bdsacnn signal
he frequency band correspondin

cortespoulsi (1BASeiGmAInCd GHEMBEI-OH SHRUEA IR EP Qi Wiston i th ool type
and/ot sgﬁj%{) ﬁri) %nf@@rﬁﬁt?o@ Qo&és{poﬂﬁhg tdjtfheﬁﬁlt%\%vd}ﬁ oftlt BF ﬁﬂtachment from which the

signal energy is made. This
beacoﬂ@ﬁgnhlﬂaedfgrlﬁomyecbwes rteigedlivusatito gcoess dtmvlme]é raed/gy sector

measur enent  techpi ques beij n% ﬁ%" ied.to.t atg (H 1
inforneatignand torErieHsdBIOTEARSHON the WRTADL GREHET ML IS FEQF Ao be
correséogtﬁrgl%l F&fre@@irveé &gzﬂh sﬁ;‘ﬁgp qh& E {22484 thforrRf{on cﬁﬁtﬁe rélh@dower levels

thres In step 2410 to
at whidB kighafis m&z Ur:instﬂmecbmrmﬁﬂemmt CUUEISs ﬁmm;tl;l fraam avhiehnibe peacon signal

was g0 1 PRLSUIEE I RAAH R DREPaH ay B ppled 6 s 21810

In step 2412 which can be performed in parallel with step 2414, a link quality estimate is
generated based on the energy of the received beacon signal component. (For example, Qual link
carrier 1 = energy of beacon signal component corresponding to carrier 1.) The link quality

estimate may be a simple measure of the energy that was received in the beacon tone, e.g., in
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user data, e.g., text, video or voice, the beacon
signal conponent is easy to identify. The threshold
woayoshieomeveral tinmes the average per tone enePgy/uSeoel34988
used to communi cate nonbeacon signals in the system
I f conponents which do notg-exceed the threshold, e.g.,
for user data and/or other types of control
L gn RERR | | k qualit
some e BRI, R1: SE SIRTephGtell T Aty RORuRRAGA YD 03, Th nk qualiy
est1mateemmeye<g sicgmatd ecarppmao, is sum]hcd e stepl 2‘&1;8 whems\ieis us¢rbin

i nformati on communi ei ved tone. The
Combllilafﬁlpar"\‘r\r‘gl‘ihéﬂf‘ fREpaton, O%galﬁe e pd%? in some cases,

cell type and/or sector type |nfornat|on Cell type
and/ or sector type information is further processed in
dheep24id 8, Iiequatibeesiiaraées arpgencegiedine pne pr mprespifgpgarriers which

d d
o e GSEREREER 5 ST oSBT P AR B LAES i

received zﬁﬂsde;c’ébﬂéi HRAbr2ddial Whinpbned@orifidatedr The extinatss for the other carriers
parallel. In step 2414 the frequency of the received

are gertpsatednsisg gtwd{nopy@mf@é fﬁlatuglslglp beppasReAE §ignalsdn the sector or cell.
For exgxppféh g]hpg 88?1{% ggtbmétg R 3?1 %%ﬁ%e nd A€l FFERY SR Yuality

eacon sign OMe cases
estimatd UoRFcRBdrday ROkt s Uyuﬁhlylpmaguhe ceshrha!ta(hyrths ragllma:ifshe second

i nformati on con d by th
carrierger leyfsbto e SR pReveHIRID I 6. Dal A agi S Ol ink carrier

fhg a third
1 t1me¥\ﬁ% e PEPt Sin ?‘g?&}%{ﬁﬁj t}’t:fg[r é?gg‘%g{i% ca-ﬁh% ésgtﬁalagﬂ[@dﬁ% g a thir

downlidk&:aﬁﬁdrlmatwqmegeaamedrfrm thedmowpnpmowan felathertshiprand link quality estimate

o R B PR e AP 5P i
camelji t3 ftl’rlssﬁgt Eﬁn@@@:? Q& Afrfkcbas®drl3 200N ca#8&t Ofimes (P3/P1) ).

ormation and’to retrieve i nformati on on the
avail able carriers in the sector and/ or cel

rresponding, to a re ed beacon signal
SODA Y Bitcats Hrb et RELY BR DROE Re R Rizsah Bo §e6B22, n step
2422 tﬁé gafﬂrae@hﬁk hﬁﬁn? BitirhRek(9Nrél bibfed Aottg walk bmresfrequdnbg and/or cell
fromwhiich the beacon signal was received i s al

and septer mfelmeajlonmed tocindicetedle neiWerkheitachmentspoirtdp Which the indrvidual

R oSt 50 3508 52 Ry BRELOTB s where

energPB438d &hR Quﬂ%‘v @ﬁhrﬁéitei &tﬁr@p@{cﬂlyg of diffaent eetwdileattdsbmentpoints and/or
si gnal n£onent gFor exanp Qual link carrier a
carrierg ey epmpsrediodderily thyrhest le@fmfap@ﬁteorb@rm BESEFA A §iepF428 where a

camerﬁ%%lic%e rgtv&?ﬁc taﬁgcﬁlnllén? gOﬂF ﬁsl defe¥tel DabdBirtth 8RNk Qtﬁ%lﬁy%btﬁﬁﬁht%s generated

e’ ener was received In beacon
from dreMt2 mdte Geceivied deadnaignali] ergn the lirtk whlch hes thalhighest quality value is

gener at ed in ener gy est I on ste
selectegly aﬂ>pqr§tl@stﬂ1plwa¥%e@f§|ta étepé?« ) Whis, 8 é%’élﬂ‘zy’%? ‘uﬂ tﬁ% network
retWS&httabhment point is different
attam@%m% (%Ogl%sl\g/\n&dﬁ{%qﬁe [ %e?%\r‘\%gth?{olg Ehgl bt FEII ned far orrrﬁ:% tpg |lon ts differen

from tBé dde bding ake&lmnﬂévhﬁpud handoffuaitértajare satisfrad.&sg. athe new link quality

enerated f ? e or nor.e .ot her %arriers whi ch
exceeds the current link qua ty by a particular amoun

If 2 handoff to a new network attachment point is initiated in step 2430, the receiver will
adjust its transmission power level as a function of the power difference between the currently
used downlink carrier signal and the power level of carrier signal used by the new network

attachment point. This may involve adjusting a received target power level used by the mobile
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can be used to establish a comuni cati ons connecti on
in the sector or cell fromwhich the received and
wdebwsaned’ beacon signal conponent origi nat ed. PO®/US2004/034988
estimates for the other carriers are generated using
t he known power relationskyp between carrier signals
in the sector or cell. For exanple, a link quality
t0 com@ﬁ 'tﬂ@kﬁﬁléfﬁlﬁsi@n ?&Q&QQ bE A5dd. BFfhuS R sBEh SBBEdiR{RE, el will
Ink quality estimte corresponding to a first carrier
changebiys uplinki qoivier heyet foaeBent ithestxpediychage indhé dovodlinkpovess doigl e.g., the
carri.er .power, level to the first carrier power |evel
change 1gsyjting &%51 Svgifchineyie anew nekpok aitaérg‘antlgomg. carrier 1
times (P2/P1) ) . Simlarly, alink quality for a link
whi ch can be established using a third downlink
darstapsl43fayo bandgéfie itiated Hrthasaldstedasiipr gadwerresponding network
rel atignshi p. and Link gual ity esti f o o
atachu St it 5 ey op i g e bl PR R drif e fedorfgrteia are
not satR¥iellN©pRRIBH préi¢eds fBdm sk 2B tdlsteR2404viakcontideeing nodd B 2432.
carrier (e.g., Qual link carrier 3 ;é?link carrier 1
Thus, the eealuptigy @%t)le jink qualisy and the regeptier aEintoramation g llbg pgriormed on an
OnOiviba%mconnecting node A 2420 to step 2422, In step 2422
SO §Enerated link quality estinmates(s) are stored
along with carrier frequency and/or cell and sector
information used to indicate t$§wa$tmor att achnent

pmReraus VRt ORdhs sy deReabed mekiogaand fRPAELYT figpogsible. Some
r i i 1
cxoms S5 FEREDL sy (LR S 2B ABEL i QT8
provide exsraples ntihong vhnouti diémersnandiet shepsicanbe aombinet ipa¢asrdance with the
) and/or carriers are conpared to identify the best
mventiqink, (peration then proceeds to step 2428 where a
carrier and/or network attachnent point is selected

based on the link quality estimates generated from one
ol afirseexeraginyeuntivdinent idenjifieddy the gumerahsystera k1 \intlip example ,

s i BFsbUBRE Do SR, BB lEe b BBSLE R Bt REGAR ctaing o
first mutt-bdBdL11tafd ahecdrRtmitilseatbt @il 8BIM mPi-g¥ctor cell including a plurality
corresponding to the selected link if the network

of sectats, aaif diesttand spermdinsultiiseeter eabls beingrabypisalbhediprenherllgswherein said

. and various handoff criteri {sfied. :
s o 5 4T R AT 5 TRy e o
plurali@bt digfelchi seidy B said firsd clgRdatf caterdrey@endyetieiny ksed in a first sector

~attachnent point is initiated in step 2430 Hgg )
of said esepalbandip sacop@iparser heirg wsed AR ABecomd fegenlsajdekjist mylti-seotor cell,

. f.unct i on ;of KA NCTE . ' {-sector cell
v 0 o AT S AR A VR U Mo st
include@s kéodnd Dagradtionsbat Usys dahkfinemderond karstt frequercies in a first sector

~point. This may involve adjusti n% arec iv.eg] tdar%et o
of saighzpgepd n%pec@@ré{gllbﬁxpmla%wsre@@ ez ipglude a Communications

tink behAE 03 8- Bl QW¥Bhd blscMFartthe daidUdkiSmuiBatihs fink being a link

enbodi nents, the nobile w change its uplink power
implementetl utiag mefehstatne bfie fibrpentic cableragd aimetalabltovinleikeriaplary system (1)
the ph?rglivgrqflg&\{lﬁgpgéj; gélgtfillglgq{cﬁgﬁ ?r%ﬁ.g{e?ﬁstﬂlrh In?lgti-fsgc ot Sc\é\fl,ts%{(]f ¥ d multi-
sector cell including a base station which uses at least said first and second carrier frequencies in
each of the sectors of said third cell which results an exemplary embodiment (s). In the
exemplary embodiment (3) the base station of said third multi-sector cell further uses a third
carrier frequency in each of said sectors of said third multi-sector cell; and wherein a first

frequency band is associated with said first carrier frequency, a second frequency band is
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In step 2430, no handoff is initiated if the selected
carrier and correspondi ng network attachnent point is
woheossiase7as that currently being used by the WWT@IS2001/034988
the handoff criteria are not satisfied. Operation
proceeds fromstep 2430 t40-step 2404 via connecti ng
node B 2432. Thus, the evaluation of the link quality
assocuﬁ‘&fjwitﬂ @mﬁ%@ﬁglg c%fhéi?ff Hé&'&'ﬁﬁ& h @RirdMrbduddty Pefd RIRRAiA6H with the

an ongoi ng rous variations on the above
third carescfredpedcyEbh b, samhdaqmpiahlad frequeney pandsitising n@oereerlapping

frequewe%d %&gﬁg g)r{%% dt?% qg%%t Ibaser sg%t?es&é s)a(lgdetﬂ rd multl sector
cell caﬁhs@@ﬂdn‘dﬂfahﬁ%ﬁre%h&f@ﬂh%a@m/s@fd sstiopsofaan thﬁd@ﬁmmseadr cell; and a
in accordance with the invention. In_a first exenplar

first fresioneti bandtcan densiociatad wigh enfbinplydes sid Siss canmer frpayescy, a'second
freque%czl}fhlbalnl S I%rﬁn.Be Hssoc a%edC{J}/fﬁf Gla #&ua?sfs%%?lg(?ﬁégggffréq&hw and a third
frequeh(fﬂbdmdlcﬁﬂ ba aisiobﬁttedmdﬂt}i hncslﬁclﬁldes the khirdaeearier &pendy, the first, second

|ti-sector cell each nulti-sector _c cl udi
and thlgqi trpamqnpy bémd%t@mﬁ%w@&@aplflg figgueny b §%%So?fjdﬂe satne size and

\ AMRLE R drihsAfi
mdud%e rﬂehll%ﬁg aid i sfy s%gl{:étzgf) lgect %(‘rf céé%hls | in%l(‘:ltgﬁtall)gs ngé ﬁlgg%nd second
frequeidyabdnds btingtsepsaed by an mgb@r cadtiple of fhegqueespeypingrwidsn the first and

of apluralit of dlf ent s,
soondZlincPu ks Sod) o el Sob TGSt cBBhrkhL 8 ppgmbocimen
(5) the‘clﬁfég&r mfiphAbdnd tdn%ts?&%é cAM 18sIRAPTE BokleSferfBA W embodiment
used 1 n a secon sec said first nulti-sector
(3) thedetelger hbkipfe ofshe tomel spaugid 1c said fieyt and eemed éreguensibagds being

different;. wher ei.n said secon
separeieadD e s GU N RSB Pet PLRORHat Lgbl 857 HRF iBGyency band. In
some R oSESFUMbFRNEA]D) Safi € HUPBE MARIpl&YisD, fsduﬂﬁrsﬁ sebad aﬁlf third
sal d second nulti-sector cell. Exerrpl ary system %
frequenaybm bhisg congune frequenesnbandsatin 6pme ofliek VBrEiaRs o eahpdiment (3)
nd secaond base st at | [
each of F?Hatﬁt'i% Frgond aneh gy ?Gélﬁg‘%ﬁ @aglﬁﬁgg\%gad% %I eastvg}g%ﬂé%o M1z or less
and whdrBiarthO®idl Gas@kideh adtpd b isaild Tisdldeis dtmasx 6MyiHar Yne such
system (1) the plurali t%/ of nmulti-sector cells further
embodimant widl hedefearedtip pglembedimese@-or cel |, said third
mul tisector cell including a base st atl on whi ch uses
at least said first and second carrier frequencies in
eﬂﬂﬁlllcﬁth?rh)%rsi@%%dﬂembmﬂnﬁ@t @B)tdnk carrieeiid a dvtatvfraesillis gansmitted at
n exe d
s ity eSO B 3 S 4 S58P1 BRa such nbodiment il

be reféﬂgdttb a8 @&%85111%% Ll(fg]yiﬂ BRI veS68 oiaeﬂli%cﬁfﬁeﬁ@d’l0?~I @hch carrier in a sector

I'n eac sal d sectors of said
of a celLik tnans&m*ed mt g differerst @dwmhlevdlfmm afiy pehier ca:reqlufemymtb%m a sector.

NINEE T e e
(11) 2$RE4 'a%ra%%ﬁ&b’&"lﬁﬁfe@ﬂ& i@ ntdMthided B&%Sﬁ‘ 6¥riBA§EnAlS transmitted within a

associ at h the third carrier frequency, the
sectorf iSush an smbodlrheahv!/llt be referfaddqae popodiment (18 Fyone version of

embocﬂgi%nto 8/1% th pa%era%e power difference is at least 3 dB. In another version of

embodiment (12) different power levels are used for the same carrier frequency in adjacent
sectors of a cell that transmits multiple carrier frequencies in each sector such that no two sectors

within a cell use the same power level for the same carrier frequency.
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frequency bands. Also in exenplary enbodi nent (3) the
base station of said third nulti-sector cell can use a
wohbesdogarri er frequency in each of said sect oPeTMK2004/034988
said third nulti-sector cell; and a first frequency
band can be associ ated wi4ih and includes said first
carrier frequency, a second frequency band can be
?1?88& L aLisd o%lglﬁoéﬁ nt @L@H&P@asé afors BAIMs BRAAd B controlling each
requency, and a thir requency band can be
sector teaBoiftate denvdi¢allyrichnsmit| arceswhhed sighaldt e aigh pawer level on each

. frequency,..the first, second and third fre .
carrier st AOMIL e PGS un oy Bb e et ER PRGN PARE s, suia
narrowﬁé’&ea dé.igﬁ:ch HeiREnSa E’ilgHzﬁlngfa‘inEﬂ)jt&ﬁ avBt 4§ InBIwitlSieae peweOesg at least 20

u

o transmt synbols, the first and second _ _
times the sguesR@pWeatus thesmigsion pawar wdaply camier- nbechen wphadipger will be

f the taone ing wwthin the first and second
fefeffe‘?F%?ﬁFé%g‘HB%‘ﬁgig)' Such an enbodi ment will be | abel ed

enbodi nent (5). In enbodinent (5) the integer nultiple

of the tone spacing can be less than 10. In sonme .

o SeiNo Nersisms @ P t (13) therhigh Pﬂ%@fé}affﬁmb@?% pigngis ¢ hgacon
: Qne spaci ng_ | - sal &1 LSt qJUERSM itt
Slgnal’ﬁ?ﬁ?ﬁ?g Sg%'ialﬁsg(%gj S%aog’lg{négb %i/&%rﬁg S pagsl' ‘ﬁg‘%@g?‘&%’éﬁ a si né?néml .
being tPAlshitedd APfAeRAhinedkaswhpowat Bvélsr Stict areeubodimnebawdl be referred

R T N R
transmfadF: tpaqfs&?ttegﬁ% g%éfp%)? PURNEY al2BFRrs WihBC Rk NSlich an

ver sions o each of said first, second,

embodaféhttwillng réfesad enasyerhzndiimentg¥®). a bandwi dth which is 2
MHz or |ess and wherein the total bandw dth occupi ed

by said 3 bands is at nbst 6 MHz. One such enbodi nent

Wh!sonfR&efs rﬁrdr]:"rgglbbgin?e?lt qeli ARRt-sdcr-cell in Sdid kbm@tungsations
e

Versions o odi nment ) one carrier in a sector,_ of
systemginclaldes theeetseetnssiilt sewe yerswong of c@b@@mepb@é eaghesasrierifegypency has a

anot her. carrier transmtted in a [
bandw o oaese L oboePErertE ey Py AR e i uges a ot
bandwidf of %p?r;lgﬂﬁla‘%gl?/ lS'mHE“ BBEH arf d@inplagembodinidnt will beaeferred to as
a ce

sector o is transmtted at a different power .
embodimeed (19). dmoanyersidneaf cohorinemt (FQ78eh earaer freAugneepasgybandwidth of

Su n _enbodi.neqt. . wl|. red to as enbodi nent

less thfrigﬁ/.ﬂq‘fﬁss%ﬁged%&sﬁhgﬁgjn 5 %g{ir]‘g%lg”rrent (11) a fixed
average power difference is maintai ned between carrier
signals transmtted wthin a sector. Suych an. . .
oltRsttionEHiONg aHlenHedinedns o BAch GRSt Sh B dIReH) i§ graysmifthd using

one. versi f odi nent (12) the average power
apPIo}fate gﬁée F%OggﬂFeast 3 dB. In another version of

enbodi nent (12) different power |evels are used for
the sane carrier frequency in adj.acent sectors. of .
B Yo eRrS PR RIS . DIk & Ffe‘ifa”fsffléﬁ_ fsfigClssfscctor o said
seconc? gé:lpwﬁl%ﬁtugés e 1&£F5¥§&rﬁ¥ﬁr§ﬁ6ﬁ&5ﬁréﬁshﬂﬂs Raid affidr fié8Bencies at
e sane power [eve or the sane carrier frequency.In

differaam ower leveln @fcesntiveinbedime(dis refaed teeaseenshodient (21). In some

i ncl udes,_ neans_for_ control i each
versions of embodiment (31) said power level dﬁgerence 1s at least 3 dB.

In some versions of embodiment (17) the base station in each cell includes at least one
sector transmitter for each sector of the cell, each sector transmitter transmitting OFDM signals
into the sector to which the sector transmitter corresponds using one or more carrier frequencies

used in the sector into which the transmitter transmits the OFDM signals.
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sector transmtter to periodically transmt a

narr owband signal at a high power |evel on each
woanesiesdiased for downlink signals in the sect BCTiUSR@®4/034988

whi ch the sector transmitter transmts, said

narrowband signal includigg a signal transmtted over

a tone with tone power being at |east 20 tines the

average power tone transm ssion power in each carrier.

Such an enbodiment will be referred to as enbodi nent

(4 5pme varssmyef vmbsdiorat () teendysennimther ibgludeha simiglyh;ector cell

ocst g LRI B 1% st BF BT Db e e3R8 ool imctuing
fourth bAsBREMoh WAHCHPY c@u@@@ tPdaid FiANERA §dcBhd baeehtiohd AgdrivhicBdises a
at predeterm ned known power |evels. Such an

single earhieufiremencyvol transmitrségnals; sadd singlescarinsdeidnensy heing) said frst

e 1 8 STRRIHERT AR g st

locatedsﬁﬁﬁ:eﬁpﬂﬁéaslt eNebf afd firdh, kedvat ah@ fisrd\édlib] the fowretcdedrincluding a fourth
Such an enmbodiment will be referred to as enbodi nent

base st@tlcrl) wh10h is epnwlafdp spigifisiondspennd; hrshistagians aageyhich uses a single
S

e 3361 b lenh 200 QTSNS Ya R comr
ﬁaywﬁdﬁbdﬁ@@m@ﬂhnm@qwﬁmgquency has a bandw dth of at Ieast

1MHz associated with the carrier frequency; and each

cell uses a total bandw dth of approxinmately 5 Miz.

S r I

SHECHETRIRTR S0R0 Rt b R S ey
descnlﬁ:dc’ﬁme axemplary erabpdiment wlﬂléaeﬂefmmdm d$ embédinens2 7. nEmbodiment 27

T e T R
transm‘ft@ I11Lto 'fﬁstt {R08dhAd @ dY4sdthd RBRAPXsRIIEh%i R Aerent carrier

“Th some versions of embodi ment (1 each
frequemar bemg useciby rid fiest base station to inansmis énte 6achodf sgis first, second and

second cel | I f
i RS s B e e B BBl second g
third sé’dt&fs Ele8PctiRONLlo AVl t$nfofgeons U tistThadntrnd thisd camer frequencies
referred to as embodi ment (21) In sone versions

being éiffereaiit;ramdta seeand @Q.l@ca@ﬂ,@h aqegl\,sgpd drst edh éﬁgéet;(gldé:lell 1nclud1ng a
seconcnggg s@.ﬁg{l gsncr?%ogg I%(\)/ 1‘?#194? %a?ef séﬁ[H?P ﬁ‘]e@%&g d((fl:ﬁ)lnélﬁﬁng fourth and

I 'Nc Iea one sect

fifth, anf DG bACtEE, il see@ribasestation 0fing te foel darriededyusenttming in each of
transmtter transmtting OFDM signals into the sec
said Foues it AAnESExE SR0LGSF- TySES TPTEP o STbEdR T aé%ﬁ%ﬁlébase station

transnﬁ)v\ﬁg @r ﬁh éﬁ]{g:thg Firek F?—ﬁgle{f&g nfﬁle&ch 3t %%qoﬁﬁﬁ tfﬁ’fh érﬁf s(i’xth sectors

ansm EDM signal s.
using &ofEeny evaagm;sown‘r lesmtsadleaﬂmf s(aﬁj sectoes. syistheam a‘ml:rotd[tmcnt will be

i ncl udes a t I
enieipt ok pector coll Locatod SR A
stationst'rﬂghﬁts%‘g‘htaﬁ usfg'al sebdid ééﬁ'lé}%éﬂluency which is different from said first

carrier frequency in each of the fourth, fifth and sixth sectors using different average power

levels in each of said sectors for signals transmitted using said second carrier frequency. Once
such embodiment will be referred to as embodiment (29). In some versions of embodiment (29),
known as embodiment (30), the second base station transmits signals using a third carrier
frequency which is different from said first and second carrier frequencies in each of the fourth,
fifth and sixth sectors using different average power levels in each of said sectors for signals

transmitted using said third carrier frequency. In one version of embodiment (30) which will be
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fourth base station which is coupled to said first and

second base stations and which uses a single carrier
wobnregueyay to transmt signals, said single caPCTRIS2004/034988

frequency being said first frequency. In other

ver si ons of enbodi nent (3%3the systemincludes a

fourth nmulti sector cell |ocated adjacent at |east one
referrefto %@bﬁbf)dhhfcht (ﬁ?ﬁ@ﬁ‘ﬁ R Heddyivafd ?seisls&latﬁ(ll‘ @vﬂﬁl%ﬁtﬁblﬁ@s'smd first
including a four base 'stafion which is coupled t

carrieradquendyh, stsecomd fengoony tand & astetiatoh withrgd vl su‘»gld§e@pnd carrier

frequeg% %8& g@ﬁ ﬁgcrlqefg{]? ik 1% %Fsoc gﬁ{dg{/ﬁl? Flltb(} %C%QF% ﬁlgirtﬂir(? ga%‘ﬂer frequency,
the firdt! RA6ENEN tlnﬁarfﬂaqaem HahdsSteihd £6H6VEYap Rﬂg(ﬁéapency bands of the same

embodi ment of a systeminpl enenting the present
size. jnvention will now be described. This exenplary
enmbodi nent will be referred to as enbodi ment 27.

Enbodi nent 27 is directed to a comruni cation system
| mcdt Uhisn@neaveirsios bf eabddiineat (Bd) refereeditbras embadienesit €32) each of the

which transmts into first, second and third sector )
first, seqondand third Sequeery bandsds sdpast biMHamdeputmot mgrs a2 M wide

[
i G EUIFNoDS1 ABRURRE il 18886, Bk fouoncy
in eacls efthe fsyrtla fifil, atd siathssectorsdisargdditfetent pmm‘dcveﬂsm each of said sectors.
frequency being used said first, second and third
sectors, respectively, to transmt information, the
fi Inr ocﬂe Ve§§&98ﬂerﬁ5%1ﬁ1@htr @sf &héwEhs EhBOMAREL 63) ﬁ%‘ s8€ond cell transmits
different; and a second cell |ocated adjacent said
the thifd cm‘nelcfedaql;gensmmbasb obaideaseiwo oiibe deliriy fifths sebsigthisgeters using

. 0 c ed.to ald first tat] .
ditfersh BoWEEIg S Eufh ShERHaTHYSt P e pPRRRod R By g difference
in the pEWEQETels BRI>P2SPS O (HRARRe BlffdrbMpowet ¥elshiBed td Bdnsmit different

carrier frequency being in each of said fourth, fifth,
carriers gl eashyeebtos ef thesecondigeB dthe yarpe fespite dfff@wcfamﬁéﬁbm{lgaasomated
econd, base transmts signals using the
with dftjigff‘rg'?tpé)gl F CVFFS ngé er?ggf}rl n each of the fourth, fifth
and sixth sectors using different average pomer Ievels

in each of said sectors. Such an enbodi nent w
r Stlb ppethen exepplajBEYPAENL, efgyred ihasegpkodiment (36) is d1rected toa

[ [
syster {RRIEDAL: By FERAE, AR et HEhdhidt FRERRL D RRRrs, said pluraity
of cellfs irfuing ¥ findticeh, 4 second éedl; emt a fhiretavidch alreqihymaalﬂy adjacent to one
freguency _in ea f. the fourth, th and sixth
anothegewhered 4,815k get&% F?lg%lé ritid phrpliyof ﬁ@ik?e'ﬂseﬁ é ’é?témﬁlﬂ’eé gEperier
frequeﬁfneg‘ fH SheRRELBE, %P(fl QheDn8R&! o cLiidRsAd ﬂlﬁfﬁhgb%f@:l@ %béi a dlfferent
ond carrier frequency. Once such ment w

numberreff eamesl pbnswmrmmbﬁfﬁamnt n@@8r being groater then sng rsgld@ells 1n the

(g 1[173’1 i enbodi ment 30), the second
secon ‘i‘sb"rg Lip e@HﬁchéeSlR"irﬁ ‘third carrier

frequency which is d| fferent fromsaid first and

second carrier frequencies in each of the fourth,

f Iif arfe emslos bis fstene cmbedimest (36) wifdrfesk teras embordimgt [Bksach sector of

acell w?uc% t1ran|31%1t(se fhe m1(1)1t1pfeaca9nes'fse \%tﬁ{nsthg edu lslénq a{f?erent power levels.

In one such embodiment, each cell includes three sectors and where said different number is

three.
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transmtted using said third carrier frequency. In one

versi on of enbodi nent (30) which will bereferred to as
wenhsdioysnt (31) a first frequency band i s assecralSem4/034988

with and includes said first carrier frequency, a

second frequency band is -agsociated with and incl udes

sai d second carrier frequency, and a third frequency

Bfribbe ad bt (385, the

D S R ol OnDAIER AL 081

systenbigian@FoM-coneniEppiony systen avd wetsiidd @tﬂmbﬁeof%rr@rs used by cells

st e SH S SR By LR Rl o0

second and third frequency bands is at |east 1MHz w de
but not nore than 2 MHz wide. In at | east one version

ol @nebistiiorepfieniizrlimenid 38 6 it wé Pf cellsdh s phuraliy of cells uses a

. ,.second. carrier fre quen ,
ird 2L PR RSB FrE Y B e v e
embodnef@ik defeRed & £.enlbddanient (40)s [0 Bn@éuch rehrddidiTeetit a ﬁﬁ));t, 3 d1fferent

known as enbodi nent (34) the second cell transmts the

carriet figquanciey #1P 8ped indBUBHESLi n each of at |east two of the
fourth, fifth, and sixth sectors using different power
level s in each of said sectors. In one version of
eTroaili aetter éﬁéﬁplﬁjye:odhﬁmr&czﬁmsymmntehﬂaqdhmatt tefarsddgo as
éPl>P2>P3 ) of the three different powe evel s .Us h cell
embodiEicRt & S PXCHIPIATE FRBRARDR SIS IHERS & BLIENLY S OF f each ce
dga;gctﬂ t I fsthedht 58NS of BlrEd 8iffrent
inclu %ggg(ée%}& g%%le}éﬁ %‘éﬁ%&sfg f&éf%ent gS[ovver I evgl s in leaf:eﬁl carier
frequﬁlexek o trarfSiniid di greahs) theeset thm@I chffyreemmrrfeewenmeef le,ipluéulg a first
as enbodl nt C st em
carriey Reqtngs aegrare ghoniopd & Bt itpls BT ARG fgtor n an
indivihdd 'E:é‘lll lrﬁﬁ{snﬂftm%es rﬁ[s:susn?gathg fidt Qhrdek fr}é(f]&fnc? @t di$ferent average power
Including a firs , a second cel and a third
1evels;:®ch seutdcin tlm mdpiln@@l G@ll alyo adqlsauﬁmg signalsrisingfhe Regond carrier
rst set o

frequaby pCdifle! &' eIt ABEP el PPl i ¥R bisg wansmiting

signal® ﬁﬁﬁg ?&Cthﬁ?ﬂ carfieflfroqERe P Addiseten0ivetflel powien ld@lsthuch that different
plurality of cells uses a different nunmber of carries

averagfepovm davels are wsad far ¢achrof the fivghbegons and ghiksh eutiers in gagh sector of
cel e

each 1Hﬁllv qusf e(ﬁc séarlg agerr%g é%lﬁeézeg‘\fégg&%%ﬁ)%cgﬁ Fo 4 {nﬁﬁn lf)%hﬂ@ including multiple
symbol&faakiafdsioh tisesiegivdenbodi ment (36) ref er red to as

enbodi nent (37) each sector of a cell which transmts

the multiple carriers within the cell using different

P 1985} h of a plurality of

Ll 5P S BoREs IS SRS IR U EBRTEN) et s parliy

at leaSt shitdadjecdnncdlzaisipeahp ba&ncypqu&llevMoathedursbfsectohd ang ﬁtlghqamers in

descri bed as enbodi nment emis

sectorg ORfRIAT ELP SHEC diFeqtiam, dif reth g uPrie R bR Hpef R gtfeRent sectors of a
cell f&%ﬁéﬂ nga'.hgef" 36 0nP Xlﬂ(%ueérﬁﬁbdﬁrﬁelﬁai‘e@eﬁédrté bs 8@bodigncAR @142 %Jf)iﬁt frequency

be referred to as enbodi nent
band is assocmted w1th and includes said first carrier frequency, a second frequency band is

associated with and includes said second carrier frequency, and a third frequency band is
associated with and includes the third carrier frequency, the first, second and third frequency
bands being non-overlapping frequency bands of the same size. In one version of embodiment
(44) each of said first, second and third frequency bands is at least 1 MHz wide but not more
than 2 MHz wide.
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In one version of enbodinent (39) a third set of cells
in said plurality of cells uses a third nunber of
woanesiieydif r equenci es in each sector, said thir#@Cnuskmn/034988

bei ng two. Such an enbodinent is referred to as
enbodi nent (40). In one «4fh enbodi nent at nost 3
different carrier frequencies are used in the system

| f said
o L e oK er R Bich o

frequex&yéxmdamyludwmp]mradmy Dbmlﬁ;rsﬂze spéced lands shaspscingdtetwsenghe first and

ell i Iudln sect.or eac
second oy G5 ih 76 PUiRle SE oo BuvaRy byl said s
frequerﬁfirrlfahﬁ I il 4RAULREIsRM df@nibodnastit (4D tBe ftss, setbif] Grithipl frequency
ree different carrier frequencies including a firs
bands a:ra coitiguofis faguency bandssberrpingng weised gapbriesn QWdO%PS Yof the first
d fd carr|%r frequency, each sector in an individua

an Sa%@#l“@??ﬁ?&%??ﬁng signals using the first carrier

frequency at different average power |evels, each

sector in the individual cell also transm#tt

dh @h@lag apsivagiand esbodiractd 440)iths sysfeay trecOtT i\/{]gommunications
system]daﬁlgl:c O tl% Fﬁ?g%f H@:occgﬁngél BY sﬁﬂ?ﬁstS%éEﬁ’& aﬁd"th‘irla?requency bands

Gual ng sighal's using t
1snonkﬁéﬂﬁn@ﬁﬂfher frequency at different average pomer
| evel s such that different average power |evels are
used for each of the first, second and third carriers
| R &ERe @gfﬁhet%dse@ﬁﬁndvm g Vb dHBbd 6/8h refofAbsl (AMRAREE] method
power orresponding to a tinme period including
embodifdésts. phﬁor&wxbmlplaty maﬁmdmhmdlmmtereﬁﬁemddd @s methagipanbodiment (1) the

ersi on of enbodi nent referred t
methog afireCiegdR OBFTOLPE:A (T g Sei e iR A TG B, cach cel
1ncludﬁ1§| o Past hilsh EMP1IGERIPNB ktaliSY Blcfude@lin hithdri eB] the system including
cond ané third carriers in sectors oriented in tﬁ

a pluradiayref diffeent fypes ofiells incéudingafiest tynsvelldnduding aisEicuRber of sectors

and usg{g];a];f A %&Eggr%ﬁags; gr?@ %gclclond gyyspe c%g rﬁaﬁl ars'eg nil Adﬁ&?%f sectors and

a secofd ﬁ@rhbélf TRHOREY clliddtthd SrsbfG@bérajf eébtwstH&n@diffemt frdmsthe second
said first carrier frequency, a second frequencg
numbar S>f seosars ionthegesandmuarer phedrtiefs dewgidif wspidinem by 1¥SéPumber of

uen iy
O
plurality 685dells $€5:0d Clyststsl td priodidatle Grodcyst bﬁihd@e xeforrgation, sa1d cell type

non-over | appi ng frequency bands of t me siz
informgtien being |S@&1%tﬁn? qq)lp&cﬁ%/o aetgg@ﬁe draps Eed cell type

inform: 1§1? ﬂ% Iﬁﬂﬁjb %Bf Efidr ﬁ%ﬁg% Qﬁca&ﬁe@hsé(ﬁﬁstﬁe éelMﬂ%m which the cell

nor e w de. I n one version of
type irfoiiedionBms bidalcastef erred to as embodi ment (46), each
of said frequency bands includes a plurality of
uniformy spaced tones, the spacing between the first

In onea\)rggsiﬁggptﬂgthgﬁ @ﬂ]%s&lﬁ)énpﬁ'j dsrehed ﬂﬂaseﬁiethﬂa Sﬁ%m[’ﬂﬂnt (D) @e cell type

spaci ng between tones within said first
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
first cell type identifier, the first cell type identifier corresponding to a cell including three
sectors, each sector using the same carrier frequency and a second cell type identifier, the second
cell type identifier corresponding to a cell including three sectors, each sector using a different

carrier frequency.
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frequency band. Li another version of enbodi nent (42)
the first, second and third frequency bands are
woanisiigeaas frequency bands, there bei ng no unBEEASYBP/034988
between the tones of the first and second frequency
bands. In at |east one ve#gi on of enbodi nent (46) the
systemis an OFDM conmuni cati ons system and wherein
In onetd%?slérpévﬁheﬂﬁéﬂ gﬂfbg&kheﬁf:@) Reededdo acs%&hf)dl Eﬁbodﬁ%ﬁ@@ s@dPlurality of
rd frequency bands 1S no nore than
dlffereak eaibtyac ydemtifibsdrthr [inclwndes askird eslt tyipb e@bnmflteh tlneeiﬂlerd@ﬁﬁ éype

e RIS TEL R 2TDEL FED S kTS NG e cor

frequehidibs I@hcHRE Bad thiSe Eiffetst Séilst On Q@Eﬁ@tsbﬂﬁ varsions of method

conmmuni cati ons systen1|nc udi n mﬁplurallty of cel
embodiment G the plwrelitifiviffereniastl typeaidpuifiass fstherinchidena f%ﬁ)ecell type

0

1dent1fzera{h é&llﬂtk{]géllutglsg % df’ﬁtéf?%nc:opft%%&ﬁ rlgfto tg&% lzﬁfcﬁﬁn@ﬁ% glﬁér?] %é(’:gdrrégd using a
smglefca{rﬁt f&qmcgel | including a first nunber of sectors

and using a first nunber of carriers, and a second

type cell using a second nunber of sectors and a

r

In oneJGERA WERS ofnp 38 EBdimetl () Hrch B i iy Eppedifient () the
method éedlodes, @pferztth% mee statdonsuninertipgé celdy ofithe samtetylpg to transmit the same

different fromthe first nunmber.  of c wher e
cel y DB AR AP et BRI SR 10 aethod

embocﬁfn%gﬂ Cg‘)1 He b8 tholftics @ﬁé}aﬁﬁg 2 18lstivad bio¥ s&ftloﬁﬁidc&eﬂ th cells of the
sal stemto periodically broadcast cell type
first tyipafto pamdlcnﬂy twsniutcseidl flrswcp@ tiypef identéfidro nintyaiesgch embodlment the

i ent f.or 0,de

methoﬁrlillgcﬁé S{QPEERiRg |a ep ggo %ﬁ zﬁﬁnﬁ (])%:ateﬁén rci{:}lﬁsooetI tﬁ% f,econd type to

peno&&q’l"y‘%fa%sﬁﬁ@aﬂrb%cdﬂdr@ﬁrtyﬁéfldé:lﬁfffdrerS used in the cell
fromwhich the cell type information was broadcast. In

one verS|on of nethod enbodi nment (1) referred to as

In one v&rsiloq 9€ g%ﬁ%pétﬂe?n’t g@ rafegrgii fo %sy Iglgthlo f H}ﬁ)g?ﬁﬁe%@ (é)sth@ cell type

infornS@ioh €5 » 6610typ8 idedtiBBe safl call plperiddtifier obrradpohdiagto dier &fen plurality of
different cell type identifiers, said three different

at leasg grpe dlﬁgéenit aelhtype |1@n§flpﬁc$%ﬂw’ge ditfereng gelbype idepgers mcludmg a
third ceﬂ%{]ﬁe der?lr ert ﬁﬁ? tﬁlH g‘etl é de{'l &t doﬂ%ﬁ[sdnfdi to a cell 1nclud1ﬁg three
s on 0 a Ce I nc |ng t ree ectors, eac
sector$ afd @cﬁn &l ﬁirékgdﬂfﬂ&mns edrHechéquencies inaggok of yaid rideadisfecamn dells, and the
cell type identifier, the second cel| type ide

methoééuﬂb@paﬁaﬁi%gth@ e OF paratngIeEiar H@n%rwt% CoBEY }ngéagiﬁfefem
sectorg‘ Sf’ 5oLy H].Stlfh@ Bhi g)gfa fécﬁ%a%gtusg Q'&ff{e% ; e?ﬁg@ RasnhiSsi@ Bower level for

rsron o ment efred to as t hod
each cémﬂm)ﬁrstreector(daahdshircﬂcmeuragnaly of different cell type
identifiers further includes a third cell type
identifier, the third cell type identifier

In onribR Bﬁﬁféﬂﬁﬁ enfboRink&lt () tAE hdeHoAdné NI peREIng sct@NEansmitters

using three different carrier
corresponding to sectors of a cell of the third type to periodically transmit a narrow band high

power signal into each of three different frequency bands corresponding to each of the three
different carriers used by said a cell of the third type, said narrow band high power signals being
transmitted at predetermined frequencies. Such an embodiment is referred to as method
embodiment (9). In one such embodiment each of the narrow band signals is a single tone

signal. In another version of method embodiment (9) the narrow band signal transmitted by a
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frequencies in each of said three different cells. In
at | east sone versions of nethod enbodi nent (3) the
wobhosaddlty of different cell type identifiers PATHISE04/034988

includes a fourth cell type identifier, the fourth

cell type identifier cortgmsponding to a cell including

one sector and using a single carrier frequency. In

fih ek QERAHWER Mvel Br each of the three

Seaor€£%erregéﬁg&géﬂﬁg?ﬁ%gﬁgﬁéggﬁnent (5) the method
differentroatrirtefgnalsper at i ng base stations in multiple cells of

the sane type to transmt the sane cell type

identifier. In one version of method enbodi ment (5),

Anotherr%‘;(@rﬁf)l%ﬂf {9 o meRidRathboaa IWelivecte® o & et dfaﬂ)eratmg a mobile
I ncl udes operating at |east two base stations |ocat

node. Dne exdrhlaryf methed nbsdimepp acfeged ey dsgapbad PVleﬁilé‘?Félﬁ{ 1t2 % a method
of opergﬁgg faak cgﬁgléunrl%a? ﬁgé geﬂécel 1& %gstellnre{xrllg?ﬁ H§é§%1ulr Ble camer

frequeikA&S whiR! th@ RfetoaGatlades roceiwhf & fioft Hebl@rﬁsﬂegmh doﬁrgqpendhng to a first
periodically transmt said second cell

carrie feeaeopica R SSGREOV& S Bl RERERIEGC SR il oqeyed first beacon
Of itV B be

signal fonge Claf ?no%t@téﬁ:@? ﬁuﬁf[g‘afjhg?ﬁ?nic? it 15a£i§f1%ﬁﬂé e} I e

establisHéanbd hffh gmeowsrkastpcimkdm goimocanspaordiag (i nhcéirasttqanm f]@quency in the

| east three different cell e identifiers
first sptor LGl R A i B! 98 LR TR G hat can be
estabh]él{(}"d%j %@éclndtrﬁéaﬁoﬂk‘%ﬁﬁﬂhﬁérﬁ?omﬁ ﬁlesakf‘ﬁfs@ séc@r of sXidirst cell
I'er correspon o a cell including three
corresREIiRY t® ax’:sﬁdombaaln@ertﬂ'ﬂqaenaj'l, whizhés dlfff;afrn’c ifeorm thedigsletgsiiardrequency,

NIRRT R T T
fixed ﬂor\xf’eP ﬁ@&&rﬁﬂé%eﬁ%ﬁ%ﬁ@&ﬁﬂhﬁﬁhé S dril@ree ot sighdlt atssmiftedin said first

hird type to each use a dif erent aver ag
sector tisiap s st omd q@omicamvefrequgmm@adn oge versionfqf mgtt ocg@reg yment (12)

al s r f t
e e o ] e e B SOV e o e
qua11t§ Bﬁﬁé Fiedt BRI iBBPRRMATIOhE Secoad tommunicadonelitk.of t he
hird type to periodically transmt a narrow band hi gh

pomer signal into each of three different frequency

bands corresponding to each of the three different

carriers used by said a cell of the third type, said
In anofl@f kel daaidndth@herpbydtmest ]Qn%f&‘rélhuomg rmdt]amtﬂnbm(hmeatt 14, the method

predeterm ned frequencies.  Such qP
further e hxdes deqeVing 2 feA0RE aemétﬁﬂﬁie‘ﬁ%nstfé‘)te Pha Bre °§]Iﬁ affachment point of

a secopgggc%ﬂ%tsrz&ﬂ\%rbe% r{ ﬁ gneﬂ‘ @5&&:{5(8{?]&'} gtogh e Grdisr fleqibmYl ®ed by said

Fgna vers met hod enbodi ment
second Qe)ctdrmﬂd meas@imgrhe enaiy imthe recainedise¢and Hepcenssgnad to generate an
transmtter is transmtted sect or
estimai b GHEHLY 196341 GBS IR (B <AL DL PRIy 1 & hird network

tin &fe seBSMDRctor.
ot 85 e SHERR i i Rl S ARt
nmobi | e

In one version of method embodiment 14, the method further includes 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
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node. One exenplary nethod enbodi nent, referred to as
nmet hod enbodi nent (12) is a nethod of operating a
waonhisliesaonmuni cati ons device in a system whi CRCUAS2004/034988
mul tiple carrier frequencies, where the nethod
i ncludes receiving a firsgg-beacon signal correspondi ng
to a first carrier frequency of a first sector of a
signalsLtHnﬁfmt?e% ih 'sal:a%%ﬁ'a' sB&of Hﬁngﬁ%rtﬂﬁd bl fdﬂﬁh rc%ﬁfér‘fﬁﬂuéﬂc‘ie%t This
eacon signal to generate an estimate of the quality
embodihertt if refeatedao mpueileatdndnslihentk(1§hat can be establi shed
to a first network attachnment point corresponding to
the first carrier frequency in the first sector of the
In one fvbfs%n d%’%éthoc?&ﬂb&ﬁﬁlbﬂﬁﬂ PetrbEtotidahdthyd &hbédiment (16) the method
ommuni cations [ink that can be established to a
furthelsaclud@s sekecting @neaeftthe frstrrecorsl, ftird, and Eugthfaarrigr fepguengies and

of said first .cell ,cor ondi n 3 r
et ag EAEPE SR e Gl REPIRERPolh R PRI wira. e
fourth hE QAR BEIhnRASFEIn@Nast RNEMGT SyanreR s toast theﬂqﬁzﬂﬁy bf thetfirst, second,

recei ved beacon si gnal and known i nf ormati on about a

third, dridxfeurtipowemugicatiensdinke. Brengeesisiomal such 8 smhodipenigidrast one of
. level of .s "
v i S0P SRSl 0S¥t B 8364 AL S 86H g gu o
frequeM@esi on of method enbodi ment (12) selectlng bet ween
the first and second carrier frequencies as a function
of an estimate of the quality of the first
¢ § FRATHY &%El’l@&%‘c located
I ﬁ%ﬂ*eﬁeéfﬁlo? ?1)5 #ﬂe@&éordzélhgo dﬂ?eﬁe{ ﬁﬁ% enbodi nent 12, o8 e
in the fifst e¢lt. elh stidl aasthﬁférhbcﬁkhmasb‘omﬂ nrethod éspodimentretSh g@d second sector is

et 51 S ST 28, S SRR B L0 s o

sector, the second beacon signal corresponding to a
third carrier frequency used by said second sector and
niaserpartipul dreemsiver of\exemplane metodi enp diraers b5 e teerse to as method

B e

infornfafibh bMR ¥R kntdatRE ARt wilh Blcelt @hd ﬂﬁ:ﬁﬁﬁﬂb@ﬂlﬁlﬁr idetudes receiving,
ah|rd carrier frequency in the second sector.

prior toecasivng siid fiet howbon sigel, aefitst aell typpindigaarsienel, @pﬂ gﬁteﬂmnmg from
the reqewﬂg%d zmr%tgfcgtg{t he q%]ﬁ% &Eltdysto% %ﬁ@ggf%g'td‘fv\igéﬂﬁﬂtr&mer

frequeﬁkkgmi@mre BQIdh shif fﬁ@tldéllsecond sector corresponding
to a fourth carrier frequency, which is different from
the third carrier frequency, based on the energy

asured . '
S DS PP 8 Ay on
includeg infe@intioh éndicAnmgnhemilaivepover diffeverice af whighaignals on different

transmtted in said _second ector i.ng the third
carriefs e transadtted \g;th]gnrt@a fisheslban -ﬂpﬁ @etgﬂa gg)rﬁ}% qempuses de?ermlmng from

the re%e?éeﬁféﬁrﬁ%c&ﬁl@x@%&%%? gllgggfoé?ﬂ' saR Yiorkd ﬁkonﬁﬁ1o%ﬁﬁe yedtBleQdwer

referred to as net hod
differ@itb adédimnthe (cd:ﬁéspbhéingmbtmn‘kfatladlﬁumnt pmot todeansagd segnallm g
one_of the first, 8 tth .and f our % arrd,
corresppRjng froihe diry agd secon camer requericies in the first sector. an
embodiment is referred to as method embodiment (21). In one such embodiment, the first cell is

a single sector cell.

Tn another version of method embodiment (15), referred to as method embodiment (23)

the mobile communications device stores cell sector type information including information
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establishing a comunications link with the
correspondi ng one of the first, second, third, and
woéawstiloonet wor k attachment points, as a functi saTal2@m034988
estimate of the quality of the first, second, third,
and fourth conmuni cationggli nks. I n one version of
such an enbodi nent, at | east one of the first and
' ' i | &S pder 1898 us&®r each of
o BFSPAEEL 425 IFOUENEIER kg Sauaepsir gms oo
said differeftharriere tisé mathofl furttteh odmeritiog ireveiving, paipr etegeiving$pid first
and second sectors are |located jn the firs I : .
beacon $iime], agiBt HeTorGS RN FEAt SERal-and (rieETon B fE cegy Ve first sector
i . | § iffdert cafed Mdge@icleswichare used in
type indi@helr RN 3AARod RlARADEdirTderd AARP MEqGac e wiclh:
said firstesettor. i s | ocated. In one particul ar version of
exenpl ary net hod enbodi nent (15) referred to as nethod
enbodi nent (20) the nobile conmunications device
$h BhESershlof AR SMBYINBEAQD3), Bl ststed gectarftppanimforonation further
about different carriers used within a ell,%gg t he.
includesanfoodatian indisating b selative oy witfgrengsrat ghighsig %‘Pl%/&‘ﬁ rent
. said first ,beaco i [ i Dl '
carriexSfig ans s SARPE GRS pp At Hieine B84 furl kP fnch e 0Bt
the rectiVBE@fitR M E@9he Hilparh siznal disdidstare thformaiomdthe miative power
different carrier frequencies which are used.in %%%d

differefigerused buthe cqrﬁ:sm)@in‘get?egw@qk aéﬁaglgygﬁmogp&o H:g]g 31§
corres;%oﬁﬁgﬂsgtt Etheedfil%ﬂnlél ¥ ) ngﬁ%i%fe ﬁ'?(il.?eﬂeieﬁ W thB irstisB&bi dSigch an

t1on 1 ndica ative power difference _
embodahenttid flfersddypab settoddinitfodimmert (24)x Mh ens vensiontof amshgd eralpdiment

e e T B e AT b
attachﬂr‘u-gé}ﬁg)%ﬁﬁé)fn ik e it??‘éns?ﬁ‘i't gigasiered information the

I've power erence used by the corresponding
network attachnent point to transmt signals
corresponding,to the first

RN N T ——
limitedé ﬁ{%@g :i@ fhelBodSnivBbdiode@pbagiea®nt (21). In one such

ment, the first cell is a single sector cell. In
anot her version of nethod enbodi nent (15), referred to

et hod.. enbodi nent ' : :
B desrpL ST TP eR i QUM RS JEPHEMBLE A fbfuatus of the
present ﬁ{jveﬁﬁ'a{, aRNARaEibIsid 4 Riderangasfrdoatmsunisidnusyskeras melntiprg many
an

the relative transition power |evel used for each
non-ObDM andfovdif-eslhuar sgdeps.ers, the method further

conprising receiving, prior to receiving said first
beacon signal, a first sector type indicator signal,

and determning fromthe received fi -
e ious PP i e ST i B FSLE hrthy B or more
modulgggdt' ]%)ér?foﬁqrtﬁg WepCldRresphticed: Rfdhelss @tbrb MeBtRidd of ihegtresent invention, for

example, signal processing, beacon generation, beacon detection, beacon measuring, connection

Fhining from

comparisons, connection implementations. In some embodiments various features of the present
invention are implemented using modules. Such modules may be implemented using software,
hardware or a combination of software and hardware. Many of the above described methods or
method steps can be implemented using machine executable instructions, such as software,
included in a machine readable medium such as a memory device, e.g., RAM, floppy disk, etc.
to control a machine, e.g., general purpose computer with or without additional hardware, to

implement all or portions of the above described methods, e.g., in one or more nodes.
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In one version of nethod enbodi nent (23), the stored
sector type information further includes information
wonadiscaeding the rel ati ve power difference at whRCThS2004/034988
signals on different carriers are transmtted within
the first sector, and thegrethod further includes
determning fromthe received first sector type
’ b @ hakh@e-readable
Accor&%@%&i{i’oglg %l\lf\eg?ﬁlb fg$f er %:eglt Eévggﬁ%yistra%g&ggr r espondi ng
mediumn éfohadikg aiat:lanh eERiitabiy intrictions forsausing s graghige, e.g., processor and

orresponding to the first d se
sssociafAJiEBREP 8 HEFOM ANt FF B el PP car e ARoienbstad peihgdc

referred to as nmethod enbodi nent (24). In one version

of npthod embodi nent 24, the first cell is a
rgérgﬁseé:&(ﬁ)ﬁo Lfgmétﬂ)nﬁlﬂh it Hihb& &fita p?@r\étﬁfs Jf B¥eShiBsek fvention
net attac nt points in the sector to

desaned absvd Wllblbegzq:qia&nt chtosetsbrilteddmitetirhisntiew af hegrbioye description of

i ntended. to be exe ar he.inyenti on
the invB RO, SieBA GBI § HerOnSHTe S S ek B iall ISkedéh. The
method¥nli& ﬁ*ﬁfhrs lopask aﬂr@sehhﬁv@tﬁﬂh@ﬁﬁy B, agd iforius eaibetimdnteare, used
met hods  and appar at us of the present invention,

ar e
with CEYMBAJ «nﬂmgenaldrealum@shvmgemdﬁpl@mmﬁ@iw) BRY/OL jasi gwther types of

| .udi d
commyEat BRMEMAOB B T oBeb B R St ts PRl EBns inks

betwednRRLEIBBEQhndShocaRRle O InFohe efibdditsntt thepecdss houldshaee
steps corresponding to one or nore nethods of

t
1mplermn@@eastbas¢1 st@ﬁilcpns(mhmh eytatdish ﬁgqmgnunéqagﬁm 11,511:s0\@élé g}ogge nodes using
OFDNEgﬁz%rrb(I? @1 | Qs 26868 heAR R %fdogﬁe nDGRGLDiREREALE Qs notebook

arlsons connection | ementations. In
compukR§HeRchaareistanas (PDUS) for ather portatile ﬂbﬁcqzsrlasledmg
invention are inplenmented using dul Suc %_8 £ th
teceivarismpBIieR B KR EOBS RGOSR ST TRRIGHE RS e ethods of the

tion of software and hardmare Many of the
mﬁﬁmgggggﬂ)escrlbed nmet hods or nethod steps can be

i npl ement ed usi ng nmachi ne executabl e i nstructi ons,
such as software, included in a nmachine readabl e
medi um such as a nenory device, e.g., RAM fl oppy
di sk, etc. to control a machine, e.g., general purpose
conputer with or without additional hardware, to
i mpl enent all or portions of the above descri bed
nmet hods, e.g., in one or nore nodes. Accordingly, anong
ot her things, the present invention is directed to a
machi ne- r eadabl e nmedi um i ncl udi ng machi ne execut abl e
instructions for causing a nmachine, e.g., processor
and associ ated hardware, to performone or nore of the
steps of the above-described nmethod(s). Numerous
addi tional variations on the nethods and apparatus of
the present invention described above will be apparent
to those skilled in the art in view of the above
descri ption of
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the invention. Such variations are to be considered
within the scope of the invention. The nethods and
wapp@Eriatus of the present invention nay be, an#CrTms2004/034988
various enbodi nents are, used with CDVA, orthogona
frequency division nultipsexing (OFDM, and/or various
ot her types of comunications techni ques which may be
t icde wirel ess comuni cations |inks between
WHATI%%L&I ﬁV]!Sqnd nobi | e nodes. In sonme enbodi nents the
access nodes are inplenmented as base stations which
establish communi cations .[inks with nobile nodes using
ERMEREICAIORHVALCT), FORBIB&s enbodi nents the nobile
§=:1i8Y & thiPLLERP LA, ARIIHLPARK ndipetier @1l 4pdasesdld multi-
ata assistants (PDAs), or other portable devices .
sector tell; leadhi myltirsector well inchutiegi plueality pf egrars sgiddimsipygidsecond multi-
and/ or routines, for_ inplementing the nethods of the
sector ﬁ%‘ﬂssbsmg ST AR LA VED 1S 1. A
GoRIPiR I seRAONBuBYScRMcelt 3ithides b base statjpnithat ustya sibgle carrier
mul ti-sector cells, including a_first [ti-sector
frequeney in eaeftiofr Blardity ohdifierens sqckrs ebsaid flé%gal’rﬁfllfﬁ cagletfgrquency
. cell includi L it f ' j
being {30 B ol Sl s PR Aon (ML Sl o8 scctorof
said fifs€hduli-sevk@rceil nths sird ahil s&onduirtier freqienries beingidifférenteandh
base station that uses aﬁi,n le carri ﬁ)fr%q[uen Y in d first
ewbereigrsaisl ssrencampltigsegtor geY meftdgs 2 SeROpg PaseEatiOn idipyspy paid firs
and se&?ﬂc{cm"f‘eriffe?ﬁ&éﬁ%_riﬁ'aqfrslf sreFt‘ai" §GYd RLbAY UKLt RIIf | T St
sector o al irst cell and a second carrier being
used in a second sector of said first multi-sector

cell, the first and s cg&% cgéﬁ%er frqguencies bei ng

2. dihg eonempmicaiaps whem;of claim heP AP & sect or cel |
i Qgé)ﬂiﬁﬁﬁic iSRARDRASS saididkChdlBedndUusaes stafbish, bdid 8bmmunications
an

second carrier frequencies in a first sector of
link baiag d lisk copldmentetlivsgat tastowklof afibemppticceshipmidaampigheable.
systemof claim1, further conprising: a
communi cations |ink between said first and second base

3. SR E@ABunie &idhs GEBMMNUF CRiin AN Svheiek s plugality lof ralti-sector cells
i npl enented using at | east one of a fiber optic cable
furthenindludesret al cabl e. 3. The conmuni cati ons system of

lgi.m 1,  wh i I, | i 4= :
LT L S A ST i e

at leask BAifl GirdTahd kecoaE tatrie€ Albludnoieh ittédel of iheasetost eftsashthirdiceh.
uses at least said first and second carrier

frequencies in each of the sectors of said third cell.

4. Arnd DEnSOMITHALGAL k@RS YAkeIm of claim 3,

wherein the base station of said third multi-sector cell further uses a third carrier
frequency in each of said sectors of said third multi-sector cell; and

wherein a first frequency band is associated with said first carrier frequency, a second
frequency band is associated with said second carrier frequency and a third frequency band is
associated with the third carrier frequency, the first, second and third frequency bands being

non-overlapping frequency bands.

5. The communications system of claim 3,
wherein the base station of said third multi-sector cell further uses a third carrier

frequency in each of said sectors of said third multi-sector cell; and
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wherein the base station of said third nulti-sector
cell further uses a third carrier frequency in each of
woeald/isgarors of said third nmulti-sector cell; panaiS2004/034988
wherein a first frequency band is associated with said
first carrier frequency, -s2second frequency band is
associ at ed wth said second carrier frequency and a
1?[9&‘1‘?&%1}4 d' 1§ aﬁ%&ﬁféﬁ%&lﬁﬂaﬁﬂ 1h$1u8$kesa1d1f1fs€'camer
carrler re nc first, second and third
frequeiﬁct’}eqlsmmlyl fmqndmylbenda@ as@mm@tvcémthptpd mtg:hﬂde@ qauénzegorbimmer

rosuegse 50 SR S0 0 A5 LBt A e recuency

the f1rslﬂ Ss%@oﬂﬂ ddaithida ﬁ@ﬁlﬁdn@y bhfi@BeANCHon- Gvetia g\#‘lngﬁreqaéﬂﬂ: $RAID6Rhe same
said third nulti-sector cell; andwherein a first

size anfdnedu@ngy‘l phizralityiof uafemalyspacedipras Userito trRms ey melsy the first and

rst ca fre
scond LGB e SHFNEY y B BREENh L GRGHEDRAoRP el witin e
first arlld REsRNESqueAditbaads.hi rd frequency band is associated
W th and I ncludes the third carrier frequency, the

flrst second and third frequency bands being
Srefif th eS8 Mulfl] lé%f%ﬁfjt
6. |nc u hﬁBﬁ %#&?%@G?&unlﬁﬂ nﬁg spag%g tones used one spacing
mle%tnmﬁmnnsn1t synbols the first and second frequency
bands bei ng separated by an integer nmultiple of the
tone spacing within the first and second frequency
7. 32 cc‘omjﬁu i{AfonsQ g @fahrﬁ '33 whY Rt ®fntédepdMple of the tone spacing
ereln the 1nteger mul tiplée of the tone spacing is
is 1, sahé $isst ahdisecbid frEque'ﬁhE baminhmg:@pm@t@d byythe epacotg hellween Bsingle pair
wher ei n salg Jnte ple of the tone spacing is
of adjagentdgpes ips tfr%fr’fﬁe é‘%l?:é' y equency bands bei ng
separated by the spacing between a single pair of
adj acent tones in said first frequency band. 8.
8.  nEhdmdthofl of ClaimS5whesisr sichiniegermuiinbeyisrO, sup digh %-,ecpgd and third
second and thir J equency bands bei ng
ﬁm*”&%%??ﬁﬁ ﬁ@ngB%%5WE%fﬂgﬂ8§bggé "The conmmuni cati ons
system of claim3, wherein each of said first, second,
and third frequency bands have a _bandw dth whi ch i 2. .
9.  MPhe cymingnisatigng sygiemet ﬁlaﬁmé perain each s Hirgfe sgepndnd third
froqueltby R pdv SRERL ST S B leghing [rein thetou banawicts
occupied by saRIC3 Bndofis A ngwdt 6 MHzt ransmitted at a different
power | evel from another carrier transmtted in a
sector. 11. The communi cations system of claim 10,

10.  PRL ESIGARRH GRSV df1AmSE Gifei®bndcdfbd inlaSector of a cell is

transmitted at a different power level from another carrier transmitted in a sector.

11.  The communications system of claim 10, wherein each carrier in a sector of a cell is

transmitted at a different power level from any other carrier transmitted in a sector.

12.  The communications system of claim 11, where there is a fixed average power difference

between carrier signals transmitted within a sector.

13.  The communications system of claim 12, where said power difference is at least 3 dB.
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transmtted at a different power |evel from any other
carrier transmtted in a sector. 12. The
woansuadaat i ons system of claim 11, where ther 8CTAIS2004/034988
fixed average power difference between carrier signals
transmtted within a sectgs. 13. The conmuni cati ons
system of claim 12, where said power difference is at
14, | Scton?in\glﬁ?%tfon s}%ﬁgmcé}% | CAGIRRS Wit heRdh ?t)w&l Y& 2 used for the
erein different power [evéls are used for the sane .
same canier ifequénogdu ediayent secaalis af e ntll et transnitsf multipld dartidrdrequencies in

transmts nmultiple carrier frequencies in each_.sector .
each SeS{RHUE LAt F Y PR B heSlli 15° EAG PSS TEYRL Eif Sme carrier
£ ﬂgmer | evel for the sane carrier frequency. 15. The
]Bquec nmuni cati on systemof claim9, where each base

station includes neans for controlling each sector

transmtter to periodically transnit Fro
1. bR R Ssat Sm L Sl R GHERAG mans for
controfRWat ke cidr@mabditied td PRicdRRAL19 irah&thid aMatewbhiesigel taos high power
transmtter transmts, said narrowband signal

level onreetluenrrigr esedifefrdawnlinksigmalstin theopetor nte arhachyjoe Reqiyfgansmitter
wanse A P SRR R et el MEp LR EGHRARE Wi pover
being £ABARDD €iddes te B Rige Powbr whakmnsihissivhpowenintdach barghr.

power narrowband signal -is a beacon signal, beacon

signals corresponding to different carriers _
16. t’{‘l?@édﬂcllrtn[gﬁga@éﬁ s%ﬁ%ﬂflaifnr B letdif 'Ehetlﬁgﬁ‘ﬁosﬂléﬁlmﬂaﬁg signal is a

at predeterm ne nown power |evels. 17. The system of
beacorc$ighal) Befacombignals norbesponding taydifflesent camissitranentitiog by a sector

transmtter are transnitteg at the sare ower | evel
transifdgr bging eI ERdat RIGIRICAMIPCE KBP WP POTAT ICFRlS:

communi cati ons system of claim3, wherein each

mul ti-sector cell in said comuni cations system

17. i Tiod sydeesn ofelein $@orivrsn begconFignatsdramsmitéastbyonganspy tterrare
of clagm 1, wherein ,each carrier,freqguency has a
transmété?fgl%t Wp%werﬁ‘éva?é?orf@l%eﬁ shig ae%:c\%rt h the carrier

frequency; and wherein each cell uses a total
bandw dth of approximately 5 MHiz. 20. The o
18. cEherenmmanicetienssysiermmf elain) 3awhetedn eaghapeltinseatge pell in said

car rti.er fre ueﬂlq%( q sc aecl?gllgde dth of less than 2 MHz
commumeAIGS SEHET PHUSHSIEEPFT 8" frequency. 21. The

comuni cations systemof claim3, wherein each carrier
in the first cell is transmtted using approxi mately
19. thbe sommupisaidenszystemr ckd®nhini cat i ons system of clai m

19, wherej ri it ' ' [ LSt .
<BupIEG R Dy R DGRE By | TR I46RAAL f{Shyed it e
carrie fA€queaty;ia@dl frequencies transmts said carrier

wherein each cell uses a total bandwidth of approximately 5 MHz.

20.  The communications system of claim 19, wherein each carrier frequency has a

bandwidth of less than 2 MHz associated with the carrier frequency.

21. The communications system of claim 3, wherein each carrier in the first cell is

transmitted using approximately the same power.
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frequencies at different power |evels. 23. The
comruni cations system of claim 21, wherein said power
woOevsloghiff erence is at least 3 dB. 24. The PCT/US2004/034988
comuni cation systemof claim 17, wherein the base
station in each cell incltdes at | east one sector
transmtter for each sector of the cell, each sector
22. t Thesomidueicatio@sns@ichi diai I hdlefabachi datribr it@sBREHOA said first
33 %glch the sector transmitter corresponds using one .
sectorgyt s secqugicell avhieh Bis st iableasidwa cpmier Heqamsics transmiss said carrier
frequéﬁ@feggt dif8rdnt gg@gg ktgs transmts the OFDM signals. 25.
The communi cations system of claim 3, further
conprising: a single sector cell |ocated adjacent at
| east one of .said first, second and third cells, the
2. TR PR OBl Ly & Fsth i Baer Isveliditsprence is at least 3
dB. which is coupled to said first and second base
stations and which uses a single carrier frequency to
transmt signals, said single carrier frequency being
sajd first. frequency..26. The co nicati ons system of
4. Rt sonsnbig G R RGH f Eim, bT Sera haban paon B gash cell includes at
least 098 kéctdiaeal R i@dbAERAedbdr dfaRS eI BEcH N ec®RbibndhitSt transmitting
second and third cells, the fourth cell including a
OFDM gigneln insa dee secter towhighitehsactor grngrnider carresapatlshusing ongrrt more
. - [ ses .a single car .
carreipFERRAECE4TH e B05e ATy R HEETwfe b 3R OB signats
fourth cell, said single carrier frequency being said
first frequency. 27. A communication system
25, Ehspeqramppications;systemcaf|claimd furthen OMPrsingt base
. . . S . Chi T,
4 S etph ECl DT Bihcent 18t bEEbt R ARG didchfl cels, he
single seutos cetl ificledingadpuliebig stisied wWiyclsigicdupled &3 sdd@fifst and second base
. Sta %ﬁg to transmt into each of said first, second
stationg gad pHGh1ses 8 sBieks cariqriffegpency te SaBHIt siggals, taid siagle carrier
£ & BdiBY sl BOUERGYe®l Ng used said first, second and
mqm%ﬁgré %%étors, %egggbtively, to transmt information
the first, second and third carrier frequencies being
ifferent;. and a second. cel] .| gcated adjacent said
26. Q%ﬁquEFWF%§§P§y§@@ 8k@@@PﬁFﬁ@F&ﬁPH@“ ‘second base
sS4 fukt@ iR &kctoScd PR adifccthidedst bRE oPSREFiRE, AL and third cells,
the second cell including fourth and fifth, andsi xt 1
the fousthoaedrincludiaga foutly haselstasion sttdachi iscoupled tp sadfifst asd second base
. carrier frequency being in each of said fourth, fifth
station$ 3hl oy \seSH SEle cabuet BqllencS oyl MGRAIS PR pasi sgstor of the fourth
cell, s&id GinfleZArrioMTRig@bntySRik SRLERENBARACHL ation transmts
signals using the first carrier frequency in each of
the fourth, fifth and sixth sectors using

27. A communication system comprising:

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
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di fferent average power levels in each of said
sectors. 29. The communi cation system of claim 28,
woehersaospisai d second base station transmts si gaaius2004/034988
using a second carrier frequency which is different
fromsaid first carrier fiaséquency in each of the
fourth, fifth and sixth sectors using different
sixth s8¥8fs28d BEWAH HalV@Atfon RirRARY fitd c8Mef [186nRY Defn@lin each of said
signals transmtted using said second cCarrier
ﬁﬁm&fﬁ%@&@ﬁ@yﬂhg@iamhe comuni cati on system of claim 29,
wherein said second base station transmts signals
using a third carrier frequency which is different
28.  fThdesamndnichtiGt sy3iteh SRIGHDT atekdti sifl SetRAHaES sthtlorC@&Rmits
, of the fourth, fifth and sixth sectors using different
signalgysngthe fashasrrigrdiearendyrin sagdroidhe fuprh, GEbwad sixflpgectors using
: [ 1 hd: i Q. sal hird carrier
&ﬂbE%¥gﬁ%@%ﬂ%&ﬂngk#ﬁgq%%ﬁ%ﬁ%F%%?ﬁ%% system of clai m 30,
wherein a first frequency band is associated with and

includes said first carrier frequency, a second . .
29. ff%f‘qm@ymsaw stemslodaimt ey Wherdn aﬁé speRaf PR Statignfransrmits
signal SEGRDE s&BhE cfriek ﬁﬁ&’d&%@f Whicfmg dﬁfe{rﬂg rf?)rr]{l ?%Q ek R quency in

is associated with and i ncl udes carrier
each of thedfoerticfjfth #red fikthsectosasimgdlifierdnt dvierage fposgukevels i aamisof said

bei n on-over| appi ng frequency. bands of the sane
sectorg iy Sfbn 3 trag Brts A E e TRty 31
wherein said each of said first, second and third

frequency bands is at |east 1 Mz wide but not nore _
30.  tHagcommypgiceliatesys®a of thamcifingtaim sdid secopdibesa shtiapl tsdnsmits

. 32. wherein said second .cell .transmis t econd .

s g D06 QoT A AERS A Wl B i P A cmir

frequeBi¢i¥d h a6k bOHR fositmgifth fnldebenbedd@vREink NfEEEnt Ve Podkr levels in
said sectors.34. The conmuni cati on system of clai m 28,

each ofyprad s¢GHors Apichi g olansedlied ysingnsd thirdidaerierfregquencar r i er
frequency in each of at |east two of the fourth,
fifth, and sixth sectors using different power I|evels

31. | Theathmohicaimdsyseai effcdaim3®, The conmuni cati on system

of claim 34, wherein the difference in the power .

| sheie@ o fisstisoaenyy Bind inassopiaied vitl ard mgludgpinid fifst garisr

r ' i f.f. . ¥ ¥ . 3
oo L RASERS S AELNACaT R iy RS St it
frequebey, agd asisot frequetcybirtd id afsbeinedtwigoawet inckded theitnrdemtier frequency,
. sector, 36,.A_conmunications system conprising: a

the firghy 331 4nyt hjed EEAPRNCY 3R HEDT DGR T GHPRGEAISSPEIcY ngs of the same

size. sectors, said plurality of cells -

32. The communication system of claim 31, wherein said each of said first, second and third

frequency bands is at least 1 MHz wide but not more than 2 MHz wide.

33. The communication system of claim 32, wherein said second cell transmits the second
carrier frequency in each of the fourth, fifth, and sixth sectors using different power levels in

each of said sectors.
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including a first cell, a second cell, and a third
cell which are physically adjacent to one another;
wohersaospia first set of cells in said pluralitpCofus2004/034988
cells uses a first nunber of carrier frequencies in
each sector, and a second5set of cells in said
plurality of cells uses a different nunber of carries
34. P%he 868hRhicafidh Systtint SEASRA 28 UMRSEIN RGIANEC EHIRRII]FankRAS the third
one, said cells ’in the second set of cells using
carriepirequepteincench joé at lease tue atihe Soyrdr, fidde pad six@aectprreusing different
mejoagynic%hkﬁgi g(z&gnwof cl aim 36, wherein each sector
P ¢erd |c% ransmts the multiple carriers within
the cell using different power |levels. 38. The
conmuni cations system of claim 37, wherein each cel
35. | Abe gerasupisptien sty phclaimm 3dvyeicacis dheidifferanee enthe pawselevels
. | .
o3 106 1S R RN ALLRRS AT FRUr bt o e
of theaegbn'dfrell ¢4 the Sarne despitb diffedéntearidrebang assdciaedoritt different power
said first set is one. 40. The commruni cati ons system
levels & eaqha5e65089, wherein a third set of cells in said
plurality of cells uses a third nunber of carrier
frequencies in each sector, said third nunber being
36. t vocondiiuniThteons epstemicompiising: syst em of cl ai m 40, where

< apliTalpa s i sy ST el ARG A GRSy ey SR e g el
includ?ﬁg‘z% filst by, Af seb&ild @11, RCheaI kIl iviHeéHs Pl ydibAI8ea zﬁ:t%ﬁtotb%ne another;

each of the three sectors using the sane set” o hr ee
divhteireafirt aetrif eellf insqideniaiabity ofwells asesm firsisnupaker of cathier
set of three different carrier fre nci.es i nel udi ng..
frequiffis 1 edefspae ppe g seey St Bl SIFRALEY of il dikPoifterent
numb@¥ carreR ipeflseetdi! dakd diffeRAYANGer 01886t an bfie,88id cells in the
i ndi vidual cell transmtting signals using the first
secong sgtrof eells ysuganbiplegarderifeguenticuRa segier- povner | evel s,
each sector in the individual cell also transmtting
signal s using the second carrier frequency at
37. diThé esefiuniva 60 seaVetrcldien3d, sshefae Bachesettor of Aicdln@hich transmits
i ndividual cell also transmtting signals using the
the mylfiplecpagrigrs wathirs the gelbpeiye diffesert pevehleVelyer age power
| evel s such that different average power |evels are
used for each of the first, second and third carriers
38. | TheashnsmfatonfysteacdT dlainhi 371, dihatein eddh, ceHandudeseh@geectors and
power | evel corresponding to a tine period including
Whmﬁﬁﬁ#%¢ﬁ?gm§VHB@W1§aﬁﬁénission time periods. 43. The
system of claim 42, wherein each of a plurality of at

| east three adjacent cells using the same power |evels
39. f @he ttvanfunicationsseystomobfataimt 36, mheram sdigdispstém isacOETPM

oG SRt 6 e 5B STy LA P Y i ne.

carrier.

40.  The communications system of claim 39, wherein a third set of cells in said plurality of

cells uses a third number of carrier frequencies in each sector, said third number being two.

4]. The communications system of claim 40, where at most 3 different carrier frequencies

are used in said system.

42. A communication system, comprising:
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44. The conmuni cati on system of claim 43, wherein a

first frequency band is associated with and i ncl udes
wead/9nst carrier frequency, a second frequeRcy/usamd/ 034988

is associated with and includes said second carrier

frequency, and a third fr€@uency band i s associ at ed

with and includes the third carrier frequency, the

f a plitality of ceild, eaet ctlh iﬂcﬂlcﬁﬁ%ﬂlh?&ygob@ Eéisa dfah@ three sectAt)és using the
ands of the sane size. .

non- over | appi ng freguency ft 3 .
same sphef ‘&iﬁﬁﬁi&%ﬁ‘t FageTSRapERiLe todTanp it 41gnalih@e sptrpfghteg different carrier
froquefiGESir ngh £} bt SRRRRY, 3nCodrd dalicr AR ARG carer
frequed®y, edttesecmminim ol vidued caly stuestnitifngcdi giai wkthg thi €if@icarrier frequency

...each of said frequency bands includes a plurality of
at GffSjRpteyPFAES PONSEISH I HER sockatan ey eatbalEp trpsntifing;signals
using BB deRARAH i HRGHINRE Yt DRt Q@ér_ﬂ% M drERUE EadhWetioP ithe

of the spacing between tones within said first

individuabeglbaleg trivasmuiting BignTlsaisingrthe: thicktarmerSresyet eyt differkati average
2, . wWherein the first, second and thi freqg CY.
power ichengh B gHiTeu suE s BTeEy T ad fred Haffsoecond and
third chhHeBER A8 sdedr e 8AcH ih@ividtaeeelRkailiRQerabé féwaneva @68B&onding to a
frequency bands. 48. The Communi cations system of claim

time pegod ipgludaigimeliiplessysbehirprsnssi@@FDNE peripdsmi cat i ons
system and wherein the total bandw dth occupi ed by
said first, second and third frequency bands is no
43.  rMDiesyskanofclihiz42, wherein each of a plurality of at least three adjacent cells using

the same power levels for the first, second and third carriers in sectors oriented in the same

direction, different power levels being used in different sectors of a cell for each carrier.

44, The communication system of claim 43,

wherein a first frequency band is associated with and includes said first carrier
frequency, a second frequency band is associated with and includes said second carrier
frequency, and a third frequency band is associated with and includes the third carrier frequency,
the first, second and third frequency bands being non-overlapping frequency bands of the same

size.

45. The communication system of claim 44, wherein said each of said first, second and third

frequency bands is at least 1 MHz wide but not more than 2 MHz wide.

46.  The communications system of claim 42, wherein each of said frequency bands includes
a plurality of uniformly spaced tones, the spacing between the first and second frequency bands

being an integer multiple of the spacing between tones within said first frequency band.

47.  The communications system of claim 42, wherein the first, second and third frequency
bands are contiguous frequency bands, there being no unused gap between the tones of the first

and second frequency bands.
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1 48.  The communications system of claim 46, wherein the system is an OFDM

2  communications system and wherein the total bandwidth occupied by said first, second and third

3 frequency bands is no more than 5 MHz.



