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e.g., a base statlon along a train track in a rura
ar have .si ant tinme intervals where the
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have significant time intervals where the base station does not have any registered wireless
terminals that need to communicate user data, e.g., receive and/or transmit user data. Under

such a situation, during such a time interval the base station power is wasted by transmitting the

-1-



whi ch may have hi gh popul ati on densities and typically
have many active users, wll be adversely affected by
woheo7vmsasf er ence generated from the unnecessaPyT/US2006/035930
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as network attachment points. [0005] In view of the
to be gblgve detepichepiesenge néebasectativawnder hoipara the bespstpdenisreceived

s SR SR PRSP O e s nvort

attachredrdpemtd. 0 nmet hods and apparatus for inplenenting
- wirel ess comruni cati ons systens where the apparatus
may i nclude, for exanple, base stations which support
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or Interacting wth base stations which suppo
and snpiarf phki-modebasefstatipe opgratdens. [ 0007] Vari ous net hods
and apparatus of the invention are directed to
wireless termnals that are intended for use with a
SUMMDRSRYSt ati on that supports multiple nodes of
~__operation, e.g., a first node such as a full-on node,
and a second node such as a sleep node. Mre than
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rates. of at |east agne ri odi c signal and/or
support muﬁlp? modes of operation anc?/or Wgeless tergmmals or Interacting with base stations

which support multiple modes of operation.

[0007] Various methods and apparatus of the invention are directed to wireless terminals
that are intended for use with a base station that supports multiple modes of operation, e.g., a

first mode such as a full-on mode, and a second mode such as a sleep mode. More than two



different power levels used to transmt sone
particul ar periodic signals such as a group of pilot
woanea3sie beacon signals. [0008] By supporti ngPOwiUuS2b®35930

"modd¥RAeperafioPREY 8L, £ in berae embaditRAtstai @ REPPoFRU ®YIhdbase station with

control S|gnals can be reduced when the_ higher |evel
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i n neighboring cells can be reduced. This allows for
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of base station operation, [0009] During different

transpitgios b datgpabnatuplink rﬁraaﬁexsapn%?f ath Whish anaty tpgiiEs ghigher level of
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e.g., ’cmed:ﬂﬁ Immage daia, aedangteand/or userm;)phné:tmnhl dukmy bstwepn Mateless terminals

si gnal s an various control S Whi are
and Gy R COREORE TR0 ot s iy Gl foges of base
statlcfn%ﬂe}’ahgﬂ state are transnmitted at a reduced rate

during a sleep node of base station operation as

conpar ed to a full-on nDde of base station operation.

Jﬁﬂ)&ﬁi nEIP glggeeﬁg%lghgﬁe o4 atlon %I%lrallt%@h célé%%%lt fevels and/or rates of
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sIeeP nmode of operation as conpared to the full-aon
For axggplept sopwreataguments, Péléh%@éa&%@fﬂi/%éﬁf@us eafiron sigpals which are
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i ndi vi dual s nsm ssi an..tinme periods, du
opergiifc i HTBE T GHAS (G SRS AL Q' oG JirB a slecp mode s
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i ods Lep esentl I r
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mod@oPdetdtiah iofed0cedsh@e thomaebed bf tydeviddal @ymbéieram@mlon time periods
| evel at which particular, signals are transmtt

duringaghielo iloisignalesas Bapsmytted thefil-on wmpde of operation, W?th respect to the

same number of OFDM symbol transmission time periods, e.g., the same number of successive

OFDM symbol transmission time periods representing a grouping in a repetitive downlink
timing structure. In some embodiments, during a partial on or sleep mode of operation the
power level at which particular signals are transmitted is reduced as compared to the power level

used during the full-on mode of operation.



used during the full-on node of operation.[0010] Base

station transition between nodes of operation can be
woniggesad in a plurality of ways. The base st &CTaIS2006935930

operate in different nodes according to a

predeterm ned schedule, e.g., a train schedu] e,

&Qﬂh@bt dipass elatign fransiionbefwec ylséesaf ORETFEQ PR besfiggergd in a plurality
ofw per a ggle%l?m?%ﬁcﬁle%ggl %?f g ?ﬁgg%teclcgﬁlaangst : %tﬂr?&t%l“l‘ed

scheduléye. g reotnain Bdledollenalrhmuteo schedyed other fype obskshedfile. Such a schedule

W reless term.n data co ni cati ctivity. . L
may hp 0650 0 B12) heghess ARV GRPeAio 1 oR SulrPe ool atigplar points in
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stations nonitor for WI eless termnal activity in the
activitel Altetmiatively,loeyn sdditien mhacmlulsmwem@f ipestestaiionoyperatiohoin some
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and eldh@ﬂﬁietnh&le of E)?éﬁaﬁoﬁ 1 dorRBpsiidab ehd dutettdddwRdl ofebiMiuhieations data
node of operation with |less control signaling in

activitps Bm@wkﬁ dé@@c&tatw@ raasp@answm frompaifieliron statestera lggenactivity mode
of opggat%gll “L%l\);lés%:gglrr] a11né efea;g g ’?o &’Jtec gg @ é)%%Bl% éﬂé@ll eﬂrlllo 0 pser data,

e.g., Bk, volte o bthehghed dSlle(Iser dq@haat(itﬁi @tdﬂhﬁ@d bhezn ttah&mtteﬁéoxcéﬁl |
does not jncl ude any active or registered w nﬂ%}?
predetepnethipesiod ph e O FIANEIF e gt PraRTonAle the el dis not include any

actlvét)pﬁe%ls@gcpwgglegsot@ﬁﬁﬁlhgn to a full-on node of operation
are tr

I ggere I n sonme enbodi nents, by the receipt of
a wake up signal fron1a mobi | e node. Wrel ess ternina

reqgi.stratio naI /or b'Ien 0
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the nobi e node can transmit user data in an uplink

nodec ézwr@éss\imsalmettqéweuswls@dm mebile spde Wﬂu%‘f@tﬁérawtlon from a
sleep mo&e c%fa &1%5@% éﬁeré‘é&ggg%{nl a@ggggﬁﬁg Plé ﬁgg‘l‘«? g%éetﬁgleaqu in which the

mobﬂ):ﬂli&le&hﬂtraﬁbmwﬁmf dhtiaGm an PIElPdan Bosrerme twakeksp siphls and/or control
paratus of the pr esent i nventi on enabl e reless

SlgnatlseWh‘ich aresused tq Higgr ehapes H Bise staten Ppespion e R leﬁﬁﬁﬁm to more
activ8 bldi8 bF Bise TRABE oﬁﬁrgﬁgrg vity. Wiile transm ssion power

conservati on at se stations is one benefit of
supporting nultiple base station nodes of operation,

iﬂlglai)r ?ﬂl? etba aéaaloatgg% n?)l}lj tllﬁr;%géellg gtﬁgogaegl{;lglt%:/edeles\é terminals to

interéb‘@ QA28 st S hs WIS EIEaHPoR ekt rﬁ(ydia% Qﬁhétﬁ/'it?u Wli)il@ tr&ﬁénnssmn power
decr easi n%| nterference in nei g borin

consespatiait a4t tiey hage staonsdp one benefippf Bppeiting @au%@a ba%ec St@nqnynodes of

T

mod@rofdasd statmejptsraaen aneindtcaseiowed] a';}rstehhemd.@hphﬂ ®ddecreasing
) escripti % fo]lows.R E MSCRI PTI Nr" I—(|F
interfereacgpagneigh onng cells when operating in a sleep state or other reduced activity mode

of base station operation.

[0013] Numerous additional features benefits and embodiments of the present invention

are discussed in the detailed description which follows.



[0014] Figure 1 is a drawing of an exenplary
communi cations systeminplenented in accordance wth
woOheo7pegient i nvention and using nmet hods of thecprss®an3s3o
BRIEFVESCRIFTIONGEITHE FIGURES S a drawing of an _
—_exenplary base station, inplenmented in accordance with
t he present invention and usi ng nethods of the present

. nti . _
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accor&ﬁllb@wﬁﬂieh@plewﬂ tanﬂVc&fﬁﬂinM@ﬁﬂethsdlsng“ thepresshs irvfentidre
present invention. [0017] Figure 4 is a drawi ng of an
exenplary tine frequency grid representing downlink
[beff]l | Eée§ M&rﬁ&'l b 3RLG %.%’ ﬁasg for. tlﬂl%léPﬁbnted in accordance

In acco ance Wt resent "1 nvention,

with tmgresemﬂ nzmhimnmdoismg methgdssofithd pxa:mnz aitvieptiorsi gnal s
transmtted by the base station using those resources
whil e operating in the active node. [0018] Figure 5 is

[B01H] aWFf@r@i 1%@%%’%}!%%}&1‘11{3&3; WRele ikl 1911plemented in
representi ng downl air link resources available to

accor@nb@wethéhmﬂemt invepticrandtusing methedsorfdbgpresant intyentien.

present invention, and indications of timng

synchroni zati on signals transmtted by the base

[00EH]i OFigusd N 4 MeH g&&ﬁmemglaywllhe fiegesnat ichid répredditing downlink

transmt standby no for an exenplary enbodlnent
air link gepeuicesppiable 60 pbase strtio el @ner&gﬁ % RoRdaRGE Withythe present
1nvent];(§en§ gﬁ(? gglgcagé% 't r{ﬁﬁg §g1{tthi' azsagl%ig{g F% r‘%ﬁhgmﬂ t{e@lﬁ the %ase station using
those mscwcekawmbite aperdtinghe thpraetieetnodavent i on, and |nd|cat|ons

of timng synchronization signals transmtted by the

base station using those resources while operating in

[DOEB]L I Bk 4 1SS$ &Q@Qﬁg df[&ﬁ%xeﬁlﬁlrar}aﬁ‘{ﬁﬁ: 'ﬁ%ﬁu&fé? Eﬁh@é})fesentmg downlink

enbodi ment . L igure 7 1sa wing O
air link X@n‘ptlcaﬂf yvanlawe i o @ﬁ@@tﬂtg@nglmrdem@pcciagleqwq>ndgn®owﬂh thelpresent

abl.e :

imventfigh oid B EOR 01008 S BN rkR oo o R g s taton using
those AR6urcEiEids d)mlngfm tHertram@mst\seeidb P fiodat foPih Stciiiiahss embodiment.

transmtted by the base station using those resources

whil e operating in the transmt standby node, for

idi
B L S PR in SR QAL e Lo el g Py ffifle downiink
air link nqsbemem\exdabln t@ae basedation, m;tldamtrheﬂ mraesmﬂanaenmdnthe@mcsent

inven T eﬁP d¥qu @él%i}%llg;s/yrgﬁ}) %Ton ts’?g?}gla gr@gtx%lgtpg gg%heabase station using

those Mé&h&%hﬂe%ﬂ&eﬁﬁlgsm tHeQ%@ﬂnt%tﬁ%ﬁm%db Sfoﬁmﬁﬁl?éﬂeﬁ&n lary
’ lustrating an exenpl ary base station, inpl enented in

@nbmh@@@?dance with the present invention, currently
operating in the transmt standby nnde of operati on,
wherein the base station's cell includes wreless
[0€20}1 nBigard hidta dawingwingdxahplarytithe G@@Sency grid representing downlink

air link resources available to a base station, implemented in accordance with the present

invention, and indications of timing synchronization signals transmitted by the base station using
those resources while operating in the transmit standby mode, for still another exemplary

embodiment.



not include any wireless terminals in the sleep state

or active state. [0023] Figure 10 is a draw ng
wolkbargsati ng an exenpl ary base station, inpleremuseoosn3so3o

0623 daRiparad tshe drawiny idaeruting By exérhlary Kadé E@A6A, Ymplemented in

erat | ﬂ n the transmt standby npde of oﬂxl)heratl on,
acc%f?é?%?"ﬁ ?}Ff‘eprﬁﬁélr’é’ﬁ%tﬁfb Furgentlyin 2 Astedeedepitiase statien operation,
Whe{eﬁgﬂtﬁb Bade stdtdh! c':e? ihth8eGhald Wg-glgzssate%fnﬁisess term nal

is in the s eep state, does not include any
wireless termnals in the active state. [0024] Figure

dr a a illustratin
Tt R EY B3 BhvheuiBiGthg ol B APl hoge satiers igplemented in
accoRﬁﬁE@Mtﬁ’ 'fheap"rgsehhﬁw%&ﬁl Mﬁl?%p%faﬁﬂé it ﬂle%ﬁﬁﬂﬁhaﬂ@@ﬁmode of

of operati on for an exenp (%/
opermwbmuethwba*e atztt@nisroelsl emlu enwxemless ml‘mﬂlfmtﬁ}it &e guna off, but does

not i e Aok FRMBR AR 0% Fout ed ¢ ougn

wirel ess ceI I s and schedul e information used in base
station_operational node switching, the comrunication

49838 m Figpreehfei @@éanﬁga]éWﬁ@%@bemawﬁéSqﬂf@m tmplemented in
t
el GHSIEDPEHEETR S g B Ry SO g o

operzitﬂ)ﬁ WEélgur the b3d3, staival's el inotudes GZV(tifel@s ftdronved et 1sﬂ1f1m%ﬂ off and a

y. net ho operating a base station in ) )
erelﬁisctﬁ Eﬁlééatvb? %&‘F ﬁ%eb ﬁtégeel;‘ﬂt ORY BoftINGHde Po0ireless tgigpigals in the

activédtates @ drawi ng of a state diagramfor an exenplary
base station inplenented in accordance with the
present invention. [0028] Figure 15 is a drawing of an

THFA, 6ty T SRR A S0 B SR e i

active FYde BE Bp @ ati drNarRic e bR oMitdaRsrhid StaRAIB SR e bﬂii%ﬂettioﬁ For an
and indications of timng synchronization signals

exemplagh spppdigenhyn aererdnase with s pieseshinyertiesse resour ces
while operating in the transnit standby node, for
still another exenplary enbodi nent. [0029] Figure 16
[6025] dritighmed 2iik b uisawmg ilhgtratigedn esmplary coBntRMPdEois Fhtem
Iary emhodj ment, of the present

. eratilLons |
inclu ﬁs@ﬁﬁ%wu fffﬂ%r%@ﬁ et o selisfed sahedyleatamation psd in base station
operel[ﬁﬁﬁﬁ HPdSIvel Rl F;gle%mﬂﬁﬁﬁ&ﬁ%ﬁ gys@?hz ?le}’ﬂeﬁ%hgﬁ §C<JOME!§106 with the

30] Figure is a drawng 1l ating a portion
presegt lnamt@nméluam n@rtoMdsugd Ithqrmeselnmmgntmm f requency
structure for the purpose of explaining exenplary base
station wake-up signaling in accordance with various

mme}n Epire 18fcotdpeisPipeetimbinRntdf Phgurb @@ﬁlﬂ?lgﬁf&l@@ as®Figure
drawing illustrating exenplary access interval
13C1ig ﬁlff hggt pf i gxemplary method of operating a base station in accordance with the

present invention.

[0027]  Figure 14 is a drawing of a state diagram for an exemplary base station

implemented in accordance with the present invention.

[0028]  Figure 15 is a drawing of an exemplary time frequency grid representing
downlink air link resources available to a base station, implemented in accordance with the

present invention, and indications of timing synchronization signals transmitted by the base



resources, exenplary segnents and exenpl ary signaling
corresponding to a base station active node of
woperaBsaen and a base station transmt standbyPowas2mb/035930

‘stati SHAR AL thegh Tebotiress Gz@ﬁl@@ygéﬁtﬂﬁ'g:h{"thé erBseibaadiEnbge, ®r stilleanother

present invention 32] Figure 19 is a flowhart of
exerr&ﬂwarﬁﬁmbﬁﬂ@?@t met hod of operating a wireless terminal

in accordance with the present invention. DETAILED

DESCRI PTI ON [0033] Figure 1 is a drawi ng of an

029! aFigurOron aideating fiusayiiLarsete of tmxleeatpmh’ed dperations in an

accordance with the present, i ngentl on an

exempamGEbodmantef e L mw@amt ﬁopﬁ%waﬂ%%l@ng Base station walke-up
JaTM of: NEMaTp/ SN }’%fﬁ%] graybe e.g., an orthogonal
s1gna§1 g]zgencytld | Vi s}’?on t p exing (OFDM multipl e access
W rel ess conmuni cati ons system Exenplary syst em 100

AT T LTI B v
tlmn%ein'dl'ﬁegﬁe e RF BR dussdsk of eﬂ@%nnfg%thﬁﬂail}%ése sﬂﬂ@n wake-up

08) are inplenented in accordance with the
mgnq@mgsre accordanen witbrvariewscenshasioents of the aresgitinveatighde of
operation and (ii) a transmt standby node of
operation. The BSs are coupled together via a backhau
fﬂ@M/MP I KFigBies1Eia tobvial slustraghgiebesnplat wocdss imdeteal iiplink air link
e.g., a router. Network node 110 .is coupled to (BS 1
1esoqg9q§? e;@gpp]/pry@ggmqmg aprbexggmtary sigea 11§gl%rresgez1g}ng to a'base station active
mod@lﬁgﬁfegét Ylheinﬁ aryegtg%/vo X{%F((hl thd aﬁﬁu@%& 859 Hg%d@%f B%ér&‘@(;ﬂr‘ gpu&g:r%gdance with
soméerhbmtimienta ol dre-présghthovérti@ani on- Accounting (AAA) nodes,
honme agent nodes, etc., and/or the Internet. Network
l'inks (120, 122,T24J, maybe, e.g., fiber optic Iinks,
g@(@ﬁ | Piplefo 1931§q/fﬁ)rwchh& Bf RBRehIIMyRdhQl bf dSJéﬁatﬁQ%Wv@éiess terminal
irected mcrowave |inks. [0034] stem 100 al so
in acterdhnagewitlathgipuesantiinyendipnwi rel ess terminals (WF 1 112,
W N 114, W | 1 116, W N 118). At |east sone of the
WI's (112, 114, 116, 118), are nobile nodes, which may

DETAN £D DESCRIPAION e conmuni cations system and
establish a network point of attachnment via the base

station in the cell in which it is currently |ocated.
3V SF ' Swink b an LhéhpIRYcREnuficd dm 100 implemented
Iﬁ@snivsr, l(ﬁggﬁlfles agfg\rt a1 #er r?lnna ecrson%\ Cdfoalsgﬁlt o e

in acasrslsdeawitls thePDAs), inVapivopnd usmg] etleds aﬁtlvemresonhaventlon Exemplary

comBHHTE VO 0P Ty et ey FRaGROREE HeHeaEofuion ytglexing
(OFIHM) %ﬁlltlﬂi@ %cé&§w(rel%§s200n%ﬁﬂmcélﬁbﬁs sylstéhh, ERéBplafipdyeidRNt @includes a

in"accordance with the present invention, to support

plurality ef ase S@bﬂmﬂﬁsclat%@ Mi 198 caelyBRi(106, 1 A®) hﬂymg a ppsERsponding

o QTR 0, AP T AT, B o
accofffande with the present invention, and support (i) an active mode of operation and (ii) a
transmit standby mode of operation. The BSs are coupled together via a backhaul network.
System 100 also includes network node 110, e.g., a router. Network node 110 is coupled to (BS
1 106, BS M 108) via network links (120, 122), respectively. Network link 124 couples ﬁnetwork
node 110 to other network nodes, e.g., other BSs, routers, Authentication-Authorization-

Accounting (AAA) nodes, home agent nodes, etc., and/or the Internet. Network links (120, 122,



106 via wreless links (126, 128), respectively. Ws (
116, 118) are currently situated in cell M 104 and can
woeowoupi4ed to BS M 108 via wirel ess |inks (13@CTAB2006/035930
"T24y! ﬁﬁfﬁ&te' %’eﬁ%r oWSlifiks] dable dids, addi6r hidh Sdpabidy radpelidsutas directed
erent states, e.g., an active state or a sleep

micrevatedinkisn sone errbodl ments, the active state of aWr

may be further qualified with the Wr supporting an

active-On state and an active-Hold state. [0036]

Ifmgw]e Systean ao@alamm&fs a@nuelngmﬁkmfeiesbmmm(WDn 112, WT N 114,

ted in accordance e pr

wr aaénw *TIR% i) sRowRbahe WSt b pbddh | 1iiizs ercbile nodes,

nBR8 ebtdiifh R t of
WhlcF)ﬁg sy em 1§§ tﬂ%élorﬁﬁgg{laxu Ssg‘%ﬁary ES 200a| ncl orgéo oint 0
attacAmegicda therba%)ﬁatlcm 1hlthmeerli intvericl2dds cuareptly beestedr TROY Tl 12, 114,

116,19 BB Erref P GnmoRIf B it PEPRHL i h g nts (PDAS),
lap’co?r!:r()ﬁfp‘:é.{rlfs‘i‘é1 A84/8Ab BTl &hﬁﬁﬁﬂ1@iﬂmn5§&%é§ e V\];]p?&%n% Ele communication

ed fo a receive antenna 203 th rou% iC e .
of vdiers eldso,atextomemeem@yd/meﬁles vEhie Wilsi (k2,1 @nkli6s 11 §opredmplemented in

accoaaaﬁ%wgﬁ }/&eypriasr?g 161&%11 108 rs@pﬁ%& gféreﬁgg g r?ﬁflgmlégtéén@ lglgnalmg with the

multBindtie Bisewal®nsQ 06] 0®! s, handoff signals, W state |
change signals, requests for resources, user data,

pomer control |nfornat|on signals, timng contro

A n AL ) B PRGN PERRRTE R PP Ry SR o B 1

106 viplwireess ligka(126, Mi8),ahsHeatieel eWsr(ﬂ B64i 18 8)pdrg cememtiesitubted in cell M

s st LASTTLIEE ek ST 28, RSy, s 1

116, 3D8NREY oSE BN Hifferdn@ R8s d V\% I ar?Bdivie StafPot S6bptsate. In some

‘transm t antenna 205 via h the BS can transnit
embetbmehisnthe gctgwaslt%e pha W“émammfwhﬂz quiliftedveitindg W shpristing an
| | otsignals, power contro
actwg (g}]%tfl%an a]?na%b ggﬂ?rs}ﬂ@ ‘signals, registration signals,
paglng signal s, assignnent signals and user data
nals. Transmtter 204 includes an encoder 216 for

i nBigaehisiatkavinef ien esemplendise gaton 24 inplemgnipd in
accoMaﬁgé(wal tljfé;‘gﬁ‘é eﬁ @eﬁt{btnoa fﬂg?ﬁ%ﬂ&istorf @ﬁef ﬂr‘éseﬁhﬁﬂf@ﬁﬁqn Exemplary

segnent . erent nD ase station operation
BS QODﬁTﬁaglf‘t&mnyS)éﬂBa Bfs @OlG8Hh bf thegpsibm 108 pf Beure 1. Exemplary BS 200

: onmuni cat i fferen ower |ev b yse or

incli€LR Lot e GFOBUIAT 2K ST ERRIer 2P Ol PP Sty memory

210 &fuglerdacﬂééﬂe?%@&‘b@sfzﬂl SVeP R Bé GRS clBnREnsy i @ERMAbe data and
interface 208 provides BS 200 with an interface to

mfomta@obaammr 2R dsesrupleddo plreqegve%tezm@ 203 theewsdr whish fisrhase station
200 1{1]1%% ?eiscls%% ?)fm]% Qgréallg%gﬁl rmé/lur 1?6188% %‘?ﬁﬁ t gg(fe(i)\ye% uplink signals

may fiffl@de)B g, @bcepesifils) bage sttmcﬁlvwdk@hlp’@gﬁaltﬁ;‘ harader siﬁnals WT state change
operation of BS 200, BS wake-up S|gnals conma
Signal dedus FfareSqUTFAY user diaRP ISR AoRFY! IfpEpation. mwgis tnmng contol

1nfox%%ag19fl¥_ﬁ%&19 dREOWRESe %%Htsfgﬂgﬁ R8P0 208 3 @hd B UelBtick 914 for

€ processor
decoding received uplink signals, which have been previously encoded by a WT prior to

transmission, e.g., decoding a coded block of user data communicated in an uplink traffic
channel segment. Transmitter 204 is coupled to transmit antenna 205 via which the BS can

transmit downlink signals to WTs. Downlink signals may include, e.g., beacon signals, pilot



e.g., a CPU, executes the routines 218 and uses the
data/information 220 in nenory 210 to control the
woperass4an of the base station 200 and i npl eneRCTUS2006/035930
§igndTEHOREScotrol Bgndls, eBeiRk chityd RidnaR, reRRttbiidiesigild phpiak 4iifals,
connunlcatlons routines 222 and Base station control ]
assignmett Hignpls aud s Aadsignalsi dnansmiiteriZed dnchudesamsneqdsn 216 for encoding

dothélggc yﬁ%%iég&ﬁ}aﬁﬁw '(:eg%%)ﬂiﬂg%rbg{l C .to;fglgér E‘f\s‘iﬁg) zf’acaﬁmﬁﬂﬁgfﬁc chanmnel
segnieat) el uliffargntmelids ©f Bade, stealoha@eraabmmffunemmete of d@\ﬂﬁlﬂﬁkt Gignals may be
nmodul e 228, an active, node nod atra

| e
commppigHads dierentRONer éev,?@znasab%%g ifQrdhe eaalmfryaﬁ 0 @wl@* signal, and/or
L d
the ffedfiencd o LARDIiGRbf SBRIPY RIS bE AferBA 1T ixBdrEace 208 provides
BS 222 Gyitheangnterfacestohbelbdokhaul setveatls icespling BSHR0Gitedbthienmetwork nodes

ts tq.Ws. Th ling i,s.a f i f
nd e e iR b reher s O U0 ifetHa L atur eltE o
sched18/3 1hﬁ%rn§t§>ﬂ p%rﬂaﬁnﬁé‘% s%ich}h% AR AObT eRLktRin STBY P60, BS wake-up

can schedul e 'upl i nk” and downl i nk traffic channel
signalg gnmntagdedbBimndeghangs signats, e WHEShandoffisignials. t r ansmi t

st andby node of operation, the BS does not schedul e

any uplink or downlink traffic channel segments to

W-(B7ﬂ [ 00RHorBaERinsludkd RUtIAEIE Standristalihfoimation 220, The processor 206,
modul e 228 controls the transition of the BS 200

e.g., p&Rkb enequiss therqutisesdigeandfusesibe detaororRafianmeOip apapqry 210 to

f
conttt%? g%gx?)éﬁaggg gf(') ﬁlte rbg%esrtéﬁ nI%O 2%5 ‘?m? nﬁfh@tn‘lémod!%‘%?he present
invemiatna/Rmui:memaltSi inclu@@ ormunieatbong rduﬂmes B22 el baye statien control routines

224, A R 20 ch A3 SPGB YIS GP BRI rotocols used by

the Bs”@&i IBYdsk Xtaﬁbﬂ@or%%‘ff rodtﬁ‘é@ﬁﬂ@ﬁcﬁt@@se@&h%&ﬂﬁ@ Rod®226, a base station
recei ved wake- § signals 256, received handoff si gnal s

modasmsmeueodzéd 224, anacirmgée wogwlal280.258anspdtosinddy masigenodule 232,
a recalé/g %}%}{é %ﬁ@?lﬁ é? réan%%? ; et'rtch tr?lu L rcﬁlrl]é %%) %ﬁd %é %/d i?lterface control

transitl
modilePpgen base station operational m)des, e.g., act | ve
node to transmt standby node or transmt standby node
to active node. As part of the node transition

OSSR AR 400 EREAEAAEDELANEARIGR Bk
segnizB@, to WATd. el'ldesgheduliag |ngﬁmh'eombﬁtha nwde of pp&4gn #cthe BS 200. In
.230_control s. BS oper.ati

som e L IBAES i€ o SIS IBrds Ol smerana s tchSdute uplink

and dmﬂﬂh& 2 é}faﬁhél@@gnan;&; mnwhﬂ@%é@mecms &1if AR thdd8mit standby
nodul e 240, a traffic channel signaling nodul e 242

modeatoperation, hadSdperoatschedula ansFuplmk oslawntink fragic channel segments to
si gnal i ng nodul e 240 uses the data/information 220

WTs; , . . . . .
i ncludi ng active node synchroni zation signal info 272
to control the power |level and rate of synchronization

[0 rg’];ll SBase station mode transition control module 228 controls the transition of the BS
200 between the active mode of operation and the transmit standby mode of operation. The base
station mode transition control module 228 uses the data/information 220 in memory 220
including mode transition criteria 270, mode transition schedule information 269, number of
active users 253, inactivity time 254, received access signals 255, received wake-up signals 256,

received handoff signals 257, received state change signals 258, received mode change signals



t he synchroni zation signals including beacon signals
and pilot signals. In the active node of operation, at
woeasno3saee of the synchroni zati on signals ar ePCT/US2006/035930
249 800t theldugent raode? 37 iardscidinigarhetlier & ahdeststhab tieeab trafdifiombetween
hi gher power | eyel and Q}i) higger.rat , thgn when .
base sipONRSETONLTORFS: & Soprbaimars 9 fpHRL FiRadbHmedeeTiagpit standby
modeBIEHRTmORET AL hPof the nldd8 tAfitidEpiHRER, SbIOREIRidiHodd1e228
base station 200 supports uplink and downlink traffic
activatéscomeelf astignmbdewpodnle B30 hed gaisedustandpymoatinle2322 Gvhile deactivating
chedul i ng uplink and downlink traffic channel
theoé‘?g‘??@nts to active WI's being serviced by the BS 200,
e.g., Ws currently registered with the BS 200,
operating in an active node of operation, and

040k ntAgjiveanddegoatreignedide FHbepmrokcB$ pperaliens in the active mode of

i.d ifier. The | i ' saf fi anel. .
vse AL, NSO AR o8R0 i
modilé 240, eraghestn@helsi@nihg O dueAUb eandd2] Scppiieah6dule 244, First

operations pertaining to the encodi ng, nodul %t ion and
synchrprpiArssgreins madslir*0ires tha d+ipanionnsiin 220 igpydiag argve mode
sy Al S BE T 27 P RETb Cupcy ARBEFAPPr pmchuonion ssmal,
the sysichioalzatiod signga gichglimplshaben Addblcant pibit sigoalgi hythe active mode of

operations in e active node of base station :
opersar R OGRS éwg}ﬁa&lorﬁlgwdwema@@m PIraRRed at at least
one 0%?@ aclﬁglﬁér@o%e§§vgpﬁfdaﬁi} D BFhértate) fach A Thd bak 3REBY is operating in
nmode of base station operation. Transmt standby node
the tramehit sakdy mortsl afdesrationth the actheanddeantiaparasipy thel haggystation 200

dul.e. 24 and .a d paaqi ule.244. .Second
suppBiihifls At ke PR Er SR AR SR b R i s modute 226
sched@@ih@{rpIndlosmddvanlinR 26 i eHau Al Begrh ér@ 8 S dtive WaThing®dteiced by the
synchroni zation signal_info 279 to control the power
BS 2@%@@., Wi cprerlygrgisigrdhvignthe S 0, epgatingn gnypetive mode of

operafbh CANa U EAT Rzﬂlir?]%g Bal Seib Al W eﬁﬂv?ﬁselr Ec?eﬂiﬁ@xr.‘ erffuplink and
Peacon signal s amd pilotosignals. Tn the transm t
downdinkndffic dadeecl cbgm@es ateivsed toatont eyaisster datainfofmativa. The traffic channel

. nchr.oni zati on signal.s are controq]led to be .

signafifg mofitie ’4a cqnttals opgrAensTIsEABMS tpithe Sicogier Tpdyation and

transhf¥Rh RA8whiiAl trAfHcQWBinel fbfals HEELNB bR oRR P& taining to decoding,
station is operating in the active nod

e_ of
demodplatian.i aod re@uan] ofRebek iefficobanned bignelgull epzng medulegrd controls
. oper at.i on f _receiver ; Ltter control nodul e
pagm&?ﬁtelfa%)lf)gs %‘&g’? %t%g r%o%fOff%’ rggayn%%nt{o?t%z’g}%ﬁj I/Ointerface
control nodul e controls operations of I/Ointerface
I n_sone enbodi nents, npdul es 234, 236, and/ or 238

208.
Bl941 b elransmeibHpRFRTPeR? GRERL BPiHE L2 contals RS qpertian 1 the
transxé%%gaﬂ(ﬁ:w hidds H}"Badegts%@gﬁ’ %SP&QQ(B‘H erdidnft F%gg}gﬁ 18dé'R8kulk h82 includes a

rent no oper ati on.
2" syDehmhizafion sighalong 1BGM1¢ P4, adds 2u¥ pegihgmodilerXt iSecords0

system dat al.i nf ornmptj gn 251, current node 252 _nunber .
syl g R SO L4 rhat b A PR SR R gt standoy
modd dyREBhiSat @ si BOMTo 279 @F E8tloPthe o Srer RiveSRIMR ael TR $ncBRhization

of more of the following may be included in data =
signals, the synchronization signals including at least one of beacon signals and pilot signals. In
the transmit standby mode of operation, at least some of the synchronization signals are
controlled to be transmitted at at least one of: (i) a lower power level and (ii) a lower rate, then

when the base station is operating in the active mode of operation.
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i nformati on 220: received access signal informtion
255, received wake-up signal information 256, received
wbaoat/ef446si gnal i nformati on 257, received stareTaisamgn3s930
signal i nformation 258, and recei ved node change
gnal _information 249. %0044] W data i fornati&g 250

[Q@ézhdé%ecawﬁlf enigal moduls 23 coRFls ARATAHATS Qf TeferveR £ fransmitter ,
contr?]ﬁgg%gg %@R) é}%raq{bng B?tréﬁ]‘éﬁnﬁﬁr Q'O%nf/bxntk%ﬁ‘aé@co}sﬂgl’ g%sgle%ntrols
operatis gy 6f 180 titerfader208| & poroe embodiments; mDéulBsh&?A aB8e, and/or 238 operate in

current]y registere b ervi.ced. .. At
conjunp o mitE HEh B e /SO 26D SrETETHIC Pt a2 depending
i @52%@8 B8ai&P0, and V\7I' data/info 250
upOnlkﬂﬁéc %a\é‘?i V\ﬂ'ﬁﬁ%edat al i forlmatl on 260, ..., WI' N
data/information 261) W th each set of

ﬁ&“ﬁg 5%33@/ 5 oar’g\ﬁ% ﬁ c{]eg W”g Pﬁ%tlfwﬁrné%ﬁ{| 0 yst H}Az*Xa/information

251, éi?r?efnt #3118 220 2umbtr beQske ﬁé&@%i@ Andctitioy tili2en, ﬁﬁlﬂcurrent transmission
devi ce/ sessi on/ resource i nformation 263, an d WI u

powes infonativh@Sfa it 6pme E51es DR Pr @ateaoleeez ollqwingresy be lr@luded in data
vi de
infors {1%%'%0 ¥ %ervwcfégs S%%oﬁn?dn %t1§r?% 0 g}eg ent t &&Séle“f ormation

256, iR hMYE-GIf bigndl inforMuioC287, eovsivee stateathangd SignAl iriforvillion 258, and
identificatiaon informti on 264 includes identifiers
receiyegpedeghaneswigrnl yformadiag 249 yni que devi ce identifier,
a base station assigned reglstered user identifier,
and/ or a base station assigned active user identi f| er.
[MMH]: el Wé“sntatecmfmtlmn 280 incholesrdiffeomt g880f m&m@gm at different times

el 0 S50 AR L S, i sy o

have %ﬁ? SéeeittRl Bf 18 @ciiredthtd it arefoulrent]y Rgistdred and belng serviced. At
ormati on, peer node identification informatio

othergigsesi the BS may hareornesr inenye ugare whichree beiagpgrrised by thie BS 200, and

nf
W GBI BB gy A2yl o it
each & deda/icfoannein @E@Bjﬁﬁidmg tassWinser mms:nﬂy beingfeviad. WT 1 data

page directed to WI \% telnf? tion
inforlpgBon A6 GG PRBARRRO SV TdEm ORI EAaR BT st at e
devmg&egsri)cﬁ{h%gélﬂ& Rforhtidn 263, 9nd WTeSH sthinforn€ibh 265 h0két data 262

or an active hol d-state.[0045] Current node
inclu@dé&? eignobirdeadem ﬁ@crt,rchnta Ble datﬁemdllfl@rmgmrhete@dﬁd fﬂiitW Trddad/or

.. qf operatj.on of 2 ctive node rfrans
intened, IR SHU @ PoRLAFETOY T db PUaTHRG et 0y F BRI W 1. WT
identt RO (HFSYm Bibn VS itcides e} fitR bspicREeddvith WT 1BS.g00umidque device

an active state of operation. Inactivity time 254 is a
identifigipa base ftatipn mpgmpéirmer@gy ugss identitigy, apgar a Rpisrstation assigned active

th

user 1dgg§ﬁ%c e\?g@és}gés cﬁﬁfeé@gg%% t1§1‘f§ @c{xﬁgﬂlﬁ%mon identifying the
type 85W’IG<X¢W&QI 8.gg nidbile phohe] data temdml; madﬂ; dlassntiey ctbe sésaion information

270, the npde transition 28tr S|tlonsthe BS
mdufi’rntgn? gefcr%gﬁ%ftaen%tm PSR ‘?“%P'éﬁ B’éna %‘Oieéflon time

inforF@A6h, Bl RAGEDRr iBfAhaticH f%ﬁlﬁﬁigoé‘ g2 asyigeR uPERI hifd/8r downlink
etected recei ved request for

traffic channel segments, assigned dedicated control channel segments, assigned resources for a

page directed to WT1, etc. WT user state information 265 includes information identifying the

current state of operation of WT 1, e.g., sleep state, active-hold ON state, or an active hold-state.
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access by a WI, e.g., aregistration request. In sone
enbodi nents, under certain conditions, the received
\VaamHﬂB&@hgnal 255 may be used by transition nmeduius2@2835930

i 45§ 1"008He ndddnSD idiek ‘iﬂﬂh’ﬁa{tﬁﬁﬁﬂéﬂhf?hg ARt 08O of operation

n active node of operation. For exa the aW may

of B$h20G; activemede @Sravenitstandby mode. N@mheé@f achive am%?c@@@tlﬁes the
e BS

o554 e DS R P o ARG P BRtBe sciviy
254 i§ QRfne¢duater BasesinaCBEBS J00tof fheddmormn of tifik since atlenstdne WT was

signal may be used a trigger by transition npdule 228 .
active frogihp paisaeativg ©E fhei B2 ~When,Bke poetiyift inaced %eﬁézﬁoaethreshold in
modé Q%Htlonaﬁﬁsjlay 2, WRKEoddak0f gd&&f@iﬂﬁ?&l@ﬁﬁ?ﬁle BS from active

resents a defected received request to transit

modéhﬂummmaﬁmﬁmyﬁmdéron1transnit st andby node to actlve

node. For exanple, a wireless termnal, by nonitoring

t he power |evel and/or rate of downlink broadcast

SOAL oﬁéc?e?\;e'd%@ceib ﬁ@ﬁ‘iﬁnfé%%dﬁ TSreblagdntd @etBPe@R¥eiv8d request for

|n transmt standby node, but decides that it desires
accessdyreWdire.gan ragsnra.t@nuscmest thesome @n@odmwu@@ﬁ @ertain conditions, the

T SR MENEN 2 O T —

transidift AdAbY Mo deitéhm Qétf\/fe%&rtﬁ%péﬂaﬁblﬁt BétCaxafiple, &té a WIahyeHave
to recelive the wake-up signal. In sone enbodi nents,

entergth BS2s call end ﬂ?ﬁkfeﬁ EsemBERIcHe yegrvlate, theBhmar be in a transmit standby

I I
mod Y0 PR A AR SO0 OPHEE RORLANA D ed R80T,
this r@&HiV@k:sh@{ail ﬁtaiy@ehahaha ﬁfggaﬂﬁ,}eﬁmsﬁl@nﬁbduldz M &wometivate transition of the
nbodi nent , he wake-up signal is the sane as the

BSZQ@BE%%“ﬂﬂﬂ% & with the BS 200 treating the received

signal differently depending upon its current node

252. [0048] Received handoff signal 257 includes

1(GE | naRcwedsmkcwatsmawnimuha ﬁd@fépr@prets atdletmted Irwelved request

at .sone handof f .si may
to e T IeE SRR 0 ERTRitlBRRy mioff RS ogl FPReeife. o
wirele§gredhinBN b nﬂimtﬁﬂﬁ%th’é ipa@er levBleandandat bf sowmalk vrayddast
comuni cated via the backhaul network thrgwgh /0O

synchianigtion s gasdetermynes that theBS @OP oy inmnemi saniy modadyu decides that
f f

it des{n%? técfﬁneaéaﬂ'{é% g%)&reﬂtgfé&gﬁ&rz? ??&W’Ivfegd%&l%gé Bl% gfgtggl%) the BS. For

exan'tpﬂe Mordaérabodiﬁmnmttmmﬂorambstah prodofideelr timés, amhm/lhe tiseng/ frequency

. For exa {ﬁél ecei ve andoff nal
SWCPH%P%I?E? Va2 t° TR FRP SteHal | '8SPME & 8 meyts, fhsame air
link ﬂé§(ﬁfrcéssre&?€/é&9“of‘§&g%%§fafs ﬂl%’y Ao Béihs%@l%f whigs&p $ikRdls. O some

the information may be used to update nunber of active
embadiments A58 wah@rup sxgggléxas aldefferentroharapteriptiethiay pn geaepneignal. In some

emb i e AR AT DR s P EaC B LR B 200 weating the

receiG& §iSmul |d}ffér81ﬁ1y8degéﬁﬂnglﬁ§ﬂn itd cuBenPR0de 257., a user in
sleep state ei ng handed off to an adjacent base

station, the handoff signal information 257 may be
:['ﬁﬁt%y OR Edeh 34 g;ban@off %gﬁ‘a‘i '2‘5'7 %bl&cfe? BBFhANR HRAEdLwith a handoff
ransmt stan
operation. In some embodlments at some tlmes the handoff signal may be communicated via a

wireless link with a WT. In some embodiments at some times, the handoff signal may be
communicated via the backhaul network through I/O interface 208, e.g., allowing for more

seamless and/or faster handoff operations. Received handoff signal information 257 may be
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waiting for the inactivity delay tinmer to reach a
transition criteria. As still another exanple, if the
woeosEingsde handof f i nformati on 257 i ndi cat es t hatTas2006/035930
used%éﬁﬂsygoof%u atedho s handedoshdtichramtienmadh R o€ aétiBIsé® 253. For
BS 200, and BS 200 is currently in transmt standby

exanpiele ! theeceived handetf signatdyfopnatitnetp 7t igdicateg thaf thg last carrent active user
o e 98 5 PGS B0 ARG IS B gy s o
activenders @68 and trizgéilthe seiudfdsactibity tiardd54., Apamotheliergmeple, if the received

handpRA Rl S IoR AP g LGP [HIAERY G REIRBr. BS 200, 0.8, 2
user F&ﬁgépvﬁgej i b@ﬁﬂg %m%tom%ﬁﬁgﬂd%ﬁ% Z o Yo hahd SFF sigﬂ%lt information

rom-a central “managenent co n , directing t
257 map hs esast tattiigger mothasitiha figm dvtive xeda te ttandaut stentyphade weithout

.central .mapagenent .node may be directin de..chapges .
wait o 0 IRASHDY (e HROC S AT o SHLBY ool QROltRE Sxample, if
the rE&BFe| Hand 6¥F BIfb @R ANES 5 S¥BESes thAash RAVE W to BE h@idel b ff from an

i ssues, energency considerations, etc. As anot her

adjacenhRp|te BSaAP0aapda s 200 ireeperentlnin wansmalstansihy nzodeothminfemgation may
’ i Recgi yed st
be o B R P B nE Brs 1 2007 Rl AR, Y B2 R the s 200
will bebgeramid iaractiveonodd\Whem the HT icRgoudesitRe hagiofff provadighangee seamless
in state, e.g., fromsleep to active or fromactive to
handgéfeqperatin. BS s node of operation is affected
accordingly. For exanple, if the BSis currently in
transmt standby node and the BS receives a signal
i[0@H9 at Racpivdiahodmehange ¢ipwn] WiferncationeX40lipclndggiisfoenatbn received in a
but . i.n s#epstate re%uessto beltransiti ned to directi
comAnGedanaqefhanss MEsPR% v 1T * YERTA RS8R COERES PP, directing
that & B&cRR$ion Thdel AR dx@ciisd. | N RREBle, ASerARPIARLgement node may be
exanple, if the is currently in active node, with
directin ynasigechaeges e aggprdaaeriwith aschesiles ipcqosdpres wathtoyerall interference

v BIEL 0, 98B UL 080 30 By BRGhe, a

adjacetibdse stativh inely sefda c@atlahdddmaedd ¢hange fessagofo BHeohmase
station to transmt standby node if no ot herW becones

active before a tineout criteria is reached. [0051]

i‘ﬂg}k?étﬁ nt RE&éi‘%?lrgtﬁé bﬂdi‘l%g 91%513. fLRLERE 2 W inéRded received infoftmation from

ormati on pertaini e current transm ssion o
a WT heli®d8ng hmequestoliod anlcangeiitt stateheg.i, froerdléaprip attine @3rdnhective to user.

t .SSi : [ d with. ) .
The B8 AR B E e R o RERR o Sxtinie £ B RS insoprgtty in
transhdi @RSHLY nSERMEY¥hBY teRfved ReTeAbl iAfichitng RUGRGIIEW TS currently
conpared to the average transm ssion power associ ated

regisfgrechbyttie skepp piateiregucsts tobe Hamsitiqngfite acttiestate thestrapsition module 228
We cLi e} ati r ! . .

s 4500 S ELLE TRAE 1 SRBSL A SIBPL e BY s crmentsy

active heodey with ohly @icaietiy Wi)dad tfat afpeaW T eequests €6 Basition to sleep state,

transm ssion poweyr is reduced. Alterpately, by . i
then ey P ﬁiﬂrﬂéﬂf_ﬁﬁﬁﬁéﬁwﬂeﬁ UBTE 615 i 75‘%@41 %ﬁé%%ﬁ graciyipjgounter, which
can re¥iRla HRARTI03 e Hhst stFor RBUEIYRLtstaBdBy mobtib ¥R AHer W becomes

active before a timeout criteria is reached.

[0051] Current transmission power information 259 is information pertaining to the

current transmission of the BS. In accordance with the invention, the BS the average
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one, average transm ssion power is reduced.
Alternately, by skipping OFDM synbol transm ssion tine
wono@romssd4e duri ng which pilot signals are convegeas2006/035930
transivigdiotfFowérdissodlaiéd With BRVRInsmEssToa G @86-traf D& dhn sn@¥ during the
data/informati on 251 includes active node information
transpgi standhyBede ofPpartiby ismsdeced whenpampaied 4¢ the average transmission
pow?tﬁ%sgcw(rléat%? \\gﬁh ;l‘ggétrfids{ﬁ% gg)rﬁa(ﬂqmoﬁ][uga?ﬂncgfé}%nat g%féislﬂ'u%ng the active mode of
operhti@n sidrieRimple] byeredacing iy pomter devePoilackapiotpigial dunng the transmit
i_nfor rm%tl on 271. [0053] Active node Iﬁ%‘? (ganxk
standypodre %’g?t?élﬁpo*ﬁ’eﬁa&elt’@ﬁs@tsﬂﬁ%POWﬁrfléF vzﬂately, by reducing the
hiS8loR R !
YRR AT S b ISR TRR0R 8305 8 4 fom o
one tawatageﬂransadsshgn pdveerﬁiﬁedzhcdde Altermdt@y,alm skireping OF DM symbol
R A B R AP WP S T B ranision pover
is re@uc@nal information 274. Beacon information 273

i ncl udes power information 275, e.g., a reference
power | evel associated with the beacon tone or tones

ch b acon nal,. a i n ) ,

o[ﬁ? oL rra??fs A1 t@ﬁ? Dafion ?ﬂl e %Ssarﬁf“ RO ?%P °“te"h6§ transmit

standlgaaode iat@nation B67, |L?11hlﬂ’db¢i}ﬁlnﬂ@ﬁmﬂg dﬁd@ﬂ:qu&ldy@tructure information
information 274 i ncludes power information 277,

e.g
268, gcheduleripfemationgsd, mﬂéﬁraa@lg% prafeda infpemation) 250, %rtstwer information
p71.and rate information 278, e.g., information which
identifies which OFDMtransm ssion tinme intervals are
used to transmt pilot tones, and how many pilot tones

a[bmm {u cat gﬁglsfl mul taggg °ll]1 in e%{ﬁqtl%&w]t;gfggglg%gnatwnzn
includRP AL LR EG inbrimRioh %s%%fa'tédewﬂpﬂl% syh@P&ftatibhafsAlstwhich are

st andby node i nformation 267 includes synchronization

genesatgh@n travdwitiagt hyothe Biowhitecindglle aejive madgef ept:r@tltnc Synchronization
mgnél 1n np”%%%zaﬁa%&esaée%gon ﬁléncel Enquxﬁéﬁo%r% g II%tosrllg}?l 1n§<§matlon 274.

ransm t

Beawnl 1hiennﬁndntm73tman6m povsdr anfolyativn a5 0d. g O p esfatchpower level
Synchr.oni zati on signal information 279 i ncl udes. beaco

assoelatjﬁ avith; the Beacan s oF denes 9é e bercos signgl, andree #ﬁpmatwn 276, e.g.»
1nfot|%ﬁa%ton 1&&%&%’@%&&%&%&% rgtégf tH%‘HeH&)% Whlle in the active mode.

or mat | , €.g., a reference po I 'eve
Pilotas fombtadre2l? 4Aiint]luded1®vtm acformatene7Gy e.gon ee;fenahc@pmher level associated

.. b d r.at f t 283,.e..4.,. :
with Bp L RRe PO AR PhG ek PIGAGS FiFTy Gerifs Wb OFDM
transRARKGANtIBE diddvals W hRd itd trhikehit piB So¥ek, sHIHBIOM ﬂﬂ’ot tones are

Pilot information 281 includes power infor matl on 284,
commycsted Swptaneasly poRelr of 9 EIFDM $rpsmaiseian fimerinjsivabt in which pilot

toney ARl LR AIRbER  anori Seion i

intervals are used to transmt pilot tones, and how

| | ly
gﬁ@%‘] glf T?ahggl%g%%@?{z g@%@gﬁ@%@%ﬁ%ﬁﬂcﬁw@g %glfc%lflgmzatllog signal

information 279 including characteristic information associated with the synchronization signals

which are generated and transmitted by the BS while in the transmit standby mode of operation.
Synchronization signal information 279 includes beacon signal information 280 and pilot signal
information 281. Beacon information 280 includes power information 282, e.g., a reference

power level associated with the beacon tone or tones of each beacon signal, and rate information
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intervals in which pilot tones are communi cated, while
intransmt standby node. |In accordance with the
wonesass44bnvent i on, at | east sonme of the PCT/US2006/035930

nnnnn

283 %yg1 GhfPmb#et id@ﬂlfidr@rtﬁé FahsnABsoH fatest thybédeen Biassl, while in the

station in the transmt standbq¥ node of operation are
transpribistandbrytreeriea tPilob idermmtion 61 n( ydea ppwerie&umptoR 234, e\ge| a reference

povv?ﬁq@éél 8?5)081at ﬂl%oﬁ%t‘f‘%} @‘éY‘gﬁ 1nt%?18§t?51|i8§é%@? 11%8}1‘11%%n which

idenfifi@nshich SFDM aMedagsion Ol inRtitalidre byedtth erabasit plovtbh@)and how
while in the transmt standby pode of ogerati on whi ch

many pHoi (PRES e poTERGAIFS giarg aseousiit Broagl @i Oy HaRgmission time
a
mter??é‘f‘xﬁgﬁf&héﬂpp{ob\gsg%?gﬁ%huﬁgﬁ é:ov\%qﬂé: tt?elfn%nﬁss'tdﬁgﬁl B dS 2/ Baccordance
withftheppessne jnvehtiors brleest sorhe bfrtieispnclzéifizationl Slgwlmb tremsmtted by the base
.uplink carrier equ ncy, link tone, bl.o
staﬁgﬁmrtﬁérrmﬁ%aﬁ PrictiopAe W&@H&d@ﬂq&ﬁ ) e reduced
pow&qeﬂél AHd Kﬁ)faqreﬁ&teﬂ Phte, @@H‘@sbéﬂf td BRAcRBbMIof operation. This results in
information, segnent definitions in a repetitive
a loweritansmispidn faV@qgﬂemwerw‘mt buths bapestaiom W Q)mrﬂ;c trewsmit standby

modf b SherdrhATeh s Bhrpt G P Ut E oA RL R b s ctive of
adjadat telllvitish arshu@ing thS4pRY BdRkfciedeaconsl ot s, utraslots,

etc. Schedul e informati on 269 i ncl udes stored schedul e
information identifying when to transition the base

S TR a0 SRR R e .

upllrﬁatamertﬂeqaen@nﬂblﬁﬂtrtbmlpiodd idogyniinkl earriaf fiequehcygrofvatiniatone block,

ura f di fferent Schedul e i nfornmation 9. .
up 1fﬁ‘a‘9n‘? R TEREr RUE Caihdipap 08 TAaP BHors SR debmtions in a
repeﬁ{‘ﬁ‘\l'é-’tlilnﬁ@rbnﬁ?reagédé?%ﬁ'gcwx%oﬁea%ﬁﬁ‘ﬁﬁi)ﬁnatﬁg AR iXBYmAfn, OFDM symbol
located”in a renpte [ow density popul ation regi on and
transgg$reeiutimingintormation and e@upmg af ©HRMesgmbnlsantoy agn half-slots, slots,

S ul es schedul es nated .to sul,t th
supefsiS Wp el BRI SRifle DROfioR 268 hictbs Bl pphectute
infornl¥@iof X@RE ARG PhesRNemsBiondhd bak Btatlﬂn béeeebRs@ivetaal ih@nsiBit standby
cell. Adjustnent i nformati on may be comuni cated to :

modeyc kyasous embedimeyts, schadrle inferanation 268 ngheles fataddeg and
corri.iiéﬁ(?rgfﬁngﬁogg ngéx%{a:ﬁ%g lf&rgﬁg@ﬁilal Fﬁg?ﬁ%%’f%%ﬁ?ﬂgﬁgf NS hEAUIE il Brmation 269
may iinvhedel predeyertnime slcheﬂules antliok seheduley whivh daﬂbe athuajledo Ror example, BS

nod ransi.tion co nmodul e 228 in determning.if .

200 Sy B RIeRch b ErrR S et PO roB e foppation 269
may 8¢ bade@OnUiesn BheRNESr écﬁé&iﬂé@édoﬁﬁnat@d & residt inhE&b&RGEition being in

BS nomi nal baseline power |evel, and specific power
an adtiye emcslemomfdi@wh frecarpetted bresesice néa trawah thesleaseistatiens cell.
Adifheht i Pafion e dafafitertd Bbsfin: Jitifd qufelfed rains andor
added98bdhanwied traimegul ar assi gnnent, paging, traffic

channel at various data transm ssion rates, etc.

[0057] Figure 3 is a drawing of an exenplary w rel ess

t[%ﬂ@] nad 1o d¥Wohnst@Sh &Rl S B Efion 270 includes information such as inactivity

time limits utilized by the base station mode transition control module 228 in determining if and

when to perform a mode switch. Power information 271 includes BS power information, e.g., a
reference BS nominal baseline power level, and specific power levels or offsets from the

baseline level associated with each of the different types of signals to be transmitted by the BS,
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in accordance with the present invention and using
nmet hods of the present invention. Exenplary WI 300 nay
\Vbemﬂny&mﬁthe Ws (112, 114, 116, 118) of exenpCLamp2006/035930
e.g., B“eﬁ&tr‘?‘ﬁllb@@aﬂf askigehhest, tegulal QNm dnX qraping| trafWit cB&Xhel at various data
incl udes a receiver 302, a transnitter 304, a
transipission $aiey, €06, user |/ O devices 308, and a nenory 310
coupl ed together via a bus 312 over which the various
el ements may i nterchange data and i nformation
[Rese] vaTigd03 ik & deawing eflart exenmpiari, warehsss exnminaB (8 Ty B0 implemented

which the WI 300 ¢an receiyve dovvn nk fs'gnal S fron%
in accm@amf wathghe pyrasit W@n%%@dsltsa%g oo ld Pifsenyatvertion. Exemplary
ﬁ?@é?w qf1401F1%f #18) P exd ﬂps’%ﬂehﬁk)o f Figure 1.
eri??gn s 1 c ude sync onlzatlon)3|§ﬁéﬂﬁa g., beé%oﬁgne
signal s and pilot si gnal s at a reduced rate and/ or

I t at 200 is.]
RS < Tscier VEhaPERBHER RE<aBhr e TAgIed *Pidmgsssor 306,
user %e\%)ééhcmSO th? é‘hieﬁ{@)ry%B Hf‘é’d@ledeto getherbﬁ@é? B3 1D Geakdicinge various
pilot signals at a higher rate and/or hig herwgovver

elemdngs/mhy inerchangs rduamdmfotrh@tlm Reseiver 3268 doyplerb@aecyiye antenna 303

via Wia}cg.ftﬁe &‘)’I‘éﬁ% d %e§%1§$§1wrﬁgic %{‘S p%o Rbglgg bgﬁg dt ggwnl i nk

downl ink signals typically also include assignnent

nals and traffic channel nal s. Recei ver 302
[(WgPhde\é’han a@do@aeeita@p@%ﬁ hth agfeea% stapdby; pede fABSTRGR: the

b .
T
reduoed umh end/bopdwarisvel.t Waieh ghe haé&&fatﬂohﬂ@(] gdmnvthe atti V@R operation

trans li.nk signals.to.BS
the AR RSl He e E R eis b 64 PEOB g0 pilot signals
ata hiﬁfé?fa‘f@&n@&%lgﬁéi‘ %@Wblt 16981 in bBhpitkson it® ARl thanS@R staadbyARde. In the
access signals, wake-up signals, W state change
active mqde of leognlatlgn upligk ed dowli ffip khanngk ¢ignalis dnswpported and the

downi ngfég%ls é?pégag{yse&so in %neg é;s];s}c Wy egp g als Flocy\%#ig %gamte[% glgals. Receiver
302 isddddsncdedol@s 3emaalar de'&d&‘es\wntdi\l‘edm@ﬂiﬁk sighalk &dsdh Iswedeen encoded
ofthe uplink signals prior to transm ssion. [0061]
by thejgese sfation Peir Felgansmsssioie| udes, e.g., switches,
m cr ophone, speaker, display, keypad, keyboard,
t ouch-screen, nouse, canera, etc., and provides an
[0066] f dbrendnmitter 31t bbu';gedjmetrandmitahtmhm%@ﬂirmghawﬂdch WT 300 can

oGR8 S B T it et oot
recei G Rhd @hndhitte a@fﬂnﬁ%amémélﬁdbgadééis@@gn%; BS vihke-up signals, WT
Initiating acal |n|t|at|nraga request for a node

state elneemgg eequasicémslsstegpests fonplinteirafsn ch@mﬁ}eﬁgmgnbwsmﬁe%ehandoff
3
mgnaﬁsaP% &t %cc)lrtma g%l)ntg@ gpgn%{.lh giq%rllcﬁs(gzlg éag% ? ﬁg{}g uﬂaﬂ?x?utt%} §%€[§Qludes

encodd¥ 8¢ 8 txthscH dirod &Lt 16astSohk® T alm:iup.]ﬁﬁSlgan prior to tra.nsm1ss1on
data/information 320 in nmenory 310 to control the
operation of the wireless termnal and inpl enent

[P ASUS: 11318 vREes S68 tncl b ™Y & Ofvitches, microphone, speaker, display,

keypad, keyboard, touch-screen, mouse, camera, etc., and provides an interface for inputting

user data/information and outputting received user data/information. User I/O devices 308 also

allow the operator of WT 300 to control at least some operations of the WT, e.g., initiating a
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Routi nes 318 i nclude comuni cations routines 322,
whi ch i nplenents the conmmuni cati ons protocols used by
wOher7W8543600, and wirel ess term nal control rouPCDAES2006/035930
call, Pifiing AQ UM B Phode@UAd deesccddbtdrbe Infel@satidn Desieering off, power off,
station mode deternination nodul e 326, a wake- up
etc. signaling nodule 327, an access signaling nodul e 328,
a handoff signaling nodule 330, aWl state
transitioning nodule 332, a timng/synchronization
[MQ] e M&ore3 lpiseludésaioutinesidd 8 nhd dutadhfoanaticat3fdle Thd4rocessor 306,

recei ver control nodule 336, at snmtter. control
c.5. WEAT: N guanersuR ol ehesd b fainlormatonaz) Tegemory 310 to

t t .
R
RoutimpeB B& 1nrch1de leamniunécaBSnsnotiest32dnwhich timgletteatsitbe edmmdnications

oo el g S B0 S ot PR comco
routihds@d "ﬁ'lélu&és%ﬁﬁ?é/ stARSEmBAe @GN BatiRdBedUTOB2E %arake ip sighaling
sone enbodi nents, a reduced rate of pil ot tone

modw¢ §RElanragedss dngo@hr@noﬁé@ 32he hBalofE sighalinganedsile 33Q, anwwtate

v e LS AR R DA g

modild 9841 & re@iPdFRbAtrol Ao &NEs3 6; hedimRit Sontf] hexduleedd Spawkd user I/O
| evel of pilot signal indicates that the base station
modylg33% transmit standby node, and the level of the
received pilot signals may be conpared to the | evel of
the received beacon signals in performng the
qmse; m Bakistation vde deermiatich medule,326 udext the tiatd idfexnedtion 320 in
recei ved pil ot tones cative, o

memgist 04p eteRiming e e e e DR S ST U o Feseived

yncldRizhti éigl%t?s B Q\frahﬁ@&? eQf, RadoRl Aoy %119@1\@{2115] ﬁchQﬂrrently operating
determ nati on nodul e 327 and a rate anal ysi s nodul

in, e. gzgansﬁhtestaglhyud@dqj@ta@hm mad¢ oFprrpzampke, mnmqm@grggnts areduced

e L5 AR P DR oL e, R e of

recei®dd gilot k@RS s wedBy syl 3?%I 13 dblefRingiti@bde oﬂhb &S, V& another
power | evel determ nation nodule 327 deterni

cxanipi, 37 Fo7ee prabRdiments 1 regugsdaion cateveleefaulof fgnal yfﬁggat%ﬁ that the base
statlorrﬁg &l t}‘s an%ﬁ%{e%g%&ﬁt é.rRﬂPé l&% %he feclived Pi)}é)tl%ggrfrarlo gﬁ?y be compared

acon signa e rate analys
to thé3]2:9eld1f shé regeivehbesche tigednin mriirmeg thy dethmainatzat i losome

sj. gnal te orre ondln to.di fferent. nodes. .of .
ernb P Bt LS SN B T UGGt RBUR BRI CHiG 0paige staion
modcsélﬁh%é? NBY S8l etinhikieN nodaleS26findthdRlont 6PMosd BMAlecRtive power

for The transmt standby node and active node of base

levelsieterinimatiopaodiledi? aad d retaepalgsiampdils 338d dbe BSagode determination
mOdl%rIe g?é@go% stesEfereE:c%l(\:leezcli Ved olni 2 1?It1 91\%%1% ﬁ)t &/aﬁﬂge (iieeagé &r{)

orle ase

synclgbaizhtidh Sl @bweﬂlevélﬁl aﬁ@ﬂﬁt@ﬂm%dﬂ’em sy&c]ﬂbﬁtzaﬁ@l signals. Relative
measur enent of | ot tone rate is not perfornmed, but

power devs wwnw Bogple 35t detesaes thy el navar Wﬁkb%afm % least two
typesifi LeRHRA FicHOniReAighaLe %S, ?ﬁ&o tﬁ}ég signd1SUEd b@on signals. The rate

sync roni zati1on st gnall ng
analysis module 329 distinguishes between received synchronization signal rates corresponding

to different modes of operation. For example, in some embodiments, the base station uses a
different rate of pilot tone signals for the transmit standby mode and active mode of base station

operation, and rate analysis module 329 measures the received pilot tone rate and identifies the
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of the different nodes of base station operation.
Rel ati ve power | evel determ nation nodul e 327 and/or
woav@/anabysi s nodul e 329 uses as i nput recei vedT/US2006/035930

receiS¥dipidtdneadtel ikt s hipdalof badeQtatBh bperatidii. Mn@%ﬂﬁfoﬂhﬁmﬂ@ a precise
out put grocessed synchronlzatlon si gnal formation

measmemer{t obBilgt tenesratedt aet Rekonpad bybescel SigfRlffe p3agessed by rate
t
L S5FLE8%4 05 TR0 Bl 15, ROBE 4508 L DBEA it vith o
of thel dfffeperet mtodss/ofzﬂserse siatiad bperatiirg rielativerpdiver ldvebdatartenaifon module 327
at | east .one type of synchronization.s

and/@%at?ﬁpélymﬁméa @%%PB%r‘z%ﬁ‘reéﬁygtlﬁwglzgfm%&%tﬁf%ﬁmatwn 341
ﬁg%ﬁ; m nati on
and %’iﬁz l? F%JSSZ %érsgtgﬁe r atdééﬁgﬁg@i)gsﬁlms} hﬁ)ohglhh%?%% is used
by base statlon node deC|S|on nmodule 33 1 in

3@‘?‘4@ i [%S%tnsf?éloﬂé (gsg{éo lﬁ}ogﬁn% uiff} I Qrf@“?léfé %I a8 i€k Rase station

operARARALEOGh the P88 e pdve WR] 6f ah@éasﬁmﬁﬁff@ﬁﬁt SynchfdRiAABE6€signals
stati on node determ nati on nodul e 326 determ nes the

and/grobierass ofgs éeagt onsriypraeictymelironizptéanetignsd. Hengxample, processed
syncﬁrogtz% 1$rp %gr?ag %f&f'mgtﬂ) KL So%%'}%y? ?rogI th8 ?@at%e We“?‘ lé)sfel detﬁrmmatwn

modele 30 anid® bt the rith @nzﬂﬁﬁ@nﬁﬁfﬂfelng 13”1%6 b(}‘tébhﬁ stat[tmt moate decision module
nodul e 326 determ nes the node of base statio

331 wysepBneinn Wik B 18Ade dricqor dupERALN Y/adR deigERiBg hepase station's
nal s corresponding to uplink traffic
Cun&]ﬁgfr?%g% eeéﬂttie(%ts [0066] Wake-up signaling nmodul e 327
control s t he generatl on and transm ssi on of vvakeup
00 det

SO 1 st e i RS, ROtof g iipimd %g%odwodule 326

detetﬂﬁﬁ’@s tR nPRe B%ﬂ)&ﬂionvﬁh@éﬂ M a BRE1 of ®Rkesink @1%’@1‘1@ M/8rBe omission of
base Statlon e.dg., to reglster wi th the base Statlon

one qroneraah g@taumtmt plsigaalnt Eorfexamplel iesomssuch smbedigmens, the base

statl% MY 0dE (E]ectierﬁﬁn ng&ﬁ;lé %&&éﬁﬁ&‘&l tﬁjg{mﬁde &F Gase [S%(Pg% ]ogenratlon based on

ess Ssi g enera

the pte’satmd@dkaner@éf desdgsmentGigmbls cbﬁe@oB&in@@@ ppknlgtraffic channel
during predeterm ned access intervals using

segm§ABdet er m ned tones in the uplink timng and frequency
structure, the access signals not requiring precise
timng synchronizatibn and being used for -initiating a
@6t r Wakewup sigpaksg madela 337 bemaolsthatg'eoﬂatiHamdbﬂrdnsmission of wake-

BRI R TICR L AN A TR P —

standbSIESRLITQ eﬁ’ﬁé'n LW IRRASWITS0GH SIS thdaketb tiesHde statich wgal t8 register
to a BS. State transitjoning nodul €$3>2 cdn rofs"

with tlg bpse gtataers to ehangp tq emive sEairowrkeen el theé tt@e\éfTén%wnd uplink traffic
ons which are conmmuni cated to BS 300, e.g.
dmnbggﬁgﬁ%qons fromW sleep state to WI active state
and WI' active state to WI sleep state. In sone

ean%? mAacr:]ctegs 31g11a modu? giSV&n%rto S tﬁe Iggne];altllrotnha%a tr us?nllfsgwn of access
signals to a BS 200, e.g., during predetermined access intervals using predetermined tones in the
uplink timing and frequency structure, the access signals not requiring precise timing
synchronization and being used for initiating a registration request with a base station. Handoff
signaling module 330 controls handoff operations pertaining to WT 300 including the control of

the generation and transmission of handoff request signals to a BS. State transitioning module
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i ncluding an active-hold and an active on state.
Request for state transitions may include state change
woeoquass44si gnal s and requests for air |ink upl Pak/US2006/035930

135 SeabinvesouhtadirimitioapeRRshsifiddqudstt fSOfEnsitions which are
enbodi nents, as a state change request. In sone

commmngaiem% 300 & teanaitions fromt Warrdeearsiate foaWleagting steteeand WT
d
s S S o S5k B U B gt o

inclugkfaaraosvd-hetd ngd ay Bethie@ni sas.i REqmtdfof stelgumnesiyions may include state
synchronlzatlon oper ati ons, ? synchro@hﬁi the
changgreequest pigrals pathisaPests on airisk e Pk EPSPYCR ¥ Y bgoppidered, in

someishibchBfit, b LS MoBRs. LRy BhORRREE WT. Ml transions are
trackbd/by e %am&seﬂ iy riige BﬁﬁmdammadmngS]mloés presitians.

downl i nk signaling synchronization signals. In sone

enbodi nents, the WI obtains a coarse | evel of

008 Oﬁhﬁﬁé/bﬁ{&h%%ﬁoﬁ hddgfeeiss qférfeﬁﬁ@@ml@rs%a{mmzwn and

si gnal s and conmuni cates BS wake- up nal's an
frequan@ewcmogrzatlm operdions, & &esmebl@nfzmg ﬂie %\’quupl@ké:ran@mlsswns to

BRSSP L TR B SR B M ing

ﬁeqdéhé}hétﬁlcﬂlr§ B&ihg @naﬁl{t@iﬁéd(b{ﬂ e S it bdigd rdf@emdea I"\Vltlﬂielspiﬂct to downlink
signaling, including uplink traffic channe|l sign

s1gnaé1@mwmﬁhefml@awmgn@18t freSasme embedimens, the W Olafi%mé@tqoa@e level of

fi I
sync g% l?e@?l glté k%ﬁlveggéagoét%ﬁl{l ﬁlldt% Eis a'n& I@{)}lgﬁ%ﬁg@%% BX wake-up
mgneﬁs)/eﬁfdl’b‘r(ﬁhb@&kﬂgﬁﬁis siithoat the nesdgfor a h@xdevel sf gmaigsynahmmzhﬁzon.

dentification can invo]ve dete ng a.network point . .
Timi SSRcbRAUAR MBS POV G L o R TR el P 1 withn a
cyché‘gfgf&rdlﬁﬁf&' & ré vl gﬂﬁly sightf&R! Ml%[ud%ﬁ“ﬂ]i‘ﬂk t@@@ﬂﬁnﬁé@lgnals

ntrols receiver 30 oper ations; transmtter cont r ol
commudicited 3B8e theritaso$tatian iams m activee 1awle of pReratipw nBasegtagion

1dent%5 Cﬁéo%fnotdﬁ%djaﬁl 1%%1%?1'&;%&{] aétgo%%ms@(?gpgﬁn Srﬁchrgl%’zahon signals,

e.g., BERbH Bighhle nkd GhPRIeh i dAtian Sﬂﬁﬁllvf)lve d@t&ﬁﬁﬂ;ﬁngﬁlnetﬁ@fk point of
exanple, the transmtter control nodul e 338 may

attackypeptaswciaied Bl aRate IR s5taReand/qisaiey #ﬁﬂ?%yngﬁmliéef control

modﬁggr’:@gor&ﬁ{lg @cﬁvéﬂﬁﬁ e{agigﬁsqg Rﬁ}iﬁ(e @(grﬁfoﬁrﬁ{ddﬁ% 393%antrols

I ncludes wreless t n1na ornatlon 36,
transﬁﬂtd:@S%iéM&ipgﬂ&ﬁbnS afiduserl/Cono®88 339 eserads wder BO dexkoes GPS. Some of the

? f ormati on 340, .handof f s% al infornation - 1

WT %041 of wogdples 1y AP TG R U HOB RETEP 8apecit GG For example,
the tﬁﬂﬁﬁl‘ﬂt‘épéﬁrﬁﬂl }QuiRi3a8 %lxay' di)fef?i&é'ﬁlt doﬁﬁm@t‘}éﬂ whth eR89Gignaling module

synchroni zation signal i nformati on, and system
327 daseddin pibeesmat i on 350. WP datallnfornatlon 336 i ncl udes

user data 352, devicel/session/resource information

354, WI identification informati on 356, WI user state

[6U69] MEDhiafinf3er8atidneBO istlatiésonirél ek nérnfihal @atadifformation 336, access

i nformati on 360, and base station_node informati

signad gfopmaaing3 38clegse gatign wake1p gignalgaforgatgon 34}5)apgldof? signal information
342, 6@t &aﬁg’e&%ﬁh@ Ma@foﬁ%44,v1‘eg§9€d st}fﬁéltlronf‘zb 1&?51&1941 Bfformation 341,

processed synchronization signal information, and system data/information 350. WT

data/information 336 includes user data 352, device/session/resource information 354, WT
identification information 356, WT user state information 358, base station identification

information 360, and base station mode information 362.
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conmuni cated to peers of WI 300 or received from peers
of W 300. Devi ce/ session/resource information 353

woneindestei dentification informati on of a peer pPOTNE280035930
in a conmunication session with WI 300, routi ng
information, and air |ink resources informatio

0708 s pYprtidaty 356 ingtudgsoe.ge dgta COFY?HPSP%E! SoHoIP# aior tpxhdiles to be

comfUR-01 A, BN L oI, SERFPII? 95

inforgtiby 853rintindes ideptifiaition infoaticterftal febxraff WaIS OO ina commumcatlon
information 356 includes identifiers assqcjated wt

sessigh WitBrV 4 W0 giowting Biovmation. anf AT iggsowEcss In oanﬁfé@bCOHespondlng to

WT %@%'go '?ni%ﬁﬁbtgd}{el eﬁt Rl S u ]{)lﬂﬂﬂﬁffib €hann8l £88@nts assigned to
tatidn assig e user identifier, paging

WT 3@113 wnthille iits mresmﬂtﬂ)y mamectnd B8 nslinoactiye tapde oflepdratione rWT identification

nf.or ion., WI, user state, i.nf.grmati on .358, . S .
inforigh gt IGTHACBEIEN RO ASORRISEAEIE ERN AR PRotodf o fncluding, e.2, 2
base §fa§15§ ad¥igel ré’éiﬁtbl‘éﬁ uSdral il abass stafici RsighéPidBe e identifier,

i n some enbodi nents, al’so i ncl udes information

pagmgmiemieﬁer |11@|®m1atiqn, A/ ihgropieideptigenaiormation. aYY Taeser state dpformation

358 8@9?3 in; oggltatxg% Edeﬁf @1%??%%&3@%“?%%? usgée tsltacf or an z%ctlve state. WT user

statehﬂ@ﬁhdttfcml 388, th@nipgsbaliatitg raléa&nﬂgdessiﬂfd»nasudm&wt\m{r 1ﬂent1fy1ng
current poi nt of network att achrreni%and/ or infor n;aP
whetherethe W isg a8 aB@Vq-Qatsta@w apecHEoldstals. Bagh datign igpqtyication
t T|
inforitol 360 Al ep Bl on Al e A TR o R AT oW T's curent
point dfariwaeit atecmoemt anc@jmainsﬁormadb]m idengfyeng/eBSghdtdhe BiTydeslrss to register

Base statio de inforpati 360 includes, i.nf ion.
with AR S A PP e “Brerelser o g Bl BiseatPadbaRgntition 360
may e GenivddForh d&Rtvel 'b%ﬁ’coﬁ%%%aﬁhﬁﬁ/o@ Péi:ew%@ bhil6XAEHRE, BAE station mode
any given tine, base station may be in transmt

inforgtating 5§0 mlgie@fnf@m@qt@pudﬁmtlf}gn@the mpods] ef@perstge fogfbase stations, e.g.,

for 1‘%‘2‘\,{5?‘5 lg%sg E 1\é|8€|0| chr egj(%%gf;eg 'fltn &%F\;ernz r%lg% %l bsaSe %t% W%Dm%%@ W transmit

standblyahddero 1op¥rakien, dg. ;aznslaqt myée @M&rﬂfon@ﬁ&ﬂh@&b@ﬂmgeo@ut signals, lower
representing a full-up _operation node and supporti ng

outpYiFIOYEK aBhErOdBHAS ﬂfﬁk n%t?réffrﬁrrce, hs %‘-13 qut@ﬁgwﬁg mEpETye “mode of
e tfot] moBE hathld ﬁnﬁhl%@é link
P er@g’glé?% z‘ﬁgﬁ?ﬁ‘%ﬁ mﬁéb&gag , rsnlognaI[Lle]| @g? | stics W
trafficrchénm] signgdimger I evel i nformation, nodul ati on si gnal
val ue i nformati on and extension porti on information,
is used by the access signal nodule 328 to generate

366ASgS Ab%@h@néﬁﬁf’énﬁ@ﬂioﬂ B, flchidifpacddss30alddebifiRatR@sSuch as,
station. BS wake-up signal i nf or mati on 340 i ncl udi ng

e.g, md dprasiegiptags isgludiog pewes lovd infoanation, modglatio pigagll value
mforma 51?31%1' it%él&t? 1{18}1#9'6 ﬁv\ﬁ'ﬁ édeﬁlrft!he 39&% Efgééll%odule 328 to

on sig o’rma

geneﬁﬁé hdcass Jigfaly mﬂ Ifm;eglsﬁnﬂgm BOO i aﬂﬂk@stmﬁnﬂdﬁﬂl bvaké}ﬁﬁ signal
to generate ke-up signals us

inforgyatipn A0 wHiC 11}g5w§1ﬁe up signal §Pﬁqte chflgwkl o OEP 1gnal charactenstlcs
inch AR W e? Tevel BRSk 2 ibn Sth oA dnS SIalPA1l: @ hformation and extension portion

information, is used by the wake-up module 328 to generate wake-up signals used for waking-up
a base station which is in a transmit standby mode of operation. Hand-off signal information
342, includes information used to generate handoff signals and information extracted from

received hand-off signals. State change signal information 344 includes inforrhation pertaining
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342, includes information used to generate handoff
signals and information extracted fromreceived
wbaoaf/fd46si gnal s. State change signal i nfor maPCoMUS3H4/035930

W”f@d()‘@ﬁ§ clhaiﬁ%@sf BB, iR RS dfoR ktaet Pangdrequest Rbssages and information
changes”, g., information for state change re uest

indicating thgbthe @rﬁhas withoriged oWV T platechengycehatloeatise tiw Wdasan active user
d tatﬁt hori zed aWl state change, e.g., allocating the Wr
10eNE®Tacti ve user identifier. [0072] Received

synchroni zation signal information 341 includes

recei ved beacon signal i nforpmation 343 ?nd recei ved 1
B00B  sReseavedisyngiyarization stensl wdormation Aaf Myludss reeewied gacon signa
1nfor%g:£f3h K a5y B Q(/Qélglﬁﬁts 1 BlEsnAtisn B8 %ﬁ’e%ﬁoﬁ&iné ﬁﬁ%béi%d downlink
ecelve syn zation signal information
synchsnization signalnmetivedby heeeivet 302. VRegeiwed sytawestization 51gna1 information

343 %gl‘é%{ g{ glgtgé tg gpeo@ggllélg @g‘%ﬁ@rﬁgdﬁ{ § hr}%ghr? é}%&ﬁ%@ﬁ ana/ or the rate
anal§/ dﬁ[)ﬁ'iﬁ& B8 BébLedsOE SHRIERDNPAWEH sibfM ShfotRatn 7 iBluddSower level

rate 1 nformation 351. Processed synchronization
1nfoxmaglna 349 nfibrateinfamagian 35 hePregessed singhivaization signginformation 347

rom.the.rel ati etermn
inchdgE iR oy SoROAE L 5o Teh Feku R Sa@b ity the rae
anal{Ys tb&u18 338 vaiah isaRedBHiRpaEs the Bﬁ]semwﬂluhmcﬁﬁ]decﬁm«ﬁhodule 331.
evel information 349 inclu a determ ned

Powgiowes! inferreationsis8dnelndas, it A dpetmingd aoneLen agjagtvkgd wigh received
beac?&ggﬁﬁ] 08 Hﬁ\ﬁlg& %e\%{rqlaY@%%%‘afa?eH%t}Y‘fekgvéf A EQ%IJ N and a
signal’s, a relative power ratio etvveen
relatwbtpow)ep%mdfemame]na/mb typegnall rscelmltsegnahf Ratainfomagitd 351 includes,
i ncl udes,

o, et g a8 PR sSAE SRS, I SUrErHREeR g demined rte of
p1lot9 'tclrf%t §%nof%ri§ e, gﬁﬁlie%tifﬁd Rntber oi?j;ﬁldt daRtsidnaREonRBEatf

ne Si gna S conmmuni cat si mul t aneousl y I'n one
s1m11tu§mmus13yrtb ohe OFBIM mimboldransingssionritnes ipgarval Adgiothsy example of a

eGP S 5 SUABRSE 41 B o L B, L PR Pghmission e
intervAl8Endlwtigs piddt SorekEdriath oG s@bdrﬂtnu&lﬁﬁe oBOFDM srah@nidsion time intervals
second number of OFDM transmission tinme intervals
durirgwhich natilets tors penadt e tiopENdEgnal s are transmitted.
[ 0073] Received beacon signal information 343 in
conmbi nation with processed synchroni zati on signal
i[0078] maRiecsivedldbéacancdi grebd $n forfiasiomedis gm cqsmbilnaﬁicm wigh tpoocessed

nd/ or derived.fromr [ ve con..s
fipg gl R Tor Ao BT AP L AB L8 B Fifesferived from
receWe& BeddDf sigRSI &€ d¥&$&q@&b1 of tﬁgﬁ‘eé’&xtéa' skl kbrl¥s ASkociated with the
structure associated with the received beacon si gnal ,

receiyad beasoai e withisct Bmingrimeureasseeieted mithdhe eaceiyedbeason signal, base
t he recei d beacon [RY na
s G T R B AL S LB PR

inforghagidal34b ad @dirﬁlﬁhﬁtﬂﬁl WHI{ prodedsod echivinddativh Sﬁgﬁalpﬁfoﬁ’laaMm@M includes
to and/or, derived formreceived pilot signals, 8
inforseation PeEdiaingde apg{er darer Jen fcpiyed pi Qi Eals © e PR Gblgvel of the

recegflghgg?é,' SRA B8RV Hilde iR RTRENARE nBlnb &L 5t pABts fEFO¥DM symbol

transmission time interval and/or fraction of OFDM symbo] transmission time intervals

including pilots, relative power of received pilots with respect to received beacons, and/or base
station identification information derived from pilots, e.g., a base station identifier derived from

a pilot slope.
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i

transm ssion tine interval and/or fraction of OFDM

synbol transm ssion tinme intervals including pilots,
woebenisae power of received pilots wth respecPCrms2006/035930

recei ved beacons, and/or base st ati on identification

i nfornati on derlved fromp a base statio

[(waﬁi i fS}@tenuéqrta/véarmat@m3éopmq1%468§|Pélﬁé11*[YGrfﬁi]s Oﬁyéﬁeéﬁtlon
|
nr 5 B PR3, BON BB ORI ¥ i s

activé fifode irEfbineiod 363, trﬂﬁmlt staafdoy neidie dufoB6atianriiOybiass namlei detection
node i nformation 368, tr anag}@tﬂ st andb

de
informafien Hi PBATENT g dad degeRey SRUY IR fRERAESR 37, and base
stat1o|lﬂribérm’f{cgt‘?mlng&ﬁlahbﬂ3ﬂ%aand frequency structure

nfornmati on and se station identification
informati on 376. [0075] Uplink/downlink timng and

M{ﬁgﬁen@é;rﬁ(t/ ucrﬁl%%&g%lﬁfggggﬁ-%@?%&g gtglhclg&% i ufg Ration $74 includes, e. g,
uphnk'&aﬂ"fefrﬁ%q%cy,bl.@hhﬁ KoreWSckN@RRnAAOS & Ehﬁlﬂﬁﬁlelhﬁf)plhg’%q&ﬁce
upl i nk segnent i nformati on, downlink carrier

inforfratiom apliyk segovent infrkrmasios, divadiakicarisy FeARaNY doviRinkrirne block

1nfor{nra§ﬂl§:%o§}§1| glgtcﬁl%%%gﬁlﬁg 8¢ (@I F{E %’ Or?%g ot o grsgiﬂmol transmission time

intervd) ﬁlﬁbﬂ‘ﬁdtioﬁﬂgn@ﬁpl% Doy eteal oﬂ(DHDM'ﬂyﬁﬂ)Iobnaﬁslrr[mmmﬁme vietbivals into
into half-s slots, superslots, beacons

half- ﬂP‘{Sr delp cwRersioiss bekenslots, WROR oy ﬁﬁtﬂYedﬁocg%@??fﬁ@P% dg8 includes
1nfo IE P@'Hlﬁiﬂé f%ee%/ leBtsNSohdls, Saﬁ@ ?ﬁ{&ﬁns 1%1&91‘% t8 thiive mode e.g.,

ons r nt to e ‘active nod .,traf . .
traffic hhm:el segagnBRnhd s@neilssdeglmtesl codizd abammli S@mntmnd SIgnals Transmit

sanb PO P BARST TR RS ORI BTt SEREHG, TG and

functiERTEIBY st t5the B@hsinit %ﬁdﬁ}%’ﬂ@&é férgs s'i aRVEREIcidted WhB base station wake-
transmt standby node, €. s associated with

up SIBIa@mg@néwabwumpenapo@ (ﬁﬁép isﬁa@oxamds\/dktéctw igframatipn 342 includes

e statiaqn det [
ot 0 TR S LT 7 A s
pilotSRAlet@mevthel Bis&ndi&ﬁcﬁﬂ dpef.htlbﬁ assnsodanibteatiopidfotnsation 372 includes,

determ ne the_ BS m)de of eration. BS node detec
c.2. Fa40 AEPERAIOR A03/or PAvEtTU e inerrgstion asfogtated Bithag ol o'bs sation
/
orr A PR o LA, L BLARLLOR A BRSO G aion
opera:hcmt |Fkbg ek asiplbahfvepatiothd7 Minky srcke throwtesofgfilobsigaals in each mode
n. oper at exa rmation 372

and it B EREV Lo At PPt ST Wi rtPre BBt OR sikh8s Fiash mode.
Baselillént#Rh@dd MrRaueH 3V eMRluded infbtfiktios Wil dlowsithe BSIDagbddule 334 to

to beacon signals in each node. Base identification
detetimifiothedtS evmregFadingloueesivadrignatiae Lo A spiafdisacan tones qcpering at
pred?%ls%ag I%regae 016% a ﬁf&r Itlgwg %Jl&nﬂhggo%/pﬁ%lggc ol?g %n%sﬁ)on éﬁrﬂlgﬁ@gstfugture
asso@&ted ivithBS ladndﬂﬂ&ﬂﬁiqmg% f fremusnaigesplaratityoof Hasergtations in the system.

wi.thin the domllnktlmng%eﬁﬂ frqu&scy structur :
Idengzfieagion maydneirdnidgaificatign pfiesth seciorrgdes carer § }ﬁ&se&

plurality of base stations in the system

[0076] Figure 4 is a drawing 400 of an exemplary time frequency grid representing
downlink air link resources available to a base station, implemented in accordance with the
present invention, and indications of timing synchronization signals transmitted by the base

station using those resources while operating in the active mode. Vertical axis 402 represents
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Identification may include identification of cell
sector and/or carrier frequency used. [0076] Figure 4
\Vbsmﬂﬂd&amﬁng 400 of an exenpl ary tine frequenegT@seae/035930

t‘oﬂe“f SR Heandr (0o, 90Wnh 51k tBé fonk bl¥ek ueifioed foe doriianll abhging ®y the base

ase station, inplemented i n accordance with the
statlopr é@upnfah%ﬁﬂ%wpreaﬁus timgi with pephcundfirepiepgniige one OFDM SYmbOl

oSG AT LIPS BB cppssion i, a
OFDBEfohy-8ymB6ie coﬁ&pbmcﬁﬂé to&)ﬁe&oﬁld)tzr t@phm&tﬂmt(ﬁ'tone @EDMexlnbol
nunber (0, 1, m.the tone block utiliz
transmgssion dimpe inFﬁk’V@ii @qwﬁw@u%yswl BRY deSPAYSYS COWPQ§H$ g each
i [
Do p ST AL L LB BRAL 1 ROt 3Rl o
shows Gl dogend alefnleﬁt 408, shgnﬁias dmea bsacan ltxam stgrtal airpmoes &ivehPs occup1es the

unit, nbol one tone
tone-Figpbdin b aRa OO GRS BEDRUGABE SEHare it S ERCH s shown in
YOHRQlgnd Pt % ef RIVEED, the t bol.
B et s T o one s
Legend 406 indicates that full shading of a grid

IO, c iBRismaa® Sthiine 3P0 B RE P by 18 SRLEANL IR ek Rbncing

dowrlRR&ir KR ourded ASMLADR aHasOsthtich, 6@ Eﬁlehfbatm ‘dﬁfotd&aé with the
l'ine shading of a grid square, as shown in |ege

preseat @wemttoma lingicghpns efdining synchpmiztion sigpals |tlaﬁ%ﬁlltt3f1 by the base

I
e e L
embdde;ﬁélﬁs ahitibage sﬂatwml makbaihe shime kasees@mn@esre@wadmgbd) thetdescription of

Flgu%r4g gg’r?ﬂos{f} S]E)ﬁlégt?qg)lﬁ %}e{gnes?rﬁgqchgigy ﬁpixf)e&ft nﬁc Wéhtehacgbe mode. Vertical
ax1s Pfe@éﬁt? fbtnle S IRBHeS (0, 1 2SI 1ish ﬁgth@(oﬂehﬁo&@,&ﬁmed for downlink

on u3|ng ose resolrces while operating in the
s1gneﬁl|ng Ibs et base atatiby. HodeqntdlewissiP4ageragsnts tyme vnidteash mpit representing

one %@S%@%@E%ﬁéﬁﬁgmgﬁ n%ﬁgttg{?v%bfl?%ﬁ Sbaﬁ qﬁ%rr%tén 1 ggd re%resents a basic

transRREIA U ah OFDM téiedigibol, oafra%ﬁ)hamgmd 6né Rib€or thb dmratieof one
active node. Vertical axis 502 represents tone index

OFDM sipebol (@nsmissipn time intergy. ArnedwlatiaRyMBPLRIRY fie PP ERe

fo [ J e
i e T A T
a gn@ Buatd MVklsobiol Iegerrﬂnﬂmmm 6081 stgnmﬁaesnhatearhmton teae bigsatat power level

square in the e basi rans
P oGipies Qs oes BN En CRFREBR ERopTBSRo Nl My PBRbHE® e of a sid
squaf‘e 53 §1’J3€Vndiﬁ rl@ée'n@ %le?xfen%‘ﬁ) %ﬂ& YIKHR @'pllbf @88 Hlohisl 0 PotvbiMevel Ppy

erval . Ahodul ation Sy be conveyed
Occupms tkespmasbmlg)lt wheraPhr OFPPRMMt tbweexgm’sm epodimsny by geducing the

po 850 298 HAEHERR Sl STPILRG AL, Bl aparor o

base@tall6R&0BdERAEn ﬂiegf@bmﬁtstaﬂﬂb\y?moﬂeUEbpd?Bl(ﬁLWiﬂlp tespedt keethe active mode
tone-synbol. Legend 506 al so indicates that horizontal
of opergdonshadi ng of a grid square, as shown in | egend
el enent 510, signifies that a pilot tone signal at
power | evel PpR occupies the tone-synbol, where PPR <
Pp078]n Fizuse @isentgrhaing 0vddn ererhplabytime thagiangy ghié representing

downlink air link resources available to a base station, implemented in accordance with the

present invention, and indications of timing synchronization signals transmitted by the base .

station using those resources while operating in the transmit standby mode, for another
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power | evel of each pilot signal conmunicated the
overal | average transm ssion power of the base station
wo2007adsuaed in the transmt standby node of opeCatiseme/035930

exem‘éda&}herhﬁ&ﬁﬁl@h‘r Uihetage atidniBaybeltheGhme m&gw’lsttatﬁjﬂ coh@ﬁﬁﬁ]ﬂmg to the
Igure 6 is drawi ng 600 of an exenpl ary

descrfprtleq QERigpreyd, bt peyyopsiaiing ingthe Hansmih Rtandhy rlnpﬁlmrather than the active
mode e\§ qgﬁls%\'ﬁ' %ﬁ?%ﬁtstt&le"’in Sarihb,oN o, | gg:g)leln 8fe bldck utilized

acc ance esen I nventl oﬁ cations
for d&inltﬂMgmhﬁg b9 lilicdnise sthtian Kogzroaka akis 04 merésedts bynet, math each unit

base station usi 0Se resources t
e S G et et T et cee S ORI A0
repre?eggs?e% A ransitidstonl gﬁt‘;aﬁbﬁb‘l\@ oS8l tcBﬁe%H&nQ@@@ne tone for the

I on correspon to the description of Figure 4,
durattmtofmwaﬁmmtymhgl franstoiissionrtime initervalt aenmpg}ulm«masw@qh gray be

convqyg go%rgg)@g I Lye gﬁﬁgFDlYlet%tﬁé-gﬁkb& gl} 09¢ r g@ﬁ&é %Idbcaf(es that full
shadlﬁ% bF b 286 sfRire, 0Q WOk I8p G dréht BYR tﬁ‘@nﬁ@ﬁtﬁaﬁd dat@tone signal at
rizontal axis 604 represents tine, with each unit

power &pyeEBrotduntgs dmetoupmm@nﬁggeqdr(&égqlﬁoggd@ﬁeq thatvertical line shading of

a gn%ggéﬁg{r:ev fellslr %{wgv%clg gé’%en?}d e%}%ﬂ? %{d&? tlga';c' gﬂé@%ﬁg §1%H£15%1t Bower level Pp.

In F1§ﬁé nEFPAIREERE/etOF I@MQ;yhibﬁBtermsditm ﬁue attenva]ls afe shioenOEDFigure 4,
mbol transmission tine int ervai A m)dul ation sgrrbol

threewé;lwdéﬂa%%wfé& traBYRISSRD HBCARSTd Séa%lﬁ TR PERLI08G Figas and no
pilot glgnalg1 ewl%é e oltRESH ﬁ?\%n@ #Ilﬁg?lct?én ttmfléjfnlterx?'eﬁé"gdcﬁgmﬁﬁde 4 pilot

quare, as’s egen
tone ﬁ'ggm; flna&mﬂmasomnﬁhgmreﬁ thertleres bgawah s@nalpﬁF\BM $yentai] tRESMission

occupi es the tone- nbol al so. i ndj
time (kg s SreHE SPCRATREL AR S PO LA PPRIn B I Pesh TR e o Fiewee .
severd OFDR §ﬁﬂbﬁltﬁaﬁ§1ﬂis51@ill@1meﬁhﬁ:ﬁl'd‘ld Belukib atpildt fh#¥é edcBN@hile the other 18
signal at power |evel Pp. Fi gure f, 28 successi ve

OFDIFfyvhtwy fripn$missian gmesgﬁemlsrm@lvdqe mrepilel senale Igilasxemplary
emquﬁtﬂgl?tv gedglﬁég ra%e:]og% Q%Mﬁaﬁ%ﬁ t‘ﬁ% o(férgﬂ %%rﬁ%é ﬁ%hs%ill{gg(%n power of

e he  si gnal
the badeGfio.is Waut®] ihhike Rifait Lndok biddeyfbptratisawithiraspedrno the active
time intervals each include 4 pilot tone signals. In
modeRfgP&Fati¥Bn in Figure 6, the three beacon signal OFDM
synbol transm ssion tinme intervals renmai n unchanged;
however, the pilot signaling has been reduced. In
Fayai e ]ﬁguteéhﬂra doRTiE SP0bban meﬁmystgn@ﬁrequeney grid representing

dow%&%ggrvl?{g{slé%&%eg%ﬁqb I Lot SI gtgﬁa 1o, 11?]?)%816{1{‘\2? an e%qog?ance with the

presénf‘ﬁiv@%nz ﬁﬁ@lrﬂhdaﬁbnsséfgﬂﬁh% syl dhrdritaiof %fiBls dfaMsmitted by the base
enbodi ment, by red ucing the rate of pilot signalij

statmhsmgvtém resquyess Fduletopenating insthe ﬁrap%xwé stapdbst |made, ek cstil anotber
exemp ag‘ty Ig‘{% 8%1% delﬁee Qase giia F n}a& gan?etﬁadgg ?cXtu?‘Podo%re%ondmg to the

‘h"respec I've nod
desciRPmAIfiIRgure HQB&%“F@;@thmgln tie t@andllnﬁwtamgby fddetather than the active

moday Ve SLOFEES AR HBFERIBOR (abed st 451 Brine tone block utilized
for dbWRERIEBARE Y REGALIRREE. Wokilordti®ixis 704 represents time, with each unit
representing one OFDM symbol transmission time interval. Each small square in the grid
represents a basic transmission unit, an OFDM tone-symbol, corresponding to one tone for the
duration of one OFDM symbol transmission time interval. A modulation symbol may be

conveyed corresponding to each OFDM tone-symbol of the grid. Legend 706 indicates that full
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present invention, and indications of timng
synchroni zation signals transmtted by the base
webtead7iem46si Nng t hose resources whil e operati ngPCI/USh®6/035930

shadihf @08 Bl S§iabt ¥howsl & lefaid eiémérit 7681 Cﬁ@ﬁﬁeﬁh@ﬂ%e’abm tone signal at

enmbodrnent. The base st atl on sane base
powestlemel %owpweélpﬁdﬁm—ﬁ@n @ﬁé@@esoér% S;S’tlpg’ﬁatéfﬁ thet ‘gﬁ}'ﬁleal Jine shading of
t
a gn(‘f ﬁlg)gs{nﬁb'elé%ogréle At ?f()ag af%(els Zﬁ%gg}ﬂr te @g g & art]ﬁ{)wer level Pp,

In Fxg@ee ISWMessw&t(ﬂFDmymbpl Zansmissjorilfine urrteﬁvhks are)simwnl dc Figure 4,
utilized for downlink si naI i ng’ Fsy th%base station L and
threcidfhe/dioM syaplied (Rpspistiph BOE R Eralaiaclugy e Reagen tgap pignal and no

lude 4 pilot
pi: SEFASSERL 4B 2EERMYHATRD LBRSLSL AL e it 4 il
tone figsdle hrangmarisei mrFigmet7, thethreFbiicoo nisnghy@BOM symbol transmission

corr ondln to o tone for.the duration of one
time G KO SRF LSRG TP ES a0 S KL P o e bl e 7 23
OFDWPé/yn%l GARMEN G Galei8RRANALAAdE Onl§ 68 pbiivhd 8Bl XEH Th this
grid. Legend 706 indicates that full shadi ng ot

exemgplady gm}bgcﬂlgle'nt &y redusing tharategenitpt sigapking, threow/erall ayierage dLansmission
t h b 1 uni
po {8 el 85l 2 B AR o BhsRE YES b A E FpRAEHR AR respect o

the aM@felrhéd oflopeetishadi ng of a grid square as shown in
| egend el emrent 710, signifies that a pilot tone signal

at power level Pp, In Figure 4, 28 successive OFDM

Ey re I&@éﬁsﬁ' i§ld ? By lhg IT%':OD% 41 ARl B endy'%nd representing

hree o synbol transm ssi on
dowﬂlimkam/laiksrea;mmtas deaitabie &)@dmsmstam 1mp@nmhtednni agporgrncewith the

si gnal s, t he other. 25 ol nsm Ssi. on
presch} e PPLInGi RN 11T A S P BT G OF A0 CGRAP et Py the base
statl&l%ﬁ%rthéﬁr}eédﬁrc%s GHIR operatif@id fAE B@ndLR AR} @6@¢, 6N another

transm ssion tine intervals renmain unchanged
exemmwbodmt pThebase isigtiei may bh she weerbase sfaidenticorrasponding to the

st STRAHERD B Shob PP e e

mod& X EeLaraxiserioodepreseints tbiye indekeimigert(el, 2at. ¢ 18f inphd whe block utilized
nal i ng, the overall| average transm ssion

for de el ey EIHnEMY She basesitiOe o HOMFORHART KO8 ﬁ?ﬂreg%sﬁa%@ with each unit
repregaﬁﬁg Ohe gﬁft%lg 6385%0”1’5&H{1§§b?16(ﬁ{16 IRerl/A1e FREH L8N g&lgl?e fﬂfthe grid

operdtio Figure 15 1s a drawi ng 150
represerspbaniytransmessioeoit mpF@MdoneemMmomgamhdm tp nke tone for the

n r avai.l able to _a base stati.on
doref e IS HEL SR T R BRHEL2HD S bl may be
conveid doﬁ‘és;ﬁﬁahfyt@ e@éh OF M08 xégaﬁbblodﬂtﬁ@gm@ NL&¢@Aake6 indicates that
transmtted Dby the base station usin ose_resources

full shading oHp enésqwge,.aﬁ showen iy lagend; e&erefer&ﬂg% stepifées thaga beacon tone
s1gnairgbpoo e%rl] Ox;eli] er rrer% i) ‘%6a§ '3218961”@9 ioul 08 f%aﬁl%c%%ﬁé 'FbM symbol

ase s n corre ond’

transBeS Nl tﬂhé ﬁﬂer@ﬁls tegdhoend In Etgurmﬁvkhmp ef tiei @@)M‘syﬂﬂt@l transmission
transm.t s andhy node rath han the acti de :
time yerivpls Anclads apefispeon taps ¢ 180 BORIOT RS, Mg I e qther 25 OFDM

symbol tran 1s§é%tﬁn@ 1ﬁt@)§la{s%§h BloRRK aYfifot {8 ‘glgﬁ@fs Y %eﬂ'}%on in Figure
SI gna I ng ase station. "Horizontal axis

15, thecthreedentas sum OFRMM IsymbhelHransinission time intervals remain unchanged,

however, the pilot signaling has been eliminated. In this exemplary embodiment, by reducing

the rate of pilot signaling to zero, the overall average transmission power of the base station is

reduced in the transmit standby mode of operation with respect to the active mode of operation.
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1

representing one OFDM synbol transm ssion tine
interval. Each small square in the grid represents a
wobasi7oss44ansm ssi on unit, an OFDM t one- synbol , PCT/US2006/035930

C[‘@Uﬁl? SPeigtifent7tid 95 Badbten fpedvidddeo duplatn @8 c&{ceﬁ!@%f %B?ﬂ‘onization
0

~ synbol transmission tinme interval, A nodulation sy
signatimg Pow et yHlyale rediatien mwx@ww&b@w ORIt inyaetiany s
charac}erfslags %hg auEI glrﬁg ?&gg&gg(é%eg e 4z ngﬂﬁFn %ékl{ﬂn% %gmﬁlgts of power
redu&iopn alfd/ @Sa:rﬂid’im’ts & rhreaeduetibo mysnagrktﬁpemhng op&x theeyed ofidBstem, and
occupi es the tone-symbol. In Figure 4, 28 successive
Spec’(fjﬁﬂfl’sﬁ@ 1SYeeEhs i ssion tinme intervals are shown. In
Figure 4, three of the OFDM synbol transm ssion tine
interval s include one beacon tone signal and no pil ot
S{O(Qﬂiehl sln onleickemplaey OF DM mle@FMmyni@@ﬂionsrsastsm fosa base station

i me_intervals each in i.l.ot tone nals. .lLn .
opergRIALRUEHYE Foggof e GF DR s danhaSen ToRGRI b gpproximately
100 &Y&&@éc b H@ﬁrﬁmﬂ@ fdn‘é 'blddk'E%rﬂpﬁ"s&f M3l onfi QbR forkés Cchl§’dénﬁé—‘ﬁl|mgnal occupies

however , pilot signaling has been elim nated.

one toh¢ fr éwe ﬁlpﬂcasrsyvee(aBBM ﬁmxhol tlbysmléﬁi% timy inteevatsabeacon SIgnals occur

once%}lgﬂg a:bg 08 r'? 06 %Wé ?2 @?“ﬁﬁﬁ g lcﬁa%r s:s%)ﬁ\{l%% alglgeavaés %nd 4 pilot tone

signdlfi@ay babsinunfhrddyingese <ﬁf896 mErDMI mbm trlihshﬁﬁs}ikﬁﬁﬁimé ttervals
the active node of operation. e ure b cl
duringsp bragen HeleAnpelabeiseals @ﬁ@ﬁll%h fﬂr @npémesﬁ & Od’ff the base station

transﬁxé%? aid %éi %léérﬂglagpér‘%@{ené negﬂ%re s{a"ﬁtoﬁh g&qldﬁé 1 transmit

I'n accordance Wt I nvention
standblyding e reiucat leval affpllbhﬁgmlmgj é. g K omeesibnt taresssigitay fresverdy eight OFDM

sy FRETSHB LIS AR e B Y oo SRS QBRI Ry pilot tons
symBHP@t?arIsﬁﬁttécN PBiPEx Y5 Ran@hf sﬁﬁ@%:lfan@Bf ©438 sfafioh Beration

system [0082] In one exenpl ar DM wi rel ess

corrqsmnd@ it orzet pibr éor@)ssg@hfcfr@aclaomld@é)@m §yorbod renmissien tipe intervals

ina l%ea%%‘i %i ﬁ ggrfqg s%c )%mgx% GEM mfégb ?neaé:}r)r(rl) S) é&nsgzils Ofaltered between
the tElOWdeikf B208 Stalib® G Heratiurp rAlSI&ﬁlgﬁ I wacdd gl s fyplealy transmitted at a
beacon signal_ occupies one tone for .two successjve

muclgrigheripiiss lovel Bias mpdlet Banali this compemetes mB@aI@%frequency and the
ener@?i%%@:};c%n&&t‘é&' bnQUEGr glf'évll RFed tﬂﬁq{}%@ing ltlg; 1n9afrfe?éh € ¢. However,

transmssion tine Interva ot tone
pilots argmahmummatddenudmmm foauent]ydarndi qmgsmac h sxghlff&@ﬁt [OFEDM of the base
trans SIO [ i nterva

statl t&nsmgrpd)vxfeﬁgz ein eé'a:c : (ti%&;]&; ngﬂgrﬂrglﬂ ﬁ-ﬁ% glllcg} signaling in

the tr%ﬁs&@étaﬁdr&y H88Eca RhieQB rdo&@seiﬁﬁ@ﬁl ﬁl&r&@a&@ redudtiSTEn addition, in
such exenplary systens, a base station operating in a

somg sugh smbpdigteatsd iy haaﬁsstatlcrle@m aot trangiit Cblfwrmnkéltafﬁc signals while
nal,i t
oper%g%w g%/err}gdbnlsmtltggarlllgg nd on %)Pérgp i0h ?%e?e\g})g) addR on%é? dé(crgats gbase station

transait poveer BRd thterfdiemce lewle previously pilot tone synbol s
transmtted. This exenplary transmt standby node of
base station operation corresponds to one pilot tone

I%%(%Hes?l/ aﬁ%oﬁ@? Rrplof dh1 sE SR o &RRFTeSS | ABDMABystem,
spreading codes synchronization signals may be used, and the power level and/or number of
spreading code synchronization signals are reduced when operating in the transmit standby
mode of operation as compared to the active mode of operation.

i
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in a beacon slot. In sonme such exenpl ary enbodi nents,
beacon signaling is unaltered between the two nodes of
woas@/ssati on operation. Al though the beacon spgmals2008/035930

Toug4s el B gm%rga@%l’ﬁrmﬁg 8@0 sy 41 eleatpla9obase dialRl BS K 804, with
than a prl ot IS conmmuni cated nmuch | ess

cellufar cONREIREAI SR eeli %eg()@n &relyK 802 inshiden tyaexsanpigry orieeless tggminals (WT

[ c
A 80&2%19@8% co}uE#;ﬁ t{;jl :Be@lé g%ﬁ%ﬁl%q zﬁf% §O§iafégge%t1v‘%lpl. BS K 804

may Bé th KOOSR Witls e ilinG B8 Z(Klmdiﬁﬁlgmredt wthﬁe Wiageast Wil Bmay be in
transmt power while in_the ac }\éle node; therefore
accoidgpefcW iy exmplany WiliQ Ot Faqure p gﬁﬁ% 804 15 Flurendlyrip aR@ptye mode of
base §ttag E‘? erRAIE VPRA @FIUs GY B BRSVE- Cﬁ?ﬂ%'o@'\?@f g&taﬁ&ﬁ GW?"E:§O7 isin an
reductions. 'I'n addition, In some such enbodi nerts,
activbdidd stbetaf WT dperstiomt transmt downl i nk traffic
signals while operating in the transmt standby node
of operation, thereby additionally decreasing base
$O 645 Owlgﬁﬁ%matdrmw@@o@m%shaﬁ@g HEERRGRary DU Hatidn0B83] 904, with

I'n anot her type of wrel ess communi cation system
cellubar goverageamis cely £1%83 CsPrledQd ingludesduemplaiy Hve Wlf?éﬁsﬁ tepminals (WT C

o0 PTG PR ARy RS o G0 o, v

WT @196 2P W RD 903 thily bt dceaidsndetwisi amﬁ;yarme 300 of Figure 3. WT C
operation as conpared to_the active node o

906 asdeWatl 8p8 are curregﬁ:f & oy ofE statg. Jdhereprane WTY wsqe}léi Sy being
a I
serv1 cerby aggy%dr?lé gl?d gltgﬁ)taé%?‘gb@% %fﬁ%urréﬁﬁzsholg&% r% ifl the transmit standby
modexfopetaion. W rel ess termnals (W A 806, W' B 807)
coupled to BS K 804 via wireless links (808, 809),
respectively. BS K 804 may be in accordance with
FoCNEP| aripuRS 0494 d?z{wﬁgg%@llﬁlstrélﬂﬂ\%r&l éﬁ@mﬁl@%ﬂas\é@teﬁoﬁaﬂs P 1004,
be 1 n acCordance w th exenpl ar 300 of Figure 3. BS
with kel 0ar dogerege ausatdoll B HOGRn Céﬁ‘(l‘]tR 2ripeledes exigaplary tve Wigless terminals

vaSPER: bR 1 081 by 30 SR B 8 Gp gy B o0 o e

2, wiREWALE 0006 4I0FT] F FO@Uhey Be insacdordaios wigh 80nplary WT 300 of Figure 3.
illustrating an exenplary base station, BS L 904, w.th
BS Pl0f it W@&V@pe@@n&r@%ﬁa@mﬂ standhy gnodegfioppraggm WT E'1006 is

currt{?@9 BF%%@*?%@?%E‘%%&M W BEPaPB4 ! FTENRLS il (Wl:regtl? BBa sleep state of

4 may "be in accordance Wt
operaionrgnd as goupBd20BSoP 1604yviaeviilesahink é 0L "ﬂl@@éreamdeﬂﬂ'ym) WTs in

e BBt BSOS %8,

off state. There are no WIs in cell L currently being
serviced by BS L 904, and the base station L 904 is
d0087¢nt Flgu@delrlataudm@mg of péable hi{¥rilustetiag ghgragtpidwics pf base station

active Frre Biaetolf(())nerat[l (i the 'bg rs?atl%g txlaﬁsﬁ{t g{aﬁ@ﬁrf&gég gpci)peézﬁ L?n for an

{ra I ng an exemnpl ar ase S
exemlplérb efi®dblinl ik, if Qv dgdec aftdahe pebdnt BivEOch. 1Gedt infBimdidd2olumn

1102 11stsI 1lf|1’[doir?f1atelc))(r? g.eprlta%%g t‘ccy\ltcl)levl\)nageesltﬁfo% atct?\r/e[n mr(]) !3 gf operation. Second
information column 1104 lists information pertaining to the base station transmit standby mode
of operation. First row 1106 identifies that in the base station active mode the BS can service
WTs in the active mode and WTs in the sleep mode, while in the BS transmit standby mode of

operation the BS can service WTs in the sleep mode of operation.
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(W E 1006, W' F 1008). BS P 1004 maybe in accordance
W th exenplary BS 200 of Figure 2, while WI E 1006 and
wWOR0FE/030A8 may be in accordance wi th exenpl aryPéT/ud0@e/035930
fu‘ 08| "I W&o TROT FOSHAGAificS 11tk bERBA Isignalp @fcddonfiguiitated in both the
ransmt standby node of operation. WI' E _1006_j s
activemodenf oeratfan anddhe anyet ssendhy ns@re\ﬁf @a%rawl inghis exgpplary

embogHBel}tl?xgﬁﬁsp?%%&{nﬁgxgs h% bf%iﬁ% \én‘aﬁg\% %m?ﬁr re%@‘a fat BPﬂHe base station

modeldtRiperatiog. BudnedérhodineMd she beazeh blgﬁ’til]lﬁ)@?ﬁlhtﬁ!dl}ghlgh power signal
serviced by BS P 1004 t hat are in tive state

occupspRg e Yk feppeg7 WPy e arfops topey ?%ﬁaf%a Be- an¢ 8‘o‘ivﬂé’ or successive

OFDM%QHBOI Itljﬂg&ﬁ@%lbﬁ' gnehaeRGEe rHé $&d 8 B entRAEn &t thPHther tones of the
act’ive node operation an ase station transm t

downsink neliwyblogidee ddft mmsechﬂmm’fg the bea:nn shgaaittansypissivbodi seme ,

in accoydance w t Firs
embagRinGvas BICEL R 210 19 GBI ePhRUPROYS BiROpevEh it fiy pover
and/dr ‘i’atE NEeRASA i8 Hﬁ:t tka‘i’@mﬁ%@dn&ﬁy ARde aPEorRPREdRiol AP actRGAGE. In some

Information colum 1104 lists informati on pertaining
embadimeris, aﬁmeommata'l ony tindwdmarte astacfend yelnpayeer dgenes and a larger number
oper at j w 1106 ent
of Lo BP9 ke xi8da e R EERE BlofR ob P irghfh, bpffg BRunicated
durin@@hd ¥endOHPMEENBM $rah@iniséien Gheeptermiler invdivdle Inrsobteaubis
transmt standby node of operation the BS can service

embogimsenty, in e tsansey sandhy Brods 9EpPRErREM the bigh power uedgpay unaffected,

but A angﬁ)rlrpgggxt fe(/%l tﬁé]ﬁ%vep @\9&%@33@% Rlced with respect to active
conmmuni c t| ve no f operation and

modd. he transmt standby node of operation in this
exenpl ary enbodinent. In this enbodi nent, the beacon
signaling is the sane regardl ess of the base station

f5U%9] Of TRREFAY | D, 1dé1ﬂ1f§9 ARt Eﬁ@c‘%‘i’é‘rﬁﬁrﬁ@ cothM@n{e@RE @Mboth the active

signal 1s a relatively high” power signal occupying one
modeandzhé eapsnait sfandywaodsy oftopersgiony havesyer, thegrrasmissiongaeethe pilot
s1gna?sr ag)ﬁi%weg egfrﬁl % p 1?]ts’su g lsig Irey ce%zl%éc' %glpsﬁllt S n%nng’ moc%e with respect

n sone Suc

to thd fgivehitRle, QAR exhplhiitertisodiinemk Th enae bxhlbﬁcﬂﬁnﬁh’s bl&f of: (1) pilot
unused durin% t he %eacon signal transm ssion.
L

signad nevwen leuvirasd GiHated RElehsi habing s 1eguerdyn B Erosmd by ode of
operdtf illPrSRAPR, BESGiead dHopBaYeh and/ or rate is

educe ransm t sta y node as conpared to
the active node. In sone enbodi nents, a beacon signal

| ncl ude one .a.fwih.vvetoea a, larger .
b “orehodiode it %%tﬁatgup&%ﬁ 58 ap R GfieSnyfieP i i
comrﬁuﬂh@zﬁ@d R 96 baffstatiba abONES0dd) BunEot G FBYALE hidsh @iatshiitstandby mode

the sane OFDM synbol transmission tinme interval or

of operationyialthis ekemploryeenghadimettbodi nents, in the transmt
st andby node of operation the high power tone may
unaf fected, but the rate and/or power |evel of the

[@08a] pPRM@ITowanes inidatdehatgagiagdiginlshire espaaticited in both the active
actijve npde. £)0089] Third row 1110 i %QHI i fies that
modegnddfranspiiiangoy mode SRARFAUR: i SPREBIORIHHAIS Hig RAgINg signaling may

be communicated at different rates and/or have different characteristic depending upon the mode
of base station operation. For example, in active mode, paging opportunities may occur more
freduently than in the transmit standby mode. In addition, in some embodiments paging signals
in the active mode may convey more information and/or be structured to aliow for a more rapid

response by the WT to which the page is directed.
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LY

node and the transmt standby node of operation;
however, the transm ssion rate of the pilot signals
wand7peses | evel of the pilot signals is reducedTius2a06®35930
YHUHES M b gAY drsia g Wo Ml ReSRAH ant X el Rir 64hMEnIEREEhs system,
i'n this exenplary enbodinment. In sone enbodi nents, one
1mp1@1ﬁ€nt?d i gseergenesi ittathepacsent ipggpdion 4R¢) u§1ng yneflade obfhe present
il ot l
inverfigge Ty 2R S R BE Mooy (ST Tk B 2420 s 3 121,

each @xﬂ&lreamdrfe@poﬂdﬁ@@lluﬁm umtdnagmeal(bélz liladé,amtles] A18agell 3 1220),
| i nk_and downl i nk traffllc1 channel data i S

respeégm%ﬁn Teain Back 20 Sk wih SEFBPLARLITY d Db atagh an thgfrack 1202
In ge'nQraI WD B8R otk aﬁrpﬂaif)@ dPhfinShandd¥a E&%@Tcpﬁoxé {1]6 cglin]p%uﬁucatmns

peration, in this exenplary enbodi nent
systerroatt/ tAd Sand thlic Ekempllaf}attam ag04gchidghapliraity of mobile nodes (MN 1

c j ed in both the active node and transnit
12m%§ﬂﬁ§@§ﬁﬁ%de of operation. In sone enbodinents, the
pagi ng signaling may be communi cated at different

rates and/ or have different characteristic depending
U] t hEharexsenpddryisamenvsicatipnsrsysisey alsd inaludpog netwariphade 1222

coul A& 1B 294185 P9DOIFLLER, BN 0558181500,
respe@Bély] DRtwolk ndEEB2EIR Qduﬂaﬂtosotﬁﬁgieﬂ@omlrﬁﬂﬁ andiot tlﬁehElternet via
active node nay convei;?r nore information and/ or

netwate it LAAge Neow i 19165 (LA200) 328% 23 Pl 6o tiper st lnks, cable
link, M«gb ‘é’g pgﬁhcﬁ %1%8851%[ {Hcfl as Elﬁgctecf Ridovavd lilr;[(': I 9l Work node 1222

ustrating an exenpla
indudannhahﬂahﬁdmmmgmsﬂéml i mpl enented in accordance with
the present invention and using nethods of the present
invention. Figure 12 includes a plurality of base

%6@4 oNphd RReduld ZEBmBon 4232 fikluBStrdinkeciule RBShatibd .o ,

a correspondi ng cellular coverage area (cell 1 1216,
identifyinig vwhenzmigain oe frhing witt bovithineeash &S asflylar o veragetareae kThe network -

node13g? by Sufi:athp R SA AR lsh ot MBS omane

sched@fd€ ndbrint@ioh fo tHHEBSY, €4 a:f@acemedww}ﬁh@ of GBI stawdsden transmit
system at the same tine. Exe ary train 1204 |ncludes

Standay (49 astafe; ffl?:deoﬁr'ndrﬁ%ﬂ Fl%mﬁ’é’él‘&e tp W%nli stapdbyymode. 1B@grample, the

lg
netwp ki 1228 of L E P EARTUILGT o i BUShETARS San vl
accodirighit. ZAltEiﬁaﬁvalQ,]tm natwark/\ncrcbl cas §isd tortks s¢ht@d@6 infofR@jon to determine

1230), respectjve rk no coupl ed to
wher e RO RSB BT L et oy [P s staion
nmdéﬁﬁ&m%é%%aaﬁﬁﬁbrk l'inks (1226, 1228, 1230, 1232)

maybe, e.g., fiber optic links, cable |ink, and/or

hi gh capacity wireless |inks such as directed

e e G P e R R R
positioncdettdeion bledhdhisadadh lae tridk @hsaat,i e0d), alfeady in place and used to prevent
collisions, is used in controlling the transitioning of base stations from active to transmit standby
mode and from transmit standby mode to active mode. In some embodiments, there is a
controlled base station mode transitioning of base stations along the track 1202, e.g., directed by
network node 1222 taking into account the current position of train 1204, the direction of train

1204, and the speed of train 1204.
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identifying when a train or trains will be wthin each
BS' s cellular coverage area. The network node 1222 by
woammmss4at i ng schedul e i nformati on and/ or i nf BCTAISRM@E/035930
HRIo6Y eCdsriet, 5o En seaesly) tBad A arenBE track 1202tWidcIBRES tgetigh cells
affect the switching of the base statiogns from, _
12161 1248s ad 12204n 8 mphersemeteirves! psacvidha vewday aopripondensity. In such

to transmt st . , :
o o35 LAY RGBS IO DE BB fapgacus o
put tHdBsBSFagan(1900,1 1002 arnd) i aghnsmitdtieibyatddealf ppethatien, thus reducing
networ k node can use to the schegult information t

; o) . .
transgpttRowieT A TRHBFING BT EROCHBRIEC S SHRISROSPGRgREeT Ppls in the
AR RO ing i i
L A3059230 20 BT 4 BRI 50 Sl i v
modd. haometeimbodaemnisy detrd canrbeta lakage plang thegragh dvithr adjaceninbase stations

W TN T T e -
statio'ntsto Wseithxt NTROREA QU ihidEFetcl6e f1h.R3BE bhrtieflalg behe e & cell boundary

stations fromactive to transimt standby node and from
areast ¢.gnémi telbbamdy aedwrdeingom vkigherdepulaion ggion where another

B L
e.g

directed by network node 1222 taking into

account the current position of train 1204, the X
10093t 1 i lorsomre epbarimenyp yndessemeendifersdbase statignspre commanded into
Wofioy h8air R of B Rlort B, AERE6r tunnel, e.g.
wansi Rty po e Sitei of Bt BBy e fpgflont 85, FRLGr wunnel e,
for sékdA6; puapeses.at her renote rural area, with a very | ow
popul ati on density. In such an enbodi nent, when train
1204 is not in a cell (1216, 1218, 1220), it may be
W{‘t aPROMSHhb& RUdLribdasyRRRBp&h & the Rralnleddbbdihédt?f Figure 12 are also
214) in a transmt standby node of operation, thus
applicadeit otherttraaspoiatiop oekrorksm dFor syaople dasengtations meayde; situated along

. owever, . when the train i,.s about. to enter or i.S.,i .
mign O P Tt S bl hish e e Qe plfdien
scheddleiag@tiohat i on operating in active node. In sone

enbodi nents, there can be a linkage along the track
wi th adj acent base stations transitioning between

FRURE i SRS Rt e S2AepAgR P, i
13C isnit foviehinetrid60 nfign &eenpaartyincethat dfopsemiagiadiast statmorciel accordance with

boundary .areas, e.qg., in a .cell boundar re . :
the DESPHERTGHOBn 1B FIRLTY aRUTEHITRAY E@?aaﬁ)é%ﬁg? 20045 Figgse 2 The
exeu@qjir?%?é@ﬁodbﬁa?%_ 8 kRbI1802 "erdthettuhd §abidnyis PPRERURA and initialized.

continuously in the active node of operation. [0097]

Operhtiorsprvecadsifion stemi 302 tarstherl 396nserc b108i andoyis cprpesting node A 1303 to
ste ? tions are commanded into transmt standby node when
P rain is at or near a specific location, e.g., a
bridge or tunnel, e.g., for security purposes. [0098]

The net hods described with respect to the %[@IT
(A0l nastenok30f; @g basespatignds ggtdo active mode, and then in step 1310, the

base station is operated in the active mode of operation. The operations of step 1310 include

o)

during a first period of time transmitting synchronization signals at a first rate. For example, the
synchronization signals may include a combination of beacon signals and pilot signals. In some
embodiments, the active mode of operation may be considered a base station full-up operational

state of operation capable of supporting one or more active users and supporting uplink and
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applicable to other transportation networks. For
exanpl e base stations nay be situated along flight
weoabito3snaad base stati on node operation transit POMUSZ06/035930

" dowrlil HigH ¢ SHaR el risgneingM THe fidst B ofSsyhetdothigationf sgmatih i @iay be such to
[0099] Fi i%ure 13 conpri si % t he conbj nation :%f@ Fi gure
suppdrgrelatiieljufast sysehropigsion; agdchammetestignation ferV s beings6ryiesd by the
n.exe . j e station in

base %%%%%dgﬁ%gﬁ% }E[ﬁg%ﬁgﬁgfrnesg‘gﬂﬁltdﬁggtne ilgﬁ.i The exenpl ary

base station may be base station 200 of Figure 2. The

exenplary nethod starts in step 1302, ere the base

(8] o siepploer B bée S%ﬂﬁ@nilﬁ?l?ﬁe%tﬂ? frePeckbioay B hore are any

I )R4Q $P6naPletel 3 a BARE station that it

WTS@F’%%?%%%@%&%@&SQ%QE%SX?Igﬁgfep R 00100] In oo
wishastte msd 30i6s paiteofineteotl ntadhorent. sAs ekemnplagtiegisterefodisclessrigrminal

hen..in s 131 t he. base station,is operated jn.the,.
may B GECHBHARIS TOpraT HES fie olEP ISR rLs gle] prgBive sate
may b&ErhdE qeHHA% Aichide 8h aB8Fd-BE1dQkaté hitarl 40BRED $tht8J The BS may
synchroni zation signals at a first rate. For exanple,

contrphtie Sy he tramsitioning info the getiliesstateyant g epairohoResMinNS gydpclude

. of con..si_gnal j ' | I ) .
ssieing T ani & Tond it Ehiedis s W8 e R E nors cumenty in actve
state. CEB is®Pr18 W2 dt Rasrainal il tHerd hrewp Webaih seraiced it WO active

operat] on capabl e of supporting. one or nmgre active. .
state, fsr 20 Wk AEHSRY taekérrehWith (he.RS BB SFTiCeAprécugfently in the active
e | EjL! f Réezidtd 98p 1316. In'st
s LU D Lo 8 yPARGLERULATH 08p 1216 st
1316sthe bhaseostatiomthavingaletbrmireed iedt tles¢ isatldastorfeaegiv®eed¥ iy the active

st S5 s o S B R LG SIS A TRy, wher

the badeatdtRA aofinQRBHALE ot iOtHeReHK afs WD Mgt ftevicddi@rtBe adtive state.
any W's Bei ng serviced in an active state. For

exanple, WIs may register with a base station that it
| s to.U S ' f. a
OYRD" b bl R il PEIIREIG LB Dol om s
1314db kfepriong. Bi aées3 181 theibhieytatitin dhethass t@ whethenths igrefivity timer has
state or an active state; the active state nay be. . .
exceqdgd prgpdeaRd et B the digrins sosedp Hie-ApetFre nddingjhpperation

procé s AF &by £340° oﬁfeﬁ%i@c,toﬁ&%ti&?réﬁ%s &ALy 0312 BBerhBe base station again

transitioning into e active state, and the control
checlopmrtatibetier neyotitiet acteng ¥ Ty beéing seificed ot dnvastivs etate.

identifiers. The BS may track the nunber of users

currently in active state. If in step 1312, it is

[0@fo3] M Regk 1130, hbBhe: sBdtRnN oy¥kated & AghsHRINMhE Bskelstutian to a
W active state, e.g., no WIs currently registered

transpit gtandhy nRGei9d oneratiet vikedaangmit ssandp mad of Aperpiéongis wjstate of base
.State. .. th ' oG . : .

B L s T

userslin hGleeh Rantd) as@irsivhich die buay stagordBtoperieded hhvod ldvee meerhge output

at | east one rqudiles ered WIF in the active_ state, reset,

S
power ilaan; 15 Ahg qlqliliVFyl ps cr@)tg}galﬁsdﬁteﬁﬁeggg%@sthfp sYte ¢ Qﬁeratlon proceeds
from 58p0 308 %K stk 1532 P kRPA329NBE Base station is operated in a transmit standby

mode of operation which includes during a second period of time during which synchronization

signals are transmitted, the synchronization signals are transmitted at least one of: (i) a lower
rate than in the active mode of operation, and (ii) a lower power level, than the synchronization

signals transmitted in the active mode. In some embodiments, some of the synchronization
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t he base station again checks to see if there are any
WI's being serviced in the active state. [00102] In
webke/0k3dd, an inactivity tinmer is increnmentedPCT/US2006/035930
mgna@j STgatb'edenFsE%ﬁ gay be ¢iv sabin b3thnbddes i Bpselstildn obﬁratlon while
1318 base station checks as to wheth

otheri sma@hrow@twm signats, B&s PEQCEBHEY meyheaediced i Pfé’ﬂer??‘f?ﬁ gnd/or rate
predeterm ned limt,
whilg 18&@%&?%%‘{%‘%@3’&&@%%? Ghalils ot herwi se, oper ation
returns to step 1312, vvhere the base station again

R

time. b@g&a {nloggedssfro‘ﬁﬁ)?c i 564 tto%tetp" 1"’3'22' T Q8p § b1, BRSEhse _sljcﬁtlon checks as

ransm st andby node of oper at'i on.
to witetleen gre ctum:enaummlbyndmd@ thdt tkmpMSatstaunn slsoudd be miode tranditsaned according

o s RRRREELE b el 05 e B BRRRaB B0 R G dLrpganc may

transﬁloﬁé@ﬁ&w%&@hﬁ)de@d’éﬁ)ehdbd\’iﬁbbﬁ HetiRr BRSR aStadh iRMuidirse mobile wireless
operated to have | ower average output power than in

tennmhl@ imeurrendy othan thermm@r ebity geljulas severagecargachaspd Bpqurfrain schedule

mfo g Xf;flher gOé% %@% cg{rﬁgmgc%gegldtg ttlfle{ ll%féla §t|ta§8n 1I§fr%}g &lgre?l%ﬁrge does not

indichte i Ahd bt @ﬁdbxy shivutieboimo o e tmiti cied Wfpecdmonljmbdd:dmfrom step 1324,
Aduring a second period of ting during

iC .
back & HER 1 30 JAOWEYP o1 GieaEron ene gireis R, mqdransition should be
' NG 1 Hdcadds RAS bieP 1824 to st

perfo?x%ﬁ@&?ﬁ%ﬁuf) 0\5\(/§9Hré dtrilate t atﬁ)r tgfe?%g&g’g{)l ecrmge of P 0 SeP
13260peration, and (ii) a Iovver power |evel, than the

synchr oni zation si gnals transmitted in the active

node. |In sone enbodi nents, sonme of the

[6YIVST OB £&f 13285h8 BadksSstRio is oRRRE T Sdt&inahé whbMyr e transition

the sane in both nodes of base station operation,
shoulgttiel te aptabigye mydmmrwﬂmplz ease oneratigmatoseeds tystep ppRSer to a transmit

I L

checksH310 4hefRet the B dlreadit 1ﬁmnib3fMe sthte i1s v rhldino funthebasion is
station is Eerated to_track current tine.

neede( with segsrd foofsdraasitionolopgve Epn agp 4324t isdg @()%n&@ﬁsi it the B i
not it B aBRREncHeR HeR %R&Iag asgroeéedg Eof&ED ?§28t ‘J&%téi)ulr?BQ Nvhdrb AR base

indicates that t stati on shoul
statidnria nperaied e thaesita@r ©iangctive sote dOpeatior pmnmds (ﬁnm fop 1332 via

conn gl BT Bl ¢ Sy | HLd 0 B CPre o8 ‘U REHL A tHSBR e

whet her or not a train including nobile wreless
terminals is currently within the vicinity of

it
[@@lqﬂn aRetsoves giepal3s), asedl ﬁﬁoﬁheﬂoﬁ%ﬁ Srﬁatyaélr?és%}@@s to whether the BS
sl TR oG] RS R TR B B g
this ttdhditiohh &ldeaser, $fliatsteprt 3smouisd1etmnmed ¢hat tieRS is mm ﬁdan transmit

operation pr oceeds from s back tq ste
standbgggayiey thep ODPRHOR BioPess ToPhel of L1kt GameRRE BG4 236 to step
20! Ithd B4 %&%MS ﬁ&i’tfo%éﬁ?ﬁ Rasa tRGRit SERESYHBd
13 O g[?r%adtzleoﬁ %%ér ation prgceeds fron% step 1324eto
step 1326.
[00107] Returning to step 1308, in step 1308 the base station is operated to receive signals

over wireless links and the backhaul network interface on an ongoing basis. Operation proceeds
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[00105] In step 1326, the base station is operated to
determ ne whether the transition should be to an
wacbtiness4asede i n whi ch case operation proceeds PAOTAISe6/035930
trom $rep a4 30%’ viafboanédhagaaaés (Bt13sdby 1996l@ il AWM HF4CRER5) to steps (1340,
oper ati on oceeds to step 1330. Li step 1328, the
1348bHE%-éﬂﬁiigﬁﬂdwaﬁwgV@S to whether the BS is already in
an active state in which case no further action is
needed with regard to this transition. However, if in
[01110&] 1338tepi 1340 sthelbhserstationtndritais fohacddS mglalmﬂrom Wan seekmg to

active rmode, then operation, proceer fromste Ié % ?
registgt with thaBS ot 16 DA SI748 28 11RPPGHO ety papghibey. Opetation
proce%{i@ﬂﬁ@%%ql 49 18 Qteﬁ%bﬂ SvEpd o b b%beé'te?&dn%eﬂfs% %@%etfhélod% not an

Vi a conhecti'ng no to step 1
acces%@nel lidsbeliasecisedt ifan accﬁsmlgndlhesjnotrbealm racvnredmplgatlon returns to

s L SBheEL LR 18 51 1000 SR 1350, LA s

checﬁsfa@@é Winbthet @m&%thsd?s dubrelMl a8 Broae. further action

I's needed Wwth regard to this transition. However, if
in step 1330, it is determned that the BSis not in

Pobl S5 BRITR Y b e B RSl o

signa¥¥) 81z€ vidWirblRsEliks EﬁanW’ll‘sSan@Rﬁ fvid the bh@dlhﬁla{kswdsﬂco 7.\ Wake-up signal
the transmt standby. node. [00107] Returnin

to st
via thféxysldlauhn@,tvv@& 3P 8rlglﬁéteﬁa§’é ady Et froR ajcent @egp d Rode or from
ertface on-an ongO|ng )asl s. erati
curremly) C@ﬁﬁsfed mramtthm adfad&Git’ Bﬂ axpecting ecghiontty lquemer(t BLaﬂCB-BE operations
1346, 1364, 1365) o st e 1340 38
resulti%w a a@gbojff?’ tp3he pasesiatign Byt i yeekineg R0 B“%%ﬁ ghe wake-up
signal 8% BASSBuSCAE R si SR 'vfans%uHéﬁ éﬁﬁﬁﬁﬁfneﬁwcgﬁ @it&lﬁrfeﬁm WSWT may
seeking to register wwth the BS to use the base
initiatet thisi wakeawm sigral poanio obfaimurinesrrptediusetiaeommapaicaiangand the

s B SR R AR Ao SR 5 A By vi

the bAaSallaRHw6RC & svdthet Exadipl@QCRESalHed Matwdik somtadl nb&@i‘may send the BS
recelved operation returns to step 1340; otherw s

a walggen signdvipihs bagdwul p.g- demeratiel lzfgl soBial Hedeamplemsning gontrol in
accorl‘lggc% wffl@ﬁ{nﬁ sEﬂe%u%% ?d?'ﬁlﬁﬁén axs %ﬁoolf%ge?c%l gnd?ﬁ)ér btagbestﬁgn €.g., an

s currently In ac I Vé node. turning to step’
adjactddBise statio, dpink3bBre diwetibasebie aﬂ;drsmpprrmwhtrxgﬂhe B8Is outer cell
wake- u [ via wreles fr S "
perinigge oAy S5 TS Bk 7l Yo ke SRRIEHkGE et dRORS oo pg transitioned
into thd @ct%%&@éﬂnd%ﬁd%kt%%ﬁ% 1'118b1'1'@ﬁs%rsf \F/Héﬂ tﬁey\a_mvé HOT Sell. As still
centralized command node or from anot her network node
anothey cmralsle,amWédenatb@mse b@@enmeélvlaé goverage aés’(cawﬁvleérecanﬂy powered on or

in the %}]L;%)lc E%Sttse n‘tg%rhrygn aete £ F i t#i] g?rtaﬁg?ltt Qtalq 1n %e a?(% the WT

xpec g enen han

geneRPRaal sends arveskehip dighal to the M’\\da Qf\hflrdl@,‘s thembl SBpitiin groceeds from
that it is seekin -up, may initiate the

step o sispdirgPavhen aw&@ﬁmmgwwl@dfw ta wdasther o npt jagvgake-up signal has
been FelRAT PPk Ake-B) siBRIINAE Kottt AFRERRE opditort FerdFRY to step 1348;

otherwise operation proceeds via connecting node H 1344 to step 1328, where the BS checks as

to whether of not the BS is currently in active mode.
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initiate this wake-up signal so as to obtain
uni nterrupted user data communi cations, and the
wmaktefmmml gnal information is ultimately comearast®d035930

OO THE B EUD dlep kb4, Shanghy snaHebase atatios nivaedshafel hand-off

net wor k. As anot her exa le, a ‘centralized network
signatspaigr, oia wiselessrinjs ﬁ@ﬁdwmean%r yiathk backhadinghgorky iQperatien proceeds
som RSB8P (R s8R 0 PRy g ofsena

has bbéif RE&reéd. O a hasdddNdphe haexaiebe recallvecﬂ bperaﬁmsmtlﬁhatol soep, 1354;
an adj acent base station of actjve

g.,
otherissidperation Pgocgiﬂért@ &ERilASt klestgsl%s &E?g pcsiafion getermigeg phether or
|
ooy S By AP gl LR GA e o
signaf nBorrexanhylef constdee that thiewreceindi liaadcuﬁﬁ sigaaliheia at\hmglearlmqueom the last

inits still_ another,
curregy oG oL R age aTiea BY i dps HRisH e 368 SSnpleting
the hBﬁi@f BRI bR sPhioh Rah BE trih SEehed i Qhé%sﬂﬁ‘ﬁ’s@ar@@ﬁr%@d)f \A];_eratlon
the BSis in a transmt standby node, and the
Howeengf aitchs: racrivesdrado® sigakkewagreesivatavhiloothpraregstoygdaWd's were still in

o sl ESBTTIREEL o PRSBSOSt D o

examle, BOtsider WRK fretHan8 9 Bighala siahBebadkRadinemebrk) ihdizating that an active
wake- up signal has not_ been received operation returns
wireless temnipaligagkingttn be harded ohkiodhe base stagee st thpt the base station is

e )
coreSAOIEE LRI Goabop BRRE o RN B
apprapgiatese trmsidod 8fobasé stasdreiptol 8%i4e nidde. Hasever dtthobase station was -
e it o b At el R networcno
base %&5@'&1‘0@9 R PERLHSull be MesdeaP Itil%@ﬂept 1358 {8Pbakd SfatioMB&tefnines that a
base station checks as to whether or not a
moddwdmdg@ﬂfouki wgaili, operstipeproceesisad step 1364; othanwisgofd fusthghenerations are

has en_r ived.o erat| Eeturn 54;
vertolfRd Rl lf Fhabes DSk PheifkbileulRapt Shnit

1358 the base station determ nes mhether or not an

&gdatlonal node_ change shoul d be |nplenented

[P ¢ TafstapHS 6P lhe basschtationdsegeeds (&rwsn inggpopy Bwﬁﬂ%ode transition
dlrecﬁ&l?s HORL mF @‘{}‘ Iﬁslﬁ?onr 1@9@&1%%&1@1%1@4 LanR rdcéedé'fﬁ)n?step 1360 via

ess I'n romthe | ast currénP y regi stered

connmtrngl mds [ 1 86ntorsédp 1382 n df the mwuide diingition fsdo izssteanstnait standby mode,

then after_conpl et t he handof f se, s on can
opergnFSEEss RSP 10D YT P Rope g@ﬁ%ﬁ&} SWB?J?EQ

operation. However, if such a received handoff signa

was received while other registered WIs were still in

[00112¢ t | Refuming to skpt 106, ltﬂhséen:léil6|6a the baseseationgnemseryipg state change

SB35 P s BB B e AV RO

may Pefueditdbe trinhiticet fignt ileép Afte &Chdtive siate ®l thatSit inay Mianahit and receive
IS seeking to be handed off to the base statjon and

user figfat OppratiphBrCcetdstiasmsten 130f foettin 1308nwhete thsRase tation checks as to
Wheta%ﬁ}glgga gfgfé:%h% ?ﬁéﬁ 5981 hh0&h 18 éé?\%dc 9Rdbihk 8RPodinents, a request

e ap pro e to transition the base station
for additiona atrilink reamdmes Jdome eeqpest fortateaffiaskanstihteigmentvagy be viewed as a

state change request signal. If a state change signal has not been received operation returns to

step 1366; otherwise operation proceeds to step 1370. In step 1370 the base station determines

whether or not an operational mode change should be implemented as a result of the received
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already in an active node when such a handoff signa
was received via the backhaul network no base station
wounoe/wsansi tion woul d be needed. If in step 1BE®/UShE®G6/035930
WT JBRS BHaHoa kigahl. "Wt exdamplescohkidér thatThélstatehange sseialisdrom a currently
result,” operation proceeds to step 1360; .otherw se, no
registeradtwigelessperringl beingsewigedibydhehasestatipn it slagnestate restyssting a change

change | e ' Cel i
0 scR098 o LTI R A BERLAER SARE0N0GE Boele oS o
implEHEHe Bdhdle cimaR twabtive. Hakeever, ahsichiaaeceiiied ¥ Tistate clidnge kignal was

node transition is to the active node, oger agai on h
receiyadoeidathe pagsritatioagvasadgady 1 the afe Rl HBE Setipn gapdeshange

t o] ldStetrRinbH@at & A8 thange should

,Wcmébgﬂ%%%%%ggéiI%g@?ﬂ?ﬁ%ﬁtgggéﬁggga?ygﬁ1step 1360 vi a & .
resuli; operetidn procerds ¢ el BBW; btheswisp nbInGher{operetiohs RKetparfoinmgsl to initiate

to ste 366, in step 1366, the b tatjon nonitors
a base gatigy e 6%5 & gqs%cﬁaép go ’Slés @Qe’wm%?tg change request signal.
fromcurrently registered WIs. For exanple a

regi stered WI' may request to be transitioned from
[@01d8p SRetvminedostepi Me7sinatep 1$671 thabasetstatigy npenifesnior mode change

. nd receive user.data, r.ati, o .
signalia g’ o Th e B PR BblORRAAAARA G BTG R hanec it
operatidahlna6ded Fon @k arfipls aalety arh @ogieolmesHisas tadpicgn dhschastidnamde may have

received. | n sone enmbodi nents, a request. for

decided ip tompezatilyrommant thedd apicaigctive gode and igh feansmityiangby mode due
to an% rﬁg‘; Bh&bmﬁ&itiﬁﬁéggﬁﬂtaf ?fﬁé’rfé?@nc\é't@éeﬁg, 188d 8orthi@d:R, schedule, security

nge request sign a state change signal has .
considetatibee atcr €peratiod pogeeds from stept1367A g0 step 3@ wigssthe base station

e a8 ST S She T LIRS LA ot e
signa® BEY Rt bRERecHPEEoFhARRIS cRBAUL GteP € 36TV BERMeSpeABion proceeds to step

result of the receivedT state" change signal. ' For
1371 dx stepl1871 theresaitatiandetermies sthether ehagiga opprgtignalimode change
roma.currently regi . W ! ' [
sl B0 B SN R RRTh S ORheb B, rorxame

diffe@ntrege fira medd shangd @b e appln dependingapen sicadouone dfshe mode change
currently in transmt standby node, -then the BS stew]%ul d

signal ﬁlﬁfl %ﬁ pulaeq&@g@digﬁ%qﬁéhf Be.lsg@{aitlglés_. m@é@yeq Tnogﬁ nge signals are
consi[()igﬁﬁ'cgﬁl%a%s Fhith&nShag gt%tiﬁh ANFlembBR Wikl NetheV\insRlctdli®n, while

ase station was already in the active node, a base
otherstadivainmodeichan gasigeal warelcdnsidered seqnests $1s which thé base statiep has

. 1370 the. bgse statjon determ nes.fhat de change

disergj R BRI mOg EFREP oR VP ORBLL b MERS A F G Tad was by a

centr@i A WhEEL ndde ahd [skR&T fof Aty RASNEtBe RREE BldiRd niay be implemented
initiate a base station nod change in response to

e .
withqujifertires censidagation. slgareativielyn fdhe mgde shangp giganl wisppspeggstion to
Ret yr ni ] 6 [ L, o th [
o0 Byl RS el SRR, b1 RSl 0 e
happéiietolbeckibisiohalregiverdd actidk esetd nugsiddithie tialre RS omimandimay be ignored

change its qQperatjona de, .For, exanpl e a network
by e Ga FaR dEITGHSI A B PavB 31808 ST B Ch Jelee FRy e Rlapige should result
| A5Gl Otol BHPRIGA! bth¥r THB el B pEati MY ar®@berditiied o initiate a
Oper%%gléggng ?tr?to transmt standby m)dg dlie taé g%y of a
modecirnge irofespomsel ia thrscavadB A moda chanigesignele t est i ng,
| oad conditions, schedule, security
[00114] Figure 14 is a drawing 1400 of a state diagram for an exemplary base station

implemented in accordance with the present invention. The exemplary base station may be base
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consi derations, etc. Operation proceeds fromstep 1367
to step 1369, where the base station checks as to
wohei7lss446r not a node change request signal hasThsene/035930

ot oheoeiY eburd 17 dhdtkiensagngs sittidhclndss damcdxeh@elty state 1 1402,
recei ved operation returns to step 1367; otherw se

othergssrrafiereh tsdhe base stasionpgtiverggde of gpeyliop, angiap exsmplagy gate 2
05 AR RS 1S IRSISh e Bt SRR Ak e o

indic#te @emdlﬁohskfas eausingta teansiioatod statwnﬁg statsl tymsition Fiom the base station

_exa di fferent rlterl ha
actw«awﬁg%ej%&%ﬁmwoa So fhorhrge dine g gieigh eation 1404 can
be a 5SS R RdeRbtell ?@n@&' bf i‘ﬁ%tl\/%@rldft)g ' @H&lﬂﬁmgﬁﬂ”f@rﬁ@cﬁﬁl 1408, a received

stations. Some received change signals are
base statieri tedechangersignalsl 40 a:c&ettdh@i tensdiontcdital eastiomp Marekass terminal

wi t hout, furthe |der whi |l e..ot her..recei v
from i AENARAGUEB PG A a P& SER B B Pl iyt
currehﬁ‘ﬁ @me@%ﬂh'tﬂ@bﬁé%‘caﬁbﬁ 668k 0N sle§Yahedi ROsthieraf®ielen from the base
change. For exanple, if the node change command was by

statiog tm@mlrtatané@dm@dh pf @peraimael 496 do thedgaristpiénn acsiyg mady of operation
1102} G758 BPes RS ARSI ZPL RO Pk B 1o

recei GétBNGR- %) @ p@dl 1\4@6 adreSeigrgietaint ofif dignal rlétt&latrB@:ﬁi]vdddN T state change
transmt standby node, based upon chedu] e,

signal | 410n o o SR FRANS8 FRAUEY S1EBa B EREIYE% DB SR imesigphings signal
14907 €gi stered active users outside the train, the comand

may be ignored by the base station. If in step 1371

the base station determ nes that a node change shoul d

r t|o roc 1360; ..ot herw.s

(piBherrighen s SAehuRE TRAT R eR SR of Ghe Siglhifin oBations in
an ex‘éﬁ@%feﬂnBodIﬁﬁ:ﬁ%‘ﬁtﬁebfkséﬁihﬁveﬁﬁ@&| PRGBS (T60E 160315, 1607, 1609,

si gna [00114] Figure 14 is a draw ng 1400 of a st at e
and 16l Arpashrénoesenhsuskessiye dime ssauentish ererasions figy cxpimptagy celhA 1602.

acc a v
DisefiE ROl ' B0 L1 ST S Ul b BKE IR B operating n o

transiitGst4ndB$ e ©X 6pgarhidry sematireslrefe#fed to atsfeep wcgle of bﬁserst&l(dn
to as the base statjon actjve node o er at.i on,

operaigne K erihisespmplay 851 004pwhile ppreptinesia t?%&%ffsfrébst%ibé{émde of
operARASHhe HH Cﬁ@ﬁraﬁﬁﬁﬁ? Bidcoft E%HQQX 608 bt @(ges%?{rﬁ{s&rﬁﬂpﬂo—[l@%fnals.

arrows I ndicate conditions for causing a transition
state. A state transition fromthe base station actlve

1P, PREET S Db et ruel 3. 250 B PR BEAER S howeged onin

the céi?&ﬁ?l‘ia%%&ﬁéd(?cﬂe BéacbA dighhMichy. TROWT $60E ddhtifg; BS A 1604 from
informati on 1408, a received base stati on nnde ch

recovsiestheacamognal anfaanationendrecossizes bat e Bt 1G0d4sm %fm@mlt standby
modelfrfglfﬁo%? atlacﬁ(rgr@?llgt ;l Jf% an active to a sleep state

ion resulting in all wreless
term nal currently registered with the base station

bein in a sle ate nsition fromth

(AT s  Riogesn {60 ipipates %Mﬁ@%é@o eném Pkt R SIZH4L610 to BS A
1604! AviiREuPa5E1 5680 is%?@&ﬁé Y& IPERy QktcRREH Rithom tﬁéﬁeedqappremse

be a rngp%&se to: hedl?lng nformation 1412, a
timingeyechrenizatnes.g., sirglatively high posver signal at a known location in the uplink
timing and frequency structure with a duration of two OFDM symbol transmission time
intervals. In some embodiments, wake-up signal 1610 is implemented for easy detection

without the need for any timing synchronization between the WT 1608 and the BS 1604, e.g.,
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recei ved wake-up signal 1416, a received hand-of f
signal 1418, a received W state change signal 1420,
We.2007/03s44at € change request signal, or a recei vet/usame 035930

it eI R e sedidb: ?ﬁ‘lOﬁb go@tinudddy mc{n&@ﬁﬂ@]:erl%ingpfeﬁet&ﬁmhsd tones for a
a drawing 1600 illustrating a serjies of tine

Wakeslmm i B sogpreqalqdiments, ﬁh%Wa]é@(E]?ﬂgaﬁﬂ)} 6d %@ﬁthﬁ\gﬁrpe gharacteristics as
t 605,
R T T S S R R A e

sequential operations for exenplary cell A 1602.

Di agram 1601 jl|lustrates that cell . A i ncl udes

@Jégh driperas LW adicags a&%si?as P&t%%ﬁg %ﬁ%reﬁosl}%%ﬁ‘sth? prake-up
signa??@ﬁfjamﬂ tf%gﬁoﬁ% d PRSHRELA m§&€"@ftdﬂ€%10fleé § r fe%@tn‘e&’m@ the normal

eep node ase station operation.
chammksem@tl diorycoBSoll &Gysendkith sigogimganélnding mnlptmgmalsa}@@; tDiagram 1609

icgpRSR e A58 80BS5O RR e otpertion,

and tﬁé W’nai@os HAQ@hAhitlol af had8ssdRGdest kigHa! 1631 85g ! &@ing\%e/bf the access
08 has entered the cell or powered on in the cell

lnter\sﬂéﬂilnﬁh?upleﬂ@lm@d anf dregeensy Atra¢taisisinpsoNtentien hgsed@ogpss segment.
BS,;A, 16 4
e T AEAES: MR SIVRRRG] RO AR 305 St

WTA I@S&{ﬂs beat @d&d}ht}td aDaeact®e @ser biyrBSAal d0dc IBSoA 1904 ttassigning WT A

gnals. [00117] Di agram 1605 il lustrates that .
uplinkgog dg@nw faaﬁﬁmeb SGEeAfS Viwél%lseeiaé@ 60 1%@@%&%
comxﬁ?]rﬂ 41610 is |n'pl enmented for easy detection w thout

need for precise timng synchroni zation, e.g., a
relatively high power signal at a known | ocatl on in

e AR A B by Ot

tlmlﬂg%ﬁ eghdney lsHuSare @ﬂ’(ﬁ@gdts%fﬁlﬁn the s FHMPLBirgEtah bd 8dBrehsed with
I'mpl ement ed for easy detection W t hout the need for

respeghip the dowglindytimingongz atithonspset tasatevihiak racpeoienah dV erteal axis
1702 616(}{{;?6%%%%1%1}(301’165 an 1nclude§ aE u?mli Qn& 58)%?%0?t % c? M3 'Egﬁit?guous

nonirtoring certaln preae ones
tonest Horzonak 8xis 0764 Gpadsents tino Mhe eplinidtiming sructuneinshides agzess

e R SRS, e R s
acce%%t@rv%} #de0Ban ﬂ%%%r ddc8d’s 69% hféﬁ@tﬁﬁ&@?eqﬁ@ﬁtﬂ B8, and base-

ase statiéon 1604 has recog e wake-up signa
statidhBidkearpdretjnesh sighalen oot mhddenaas,ldﬁpenmumm the base station mode

t t
of oppfiiofo i e BTy A RP G 45T TRFUa 1 i ot dfrent
purpé‘éeg NAt feadiGbire JPHIROS AMRISLBAIithedl 15,24 BT g thbacdsls ihedal need not
has recogni zed that the BS 1604 is in the active node

be prgms@p élﬂang mchegnized rathapspestiR thaBase staens Whikesigipls transmitted by 2
c c e
‘ fie re Lar Vg Shiig g%hﬁléq&téﬁva?kﬂm tﬁl%ﬁlﬁfﬂaa%&?%cg% et%r%?g
syncﬁﬂbhizﬁﬁcbﬁ @.gustb gthin & Oyrtlﬁlﬁreﬁ)ndlhaﬁcﬁﬁ Iacsome&nﬂm@mﬁs signaling during
Di.agram 1611 i ndi cat s t.hat conv n [ ona Sgn at i orl1
the aecfewn;m@oee%%ﬂ%ﬁﬁ é%egée%ﬁﬁntfﬂﬁ’zh 1ie s1gna ing during the regular uplink

signaling interval uses allocated or assigned segments. The regular uplink signaling intervals

can be used for various signaling including assigned uplink traffic channel segment signaling

and uplink dedicated control channel signaling.
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WA 1608 has been accepted as an active user by BS A
1604. BS A 1604 is assigning WI' A uplink and downl i nk
W()rzafﬁdsmmhannel segnents via which user data 9'(:@/(!}3]2(3)6/035930

é@j""a"’f&%&}@ﬂ@@s Fanmiy tsu0etust{803 $dmplaguuceest Tntersyyabuplink air link
raw ng OO|IIustrat|ngaport|on of an exe

resoufqes)mxgrp_sxlplaﬁk segmAntRAng FACIpIE g@a}}mgtcpggqmpgmg A9 h)p@ station active
moderogsoggra%lg{x 8&? i bg%%taﬁ%lh 'r’%r{éh%rfﬂrtn gﬁﬁg@oygﬁgd@gf V\(II;I% rqeﬁf”oﬁ ngedcibdte with

respect to
some@nhddfthéntkoiba prners igration. VEintd fejuency gridlm incluflesstScetone-

upl i nk tones and i ncl udes an pllnk 1701
Symbéﬁg@mhé?nel%@l%ﬁiﬂfﬁ%fﬁg By anmell3ute bl and sibdotdpbol
reprege%mlg W@E{ \?gﬁgnk-ll;gsg)gi‘&li bf'lgné ﬂgﬂb ﬂ% eogﬁ @al‘}ﬁMrsﬁlln'bBPﬂréiﬁﬁﬁssmn time

intervail. gTimhé ﬁrgquent;egm@ll&()Zhﬁdsdesmqolakdemsblpdt b&Gﬂa}fsw C@ngguous tones
access interv for acc

(oned fne Yy eyt b8 D HRGARGAEY an S BRI 50 Ty the access

1nter\)’é@hﬁldﬂfés f}ﬁ'gé‘&ﬁl%ecfu'tlg@ BFHM kPmB O PanSReibn AR Sitervals (1 808 1810,
dependi ng upon the base station node of operation,

1812). dlasomeembodimertis thepeess ynigoiakhasta differeatdBation, fie r&ﬁémsecutlve

for. diff.erent poses. At |east sone of the
OFD@%’I‘%E %@ﬁ?’i‘{lgﬁl% atjﬁﬂ' during the access interval
need not be precisely timng synchronized with respect
to the base station, while signals ransmttgi g% a . \Wr
[I21hg Time freaygnayrerishl §1Arerrit g Tegieary gid 1 §¢ppartitoned,
dunn%ﬂl?é Bﬂ‘%h %t DAU G R EEdeSE o ﬁ)bﬁg&g t8 ¥ﬁb‘171|iﬁeq{i/b7a€&é59 Begnfenk. » In some
I'na cyclic pref uration. I'n some
embodithents apotton fitlgnallink girdinkiragputdes danngﬁ@ acease nfervaluis e<s§erved for

t ent | d
e S T SR ool e e
gmERSrd RECSRIBERbSs-haldhRd kRAkh AT 82@)9{7&/'11{15 téhleGHAbbRAvhich are a member

|ntervals can be used for various signaling includi

of tha @ iagerssisagpianh iretindiedtedby MerHpd land égﬂgqﬁtal ding shading1 ?a?,,?d During the
T

statioAGRE ISe tHé:ttﬁgé/ ﬁhtldipelisllm@omt fof hFﬂQ}Orlt siswhmesisyseexsnl the yccess
segnents and exenpl ary signaling corre ondl
segmigals do Hapgiban %ﬁ?ﬁs\/réq‘i’?éﬁ%g‘?ﬁﬁl q:rgl?p tg‘ggéf randomly selects

one oF tR 4d ggss s%@xﬁ to 538 gﬁ%ﬁféﬁ%{%ﬁq{ss &k %Ede@@regisﬁatlon request signal.

accor dance sone e t e present
Time firacpeheyogrid mkﬂeraprasque tme fgpqudlc:y@@ 1814) mdetso4@cludes an additional

t ones nbol eac h
acco qHAR BPHL ITRRET S S ARGy SO By B2t G Rguiuestsignalng
is traHﬁhitt@H aBhér thhdPowW R RAMI BES afMd (R TIRBEndtHe R6EselBiMing -
synbol transmi'ssion tine interval. Time frequency grid
synchreoed mithuespscto tis hask sedem e JERinggyachspnizaion erfor may be greater

v BRSSO RER: AIRP Bk 0 g R A 0 s

requésh Sighdl@as be rdtbghived by thelbastesatidur e should e uédeired @Ehbase station
ynbol transm ssn&n time intervals (1808, 1810, 1812).
Wlthlpﬁh%ﬁlﬁaﬁ capgisinthehtis acqeppsegteBss i nterval has a

di fferent duration, e.g., 8 consecutive

[00122] Time frequency grid 1826 represents time frequency grid‘ 1802, during the base
station transmit standby mode of operation; grid 1826 includes at least one wake-up segment.
Legend 1828 indicates that tone-symbols which are a member of the wake-up segment are
represented by dotted shading 1830. During, the base station transmit standby mode of
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OFDM synbol transm ssion tine intervals. [00121] Tine
frequency grid 1814 represents tine frequency grid
wo20®/psu46i t i oned, during the base station act Pee/UsREE/035930
pbrafbn AR Ak FmIEA SbaGhE RO ARG Bast sSRIDAPREElting M MHase station
enbodi ments a portion of the uplink air |ink resources y
transitloming fronhiansmdestandbymadede agtivermaedss Yisg theowakgpraegment to transmit

seqment s. .Le RATsF t ,
oD o000 ROl B B BRL bt a
include’ @h%@&iﬁignzflwakmﬁﬂ@ﬁigiﬁt ﬁelpﬁﬂmﬁtbb@dfiithg/eﬁﬁﬁblina/dhiaﬂiag 1832. The wake-up
. tone-synbol s ich are a_nenmber of the 2n, access
signabiei S EHEA PRGBSI 15 Pl b A HGr EORL BF SFPRAVT, at the
same %&%ﬂbr{? 9ith s anA ek e d e chps grra?,t AHHBPin Ghd 348 RGP bf remaining
operation, a wreless termnal seeking to register
batteri pokwet. "Ehd@SEnetiatbot bepmndelysiming eyrishamized avithorespest tor the base

. poi nt .of network attachment f .
eSSBS DTN oce e LA R o
duratRAOOH sTBEM ehily (sl \WhcH daceawaks @bl @Rdetbedgdifzed b9 Exsbase

segnments to Use to comrunicate its uplink access

station@gd shawdd boreceivedialsthe basgrstation Within thedigricspytraintsepf flgerwake-up

represents ti frequency. qrid 4 [
sogmifi IR Tt amer ik REd PR Cordfidfros @bt HREMIRRS of tones
used EbrRaaB@ly for R wikadip e 2deddded, ag.csmer fromethé number of tones used
signaling is transmtted at per_ tgne power, | ey

. el PAC
concugrrtly fer amraceess dedvsst sepapralera e W hicefirrnilygRersasg the per toe
! L8 si | ' od thdlaMdse station will

vons G ERRESHs LRk DR AR R I gon
succesyfuftp etestal wakeprpedignaldur ati on, but is sufficiently

smal | such that the access request signal can be

recogni zed by the base station and should be received

[(128]€ 10368 e SEBbHRRENW thIhtridignil tiRIbY ARleloRoPEaLIOH, thdTBase station

access segnent. [00122] Tine frequency grid 1826 .

turns &l bsanstgssionrsigriating exeeoya gyinigunggs of s}gmlwg thatdhe,wiggless terminals

stati.on transmt stan e of 1.an; j
may Fiedp el hE Preacrse S5 S bRk TR Sl AREIAN Rk cclfopdobPeP
synchrBgliz@ie In kbiat stdGFBNMaabsdiiisits thiandnisnume sdief sighalidess the
wake-up segnent are represented by dotted shadi

beacorpagnalipgs anddhe bensom sigaals iy bgsomRiGHad % By Ghgeipoed power
levelfﬁ'ﬂﬂ%sggétqg tl%. MV EhBRS of Sé]é[%t%l. 'In $68K OFDHNIRmWRK BN MRS, this reduced
e base station,

resulting 1n the base station
set of digmudd ¢andribegeohs and pilets sviiht the pdwtd byingtrdesmitted ot fedeced power

node, .uses the wake-u e nt to transmt.a.wake-up.
and/cg ir@tﬁ g\pt_Lfl rﬁmﬁt. tp@é%laﬁ%{})i tBF ggFVng%(Pe. rhé 8?185 Sﬂ’Pgdﬁeﬁlgsa YRyireless
terminhCHHE AE¥ gl tHe BARGtatibH! e.8! $i1@ ol rB€dividafeadth, afdliésimado wake-up the
wake-up signal represented with vertical |ine shading
base 4i8ton seTHea wakeup sigopkindhe bage istation;dhe hesestagionuppie Aeteging the wake-

.povwer J.evel . Pwy > P . .
on s BRSSPl Sl R B A e PR o e modeof
operdtiodN @h vardid efidvilingents) theswalie-gaipml isadesigaodifariengy detection without
battery power. The WI need nqQt be precisely timn .
the negrhion Hewrz sachiopiraties PRIECIEOUHIE %%}go%ltzﬁf‘%’o nFEor @?‘g“.‘?l@ 1n an
' Coni zat. :
exemgl_ﬁ(ﬂ@%‘m% ggﬂxil&ﬁl, th@@/fa.iﬁi LR bighRYak Be 9468518 kyhbaiNoASat a known

clic pre
location in the uplink timing and frequency structure. In some embodiments, the wake-up signal

can be a signal communicated at a relatively high uplink transmission power level, the signal
being longer in duration than the normal modulation symbol value intended for a single OFDM

tone-symbol, and the signal being communicated in two or more consecutive OFDM symbol
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duration, but sufficiently small such that the wake-up
signal can be recogni zed by the base station and
wehorlodsd4ae recei ved at the base station w thi nPCAISLI0GB35930
"Fans RS alcsRals. HSome kebbdinsat) e Rguld acascsptidrae b&\fc(érh;ldered a
some enbodi nents of the present invention, the nu
wakeop stamabié theshage &f@h@mﬁ@ﬁmgym gena! ibin gikansmit Sanghy rqu§ of operation.
in sorpS P imefisgop abs A Dpkc GBI RBIOTRY aesh HE R Bo roserved
and ubddefo¥WakOup B@ﬁdtlﬁ | egoinleysuich embadienchisethpercespignals may be distinct
transm ssion power of a wake-up signal increasing the
from thewedkietvpgsignalfat a base station will successful | y
detect a wake-up signal. [00123] In sone enbodi nents
in the transmt standby node of operation, the base
[0024] OFigute b3 maf ﬂowbliartt 90 fias sx@nplsnygnetho@ of epesaijng aawireless

i TR et BN R R EERE I55INB s method of
operafi0f! {ri%{ucﬁr?g @SEM@I%?T% a%@@fr&@a dHamkdl vafh Sbue Btfaﬁﬁm Z(ﬁtlipﬁﬁk dhta

sonme such odi ments this m ni mum set of
transmlsglna Istattg in step he02p dins eramplgnavitalgss teranakhaay Bageqpwered on and

initia PS§@32§% %ﬁ“?esﬁg%%ﬁg%g}w@ ac??ggnﬁ%%gﬁgﬁﬁgQﬂhabmw

statioR Refwirk @t’ﬂachhfénﬁ%ﬂﬁt cidtixeoto ¢ edlulat boweragechreath wlith it is
of signals can beacons and pilots with the

locatafe AyOR SHIRIE HireleetiguaaaliBnere SRERY TPt DR e base station
! itiat

o RIS 0 AL | 1% 55 T o 1907 s i

operah@ﬁ@to&fa\tslltlon to e T actwea;teale rAs ellmth@” cdsemplena warettss terminal may be

desiring to wa bas stat )

curreqil yyh pOtVE uRora b ST PR et TRC 8t BERD ﬁ&%“’f}mfﬁ%“ﬁm focated ~

adj ach}%1 t§ @ﬁe‘ & 6438 stk Rt ﬁ's&ﬂ@'to ef@sh Wak@sdatéhanBEl®d the wireless
annel's transitioning the base station into an active

terminzlcateps a bpendatyi region| ©peeation procsadsdnmsiartsten HO2\iarisp dg04-
signal is designed for easy detection w thout the need
for timng synchronization or precise timng

[GORS]T ARisEptIoon, thE@ﬁre&&@féﬁhﬁxal ddteraringié thel basy staddMo which it seeks
enbodi nent, the wake up sigpal, can be a double_s

to esteloit aSCRAHEHMIFIGE 31  BRUPH 3K Silerd OPPIRRE Sivd 884 inctudes
sub- stépel% G séttgtg]gtl $0E- In sub % 0pglAd g/ﬂgfgs?'terﬁlﬁﬁl YRKQed/P

can si gnal nicated at a relatively
synclhbglhatupi digials fran sind lsese slratlplmv@heﬂ avaibb;steh 0, @mamrej@qs figrminal

| o] th at
mlkep S HURAIGR A 7055 ST OB DRGSR oS
synclﬁb&%%o@ﬁgﬂb% conmuni cated in two or nore consecutive

DM synbol ' ransmi ssion'tine interval's. IfT"sone
enbodlnents a regul ar access signal can be consi dered

[@qlgﬁgl gsoﬁllﬁ%%%ltog%%%ntrtéq gulg)?éﬁ 8126 gfaeJ $ﬁ)e§tééﬂr g%()téﬁﬁere the wireless

termiBeNe aRiAtee dighRlicsver ldvelsta ﬁeteﬁnmelalbake srtﬁmunodasoﬁcqxaatmad In some
for access sjignals ngaﬁge reserved and u ﬁ%) ]
embagifi@nteyghes sighal Pore o gEleatt $058 FER PLSY IR gignals are

indicti G StulT% RS rdhid\Ghtidn P ERE, WRHELWRr SioBM&)o%ver levels of the

same type of synchronization signals are indicative of a reduced synchronization signaling mode

of operation, e.g., a base station sleep mode of operation. In various embodiments, the
synchronization signals include at least two types of signals and the relative power of the two

types of signals is indicative of a base station mode of operation. In some such embodiments,
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[00124] Figure 19 is a flowhart 1900 of an exenplary
met hod of operating a wireless termnal, e.g., nobile
woaQo@/03s436accor dance with the present inventi oRCT/TIS2006/035930
the a8 RPN A Yy et g thcloparafirsoypé OE4ipH] Riesiks ablOFRINNGaéon signal
user data channel w th a base station for uplink data
and atsecond fypesofoignsl which is mpiletdpneignel, andiheResspn tone gignal has a per tone

W, term nal - D U Al dnfed)
powel 4 1E4SE BT 0L % balBlo BRNA LRRRPEEF PR ERFIIL hftdnfiton
embo@ientithe DHINM behtonkpentdne tanfaseios paweoievelds thersame in both the base
at t achnent (goi nt cor[equggél%% to the cel | ul ar

statiog 6l¢ep H9Ae AR Hej ISR 4o Gviyer the PURAGY R per tone
trans1§?égi?g Swe@is%(g\ﬁlag ﬁ'gthts $a48 BHon TR %d‘é%%ﬁ&ﬂiéﬁl ; it]ia ;espect to the

ered w ase station in whose tce [
base dtaicmt aetlye hotle ohypdratiamm aWl' sl eep state, and in step
1902 its starts to initiate operations to transition
to aWl active state. As another exanple, a wreless
[60a2 Nah sORY cBBodinidn®N bdtyst@d 1 S0t ih¥BdekS@b-stdpt 1918 in which the
di ff'erent base station point of network attachnment _
wireléss dermenh] ddfeanings arase phehige a/fiss s¥pesalsynedonipation signalsefeg received
to establish a user .dat I .
ond cpGpifER I diParat bR driapanny oot f BEBtgn I some
such éhBedislents] the e tshR shachséripatib8 QfnalsQdd pikel tdme s$greafs. In some such
1904, the wireless termnal determ nes if the base, )
embodirpents the kpsqiatien jstdeiesmingd e be ut afsdres synehyepizgfignsignaling mode
| Qe St vy, st . '
of op GBI g 5 R EHIBR (R oicpbioR; B i BRERGIRNe s below a
predesantrisddabrediddd, the wirel ess termnal receives
synchroni zation signals fromthe base station. Then,
in sub-step 1908, the wreless termnal makes the
[CALS] M ARt 12 cdeB e BRMSLepSIoRY 1t BtefRI L. Ofn HRETHUI BB wireless
based on the received synchronization signals. [00126
terminal operatior ptasdedseatong diffaisnepashs depending uperiwhethennrgokhe base

. 1910, ere the. w.,rel SJoLL .S
siof 0B TR DG U R O LB UMD 1 g oct st o
activiB@lgtd Oeep stdte SObE e enikion bpantich, thungiperatioh gradeedsdivam step 1914 to
| evel s of at | east sonme types of synchraoni zation .
step LA1§nkavecvar.af thedpacattiting 15 ROtN RAPFUCEH SRR 26H VI, §&-» the base station
is i Ld ! o dp@YEbn ShaGlerR tRu€h8makep 1914 ¢
s ﬁ@ grg%é&tg%@fec? %gi/e\r/}!g%roon' zat |5rcl)’n Sl nezfll ?@frg P ?
step 192di cati ve of a reduced synchroni zati on signaling node
of operation, e.g., a base station sleep node of
operation. In various enbodi ments, the synchronization
[60189R! Sniskp! 1946, Bk WiRASS tehiMhal ¥DRMiRM Shrinaded tandhdeRthe base
relative power of the two types of signals is ) ,
stationriel renifioetost marestive snehiopirafion sigedlinggeeda ofowerafign, e.g., transmits

2 Wa%g%iesig&ﬁr%nﬁ?g% gsg Is‘f Qﬁﬁ%tfsgé{af t%;hgga-é):ff Sg%aﬁf\%rtaxsﬁaﬁg Egllgsztiognrequest signal.

OFDM beacon signal and a second type of signal which
is a pilot tone sjgnal, and the beacon tone signal has. .
100138} tlaﬁ@ms&wépdg%eqts@aﬁgnﬁlrﬁssi tq frigger thA bagreiatiog g transition mto a
| bl L:AN&h is 4 isih h
s RGbR BBl l BndBIM BRI | RO AR In someuc
embogiments thewobbracristies of drewike-upotignal laze fugh éo provide easy detection by a

base station in sleep mode. In some embodiments, the wake-up signal includes less than 5

OFDM tones. In some such embodiments, the wake-up signal uses a single OFDM tone. In

various embodiments, the wake-up signal is transmitted for a continuous period of time lasting
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station sl eep node and the base station active node;
however the pilot signal per tone transm ssion power
wo007adsaed i n t he base station sl eep node of ®PEMABL06H35930
mord Yabth it Epretits mol itmshaspnsing pafvdadh Wﬁom&ddiments the wake-up
operation. [00127] In sone e odlnents g ]% 1908
signali in ttansteisted sechsthelgha signel iopcwipesogieaterdhen 7 gingle O %ﬁlémlsswn time
ter nes [ t
iners§ R SR D O CRRpd IR Y Bt P, and he wireless teminal
need ﬁd’[&)eq&écﬁiem fisthg yhehronized with resppeina thmg:)abtasietlcs”t, atg,¢iming

A N T TN R,
the w%l&egﬁe]@#% al é;Qn 89 H@te&g&ﬂy BRI SRS e of Be BRSRsSleRhinaNisi S

to be In a reduced synchronlzatlon
synchmxgml witly threrdee sthtioptervettioan OFDRM symbell temsminsiga tige interval. In

e SRS SRR IS AT TR B S some

embo@fn‘?éiﬁse %?e @R BdeR 313991’%?1&5 int1efesld hbst bk 9he€ PInk&tibus
the wreless term nal operation proceeds along

embodinfidngs, dhret w@gq—mgmg@é @eﬁmmgut{ﬁgldqy b stiretass trmipst a’rt RET fRpegpowWer
level p?{sﬁjéé}begilg{nr@g %\;ega}dg%%%%eﬁlfev 1V1ll % Zgl?e;\ﬁggésso[ Qﬁﬁlﬁ&l’ t8 rEraillsmlt user

i*S'In are - act

data. €n @ome udH @fodihaits, th whiasep sigailiotrampstted bpthe Wlt'@@ss terminal at
operation proceeds fraom step il914 toaitg1 1916;

the hj w@p@rrtonqe powﬁée‘ﬁé geeddyHhe gareless g B soihpdipepts, the wake-
up sigg‘lf REbIA cat er-:%f BASEnad AR fdrsacbé%s fequbdtlsigBling.

|ve no e Statlon operation, then operation
proceeds from step 1914 to step 1926. [00129] In step

9 the wirele Hnnal smts n
(3G et e sbaCEneaty Bivene ep oo Bl ol B bandtion into
more %@Mevﬁnéhiﬁﬁﬁﬁt%ﬁ glaliap 1@&%%&%1&13@%(&:06@9%@&# ®ignal, and the
- .e.g., transmts a wake-up signal, an access request

wireless gq:railnal @phlamg .dgfﬁrelglygﬁqapwmgrtra@sm%p@ of thepascess é@guest signal if the

wans SRS 03 R pecritd YLV, ST PRAE) Ecfredd sShfBhisaton

model”ﬂffs(:gnaﬁﬁg Ygerstyorcthioifi Itliaaﬁrarﬁﬁllﬁi(gnais t0@ bamelstatidn in a full-on mode of
operation iIs a wake-up nal. In_sone

synclempeeioReH R lins EPERETR P PSSR GEDQHmERs thﬁgl@ée Hiion igiphgments
dlffeﬁﬁrﬁb&&s if? r&'ber:{équ t}%%é’egg&i Cﬁ%@és‘s QLY s?gxﬁﬁ&%eﬁ(thﬁé hBbn the base

eep node n sone e nments, the wake-up Signal
stations chirrehgsnddess dphmatios OFDM t ones. I n sone such
enbodi nents, the wake-up signal uses a single OFDM
tone. In various enbodi nents, the wake-up signal ‘is

[6013DF M 1h{s8fhe fefibodinte@f, iWRBRUBHE &itedéhs Sdrminales currently connected as an
| ast1ngtime peri od. I'n vari ous enbodi nents,

activevades Vi ‘é’irglﬁ%ﬂ linksto arcarremi hase stadrclocetnd adjperat §:1 t@ﬁ hpse station to
u t
i RSP eSS0 Bl eI PP L B wsa o

tnggdrlth@base tsﬁmzsﬂ chtrar&i‘tﬁmhht@ avhorl aetise i}&]bhiromﬁatmeeﬂdél of ofixeation is

cisely timng synchroni zed h
transxgtt@fil t@ﬁ)uélé tl"& currlgept‘#aﬁﬁ st t?orll z%s partV\gtI a%anggg %géra’agn tFoer e?(gr%gle a

wireless terminal may be in a sector or cell boundary region and anticipate switching base
station points of network attachment, and thus transmit such a signal to its current point of
network attachment, and the signal may be forwarded, e.g., via the backhaul network to the base

station that needs to be woke-up. In this manner, hand-off delays may be minimized.
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synchroni zation error may be greater than an OFDM
cyclic prefix but is small enough such that the
woakeE/pei gnal can be detected by the base st &CTws2006/035930

[(ﬁ*iiﬁ&j‘ i H e b EEmeh Rl Whéreln the walsiteaninabd alveady fehitered with
base station to within an OFDM synmbol transm ssion

the bask stetipm that thelwirqleps deminad ﬁ?ﬁl‘é twmsg to tzANSHOAP TR Eefive mode of

f tone
symeriipRiomsneing i 1 Suchls 1R YRpR R Ao Mol 3R mode of
operaﬂbn Pwhichfie: wieless tbnmmﬂrdoeslﬁot&fﬂmelmtrmm dafa, theesigvelk esadpto trigger
ignal is transmtted by the w el ess ter

the bagse statigh ko {smiion TBfoe) m?%t’tlv%s 8%23{1%?110 P%RPé?tH’&éS a state
N trdRitin AR LW sl

tran51ﬂ8ﬁv?er %‘é@nﬁf@g 3 ak}¥%&e§tﬁo9"g}o%\gf&n§% Eegfn‘iﬂa D& trarith na sleep
mode&bgﬁml‘ acdvé madsm tted by the wireless termnal at the

hi ghest per tone power |evel used by the wreless

termnal, hi some enbodi nents, the wakeup signal is

[G0R 55} n'@&fra%ntﬁb&edm&n%teptmétt@a@ 19'18 | InZes) 1908, the wireless

access request signaling. [00131] sone enbodi ment s,
termlaalswegtﬁalpeusé df time tferi the basetstrtionde @amfém tgrantQN state. In some
embotgr a?{liﬁ llheovr\} qSIfmlg% ép%w%as' {07 g%ﬁ%?g%ég géieastrtdéﬁﬁ s15%na11ng, e.g., in terms

of rat§ bﬂd?@f ov@éidexie‘[l Bf Wisk elafies sigﬁiliﬁgﬂaboﬁ:ﬁm{ fiiatthe (H»aﬁe‘ eateomt Hay
ovm nfgl transm ssion of the access ¢ equesf;}ﬁ& gnal if
transxtln@ed intpibapeivedinte of eneeatipne da sorpe gubedimentinthe Wikless ferginal
repeagq!ﬁg s%{‘xﬁtlht%lqdédr{o Lalst %ﬁ&sﬁ)’&ﬁbgt BZBhiod %d&q{%nglftlon is not
I'ng operation than If the transmssion was to a
obserbédswnhina{ prodetérmined athdund of thmdee. gf wstimrﬁunwmez atf OFidM symbol
nal i ng

o SRR SR EIE S ne S oy SRR PR bR 358 e st o

the ndx1 81k GEGE USHNAACER M KRS affdr GNIBW iDL SghdIBoURABmIKRN times and
base station's current node of operation. [00132] In

base statin modoUinsgivngg opletations the wirel ess termnal is
currently connected as an active user via a wireless
link to a current base station |ocated adjacent to the

[0vass] StEHehOiR sted 1800 the WwiR1esh teembmb trhﬁﬂﬁsﬁﬁ@siﬁz&ﬁh&nﬂlmr access
wake- up and establish a user data channel, a si

requegissgnaloiorthe brpestatipl Gohsd ACatSITBHE LS EIakTIAS %?Pf%?ﬁt’@né’ased access
i

oL S AT B0 S GBETA 00s gi. To

exam@fe, for hanideéds tﬁpﬂnaimewrto tHeorellex amrpp]ete wqwnlce bﬁmglstratlon and access

t er.m nal i.h a secgtor or. cell ndary re

roqu e S R B8 T G O R Y IS S ETB Ap B LY GYEIEFed with the base

tatloﬁelSM W?El‘é@;?ﬂﬁ@@ tthe Wb P USvd 4 RBEMEréd Sde€ Meti SérdiRInalReck to
ts current point of network attachnment, and the

acqulm gnadtiverayerheentidienandimaly instiaje clogedalopp énmmhmomzatwn
network to the base station that needs to be woke-up.
In this manner, hand-off delays may be
[00186 Z@sbratidn prodeeds fr'c'nlnnst@ m2enBeiab 1022, Svhevdhe virelésk éerminal

wireless termnal is_alr gi ster d with the base
perfosmuelpgd lopmminECoRfTPEPasss on é‘?‘i‘i‘gﬂ%ﬁ SigeliEon dhekegs atafign. In some
embo&ﬁrﬂ&ﬁ% iRk gxeawﬁraés% &b H8s H&ﬁg hﬁdeﬁ%@lﬁt@@énzﬁtd ©He station
gnal’ing an he wreless ter Isin a wreless
netwcbrkrattadaherﬁ el cvoeeponfling to the same cell e.g., two sector attachment points of
the same base station or two carrier frequency attachment points corresponding to the same

sector of the same base station, some or all of the timing synchronization operations may be
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operation in which the wireless term nal does not
transmt user data, the signal used to trigger the
woas®/ss4ati on to transition into a nore acti vePCT/US2006/035930
- gtitted Mo BT cEHod HRe ) @sed 100pPoVet Edhtiob patfitiaf @ the wireless terminal
transition request signal, e.g., a request by the
transmissioh @ewer levelilhalso perfenmedsi ti on from aWr sl eep node to
aWr active node. [00134] Operation proceeds from step
1916 to step 1918. In step 1918, the wireless term na
[0WEIBYE ahee)inGebpafo2t) e wietest teemirabmitkites the trahsmission of user data to
_transition to an s,talte. In some enbodi nents, the,
the bage stafign s Fereaxample, tieowirelgrsdeqngpalmahayg Lo pigyioysly assigned a base
statio ta@ﬁ?eoﬁ’s f‘iggﬂt?ﬁérn& . 51 ep 199, HR"UIBe QhtidiAdcBedIEl BEy PAMGEsigned one
&vel® of base station g?gnallng to confirmthat the
or mdraspliist @affiochimms] sapareststto dreedirelatsdemtinalaand the vatekdse tephinal
operation. In sone. enbodi nent he wirel ess termn nal
translpﬁﬁ)é%?ﬁ éaf@ﬁlémgitgﬁ%ﬁswﬁﬁ)k}%&g‘g@ﬁé 8@%‘8%6&816{‘ ansition if
a base station node transition is not observed wthin
a predeterm ned anount of tine, e.g., wWthin a nunber

e » . . o, . .
[MFL38} DR esyming) to stepri9Ad.ssistsn 102 esthe Witgloshiesming} ingfiategyegistration
expected point wi.thin th b :
and GAEEES Gl i Bt 2B R plifons i 10op
timinglchhked] Wasedadnt feedtakck eiphaly fifol the bgsastitivg. (Oppaivngso@ads from step
ti mes and base station npde transitioning operationf.
1928 e 93O Hawtepi 1930: tap Witshass terminahyiyiaatesbe frapstpissipn of user data to
theb%%%pﬁﬂhﬁs regi stration and/or access request signals
0 the base station, e.g., an access request signals
using a contention based access segnent in an uplink

i.mng f.requency. structure iated with e
i3l 2 R nesCbR Bfnd oSt i BYERT PSS, Mabiipl BF methgas and
appatafisiof heGRbdent AvERITR HeQpPRAURINER Witle EAGE DF EahiRARicaAGhs systems
access request signaling may occur. However, for a
including ehoay aondFPMaandnmpareellylar sgiegtser ed with t he base
station, but in W sleep node, the WI' may have a
regi stered user identifier but may seek to acquire an

[GEI4DY € Tuseriouskenbddiherts adesreycribed hemireare impiethehtedmsing one or
ti mng synchroni zation. [00136] Operation proce?q§
morefmesilastte perfarppthe §teps eprraspopding Fropns QrAROTREhQds ST the present

. i f : L na | .
v LB 8 LAV L0000 At oo
an actimbbatiestatibs modk eif eperatidie opbmihgss trawmirgindby bpss stgion mode of
opelnCES 1L beLuEen, Lo boss. tablon, netuer ALt 2SR,

procs3§ifl flode taAGHIR A atBPsiBARn3f ddditEing MMBthBASEN0t tinh1BmeHt a mode
two carrier frequency attachnment points correspondi ng

transitiont ¢ie Besemesanehasimerts vergous deasungs e bthe Praspriinvasion agyimplemented
.all . of the tim C ' ' . 0 [ .
wingbisf 15, b LA BRI BRedPf g combinaton

of soR@WRS and datdwalre. PRIah R bNiberGbb e ddserivddrmtthsds dranethodibteps can be

. _transm ssion _power level is also performged. [0013 .
implerpiatied YA TERECUERE N e s ST e g a machine

readdbEmbAiBRSTLS 8 PRheloryd&icdala KoM, floppy disk, etc. to control a machine,
e.g., general purpose computer with or without additional hardware, to implement all or portions
of the above described methods, e.g., in one or more nodes. Accordingly, among other things,

the present invention is directed to a machine-readable medium including machine executable

44



the base station. For exanple, the wireless term na
may have been previously assigned a base station
wacbonvssaaser identifier, e.g., in step 1920, tReTha3s®6/035930

mstru%ﬁ@ﬁsf ohcagtrediheshines, gh PYGecis bRDaHocMRd QhrdWRES topdrfotia one or
affic channel segnents to the wrel ess terninal, and

morepﬁéle\ﬁiQPéloéﬁ@ abeveridersribed maadésy user data using the
assigned uplink traffic channel segments. [00138]
Returning to step 1926, in step 1926, the wireless

[60aa1] NANurhétbhd &ldesoriabgiriitiond 01011!16&11511‘1@15 add @ppaatus of the present
operations, and then in step he w rel ess

inventign dﬁ&@ﬁbecb@bqv(@rvwﬂ belagrEantte 85)8? Flfﬁl e ert o vViggfdhe,ppove
descr%)‘talgg %?g% 4/&1@1%55 SLEI?%B?‘%@@ o ﬁél g%i&fﬂéfer?(ﬁ’ﬁgﬁttﬁ%ope of the
inventibe., Whe ﬁieﬂﬁ)ﬂs hﬁxt mppaaitus ofithe pttemt ﬁm&nnmmmaybs,sandnn ghrious

ser data t e sta 00139] .Wil e d CH
embop RS AR R P D RHCPBREL R eTRa A b pRLTRTHAE DM
and/of 09:1&@%?1 %?es Qf c&ﬁ%uﬁfc@@&ﬁ%dhﬂi’cﬁfé& W/Blbh BEEbARRY 't&ﬁx@vﬁle wireless

nge of communi cations systemns i ncl udi ng
comnnmmgatmnmhﬂ@mat\acmh/ ageesn opdeseintl mobilegpdeseris sm[ng @m&pgsthmq@ts the
ous enmbodi negts node

sccest A BB ERICHST D “NB Oy L b AT LU sl iapt ks wih

mobiRlRRSs G ©FPM dhdier CDMA. eIrWarme embbdineas thé mlobite nodes are
present invention, for exa transitioning betwe

implanygntdsasaossbapk GPMABEBSPHO ngéq%ﬁsseﬁﬁan%ﬁé’a%&h HPthes Papable devices
. | ve. 2) .
1nclu<? %% rec%n}%?/%rf’t%s?n%@'éf %falzélgg) a d @%gﬁaﬁﬁ{) trétﬁ%’e%gglreﬁxﬂlérﬁgndn% the methods
ofﬂx%ﬁ%ﬁmﬂhﬂemmnﬁ base stati on node of operation,
signaling to cause a node transition, processing node
transition rel ated signaling, deC|d|ng whet her or not
to inplenent a node transition, etc. In sone
enbodi ments various features of the present invention
are i nplenmented using nodul es. Such nodul es nmay be
i npl enent ed using software, hardware or a conbi nation
of software and hardware. Many of the above descri bed
nmet hods or nethod steps can be inpl enented using
machi ne executabl e instructions, such as software,
i ncluded in a machi ne readabl e nedi um such as a nenory
device, e.g., RAM floppy disk, etc. to control a
machi ne, e.g., general purpose conputer with or
wi t hout additional hardware, to inplenent all or
portions of the above described nethods, e.g., in one
or nore nodes. Accordingly, anong other things, the
present invention is directed to a nachi ne-readabl e
medi um i ncl udi ng machi ne execut abl ei nstructions for
causi ng a machine, e.g., processor and associ ated
hardware, to performone or nore of the steps of the
above-descri bed nethod(s). [00141] Numerous additiona
vari ations on the nmethods and apparatus of the present
i nvention described above will be apparent to those
skilled in the art in view of the above
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AN W bR W
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description of the invention. Such variations are to
be considered within the scope of the invention. The
wortdtads44and appar at us of the present inventi ORCTANS2H6/035930

“WVHDQP@ﬁkﬁgﬂ@ﬁﬁﬁg@genbodinents are, used with CDMA,

ort hogonal frequency division nmultiplexing (OFDV,
and/ or various other types of conmunications
[ SS
L o GhHNGEcetfs RRrls a0l PR BMRESOMDHERESD | ¢
NnoRkegmitthg ﬁ”@lﬁ@b&ﬁ’@t&dbﬁ&ﬂtvﬁwhhl& wizelessemadass ageking to establish a
i npl ement ed as base stations which est

lis oo
user dAGh IO PonSAR A GHPPLZHON S BaBAB A oF RRereiopnd
aq%e%rsa(&%leg,s erhRhAI e AIRE BiaTBAY Bade@atidnll 12 RAGER

are |np enen as not ebook conputers, personal data
syncl&Sﬁleticﬁ:Mgla(lﬁ@ﬂmiﬁ ob me‘dnca‘r trpnﬂrmabigei sjgml vessl toriueed ithegpase
receiver/transmtter, circ % L C ana Of
statiop g ftapidon i 2 MQH AR EY! ‘HEF%%B PIEFPOIH QT QRogation:
I nvent i on. WHAT | SX) EAl MED IS. 1. A nethod of operating
a wreless termnal, the nmethod conprijsing:
2. dewarmcthomgf ¢lgint hevhraeia sgltiaiete@mlrtn@g meludps:t he wirel ess
i S, see ta channel
i sre?eﬁwgg F%tlfé}ﬁoélﬂizawﬁé lﬁ 6%9213% Sk lﬁflh%ﬁrmde of
opgilahg S4id deedninkiedh akd oﬂ%He&b@@edts@Mhramlzatﬁiﬁi stgrmalsnes
that said base station is in a reduced synchroni zation
signaling node of operation, transmtting a signa
3. usﬁge &19[ b4 bEG&In %@h@@iﬁ%aﬁtrﬁ&ﬂhg% é%lcf Jél‘&ﬁhﬁét% HaB8ddCorPthe received
re ac Irve synchroni zation si I ng node of
synclﬁpﬁ&ﬂidrﬁﬁﬂgna& indlndesnmmhatng figndlgiomet levels éo détrrnsiac d base station mode
determ ni ng i ncludes: receiving synchronization '
°f°P§Vﬁﬂ%ls from sai d base station; and maki ng said
determ nation based on the received synchronization
signals. 3. The method of claim2, wherein said making
4, olemngthq@o’édwmé,twmreméswr signalipewics kvl @ indicative of a full on
modg 18 PG PRt oot Sy BET-ENG St R fiive of  reduced
synclﬁ@ﬁirzaﬁdrpsfigrxa‘ﬂin?ﬂlﬁlelmbbﬁduaf. C| ai m 3,. wherein higher
signal power levels are indicative of a full on node -
of base station operation than | ower signal power
5. énrﬁet%&l 8?0191?1?4' Vgﬂérﬁﬁtshf‘ﬂrersgg L RHGE glals 1nclude at 1east two types of
sync ronization signaling opera lon. 5.
signaiedridodhaéincherehati4e potver &f the o typsgloﬁi:dngr[aﬁﬂ iz amdmmlve Of the base station
signal s. i nclude at |east two types of signals and
RSfaiioPhe rel ative power of the two types of signals
is indicative of the base station node of operation.
6. The method of claim5, wherein said at |east two
6. tyPesmethod phelains 5; Whereiteseidzat feaskivortypes affsignals includes a first type of

signal which is an OFDM beacon signal and a second type of signal which is a pilot tone signal;

mod

and
wherein said beacon signal has a per tone power at least three times the per tone signal

power of said pilot tone signal.
7. The method of claim 2, wherein making said determination based on the received

synchronization signals includes:

determining a rate at which a first type of synchronization signals are received.
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signal which is an OFDM beacon signal and a second
type of signal which is a pilot tone signal; and
woher/aizsu4sai d beacon signal has a per tone poweCTAlS2006/035930
| east three tines the per tone signal power of said
pilot tone signal. 7. Th thod of claim?2, whergin .
8. naih%@e%aﬁ @tg ﬂnwhar@m&ﬁe gea% Epesi synrbiroragatiop signals are pilot tone
signzﬁéfncm oni zation signals includes: determning a rate
at which a first type of synchronization signals are
recei ved. 8. The nmethod of claim7, wherein the first
type of _synchyronization signals are.pjlot.tane, .
0. o el o Shan e theator e 80 ifleiiinedds he g spduced
syncRilofizafdh éi@nﬂﬁfg‘%ﬁ&éﬁ%&ab@ﬁ@@ wihBn Baifl QEdERBed rate is below a
synchroni zati on signaling node of operation when said
predetetnzined theesholt e i s bel ow a predetermi ned threshol d.
10. The method of claim2, wherein said signal used to
trigger the base station to transition into a nore
10. acThyRietivld GFcRIh 2atvherinsdaiil gl gsdtind érigder st btation ® transition
. a wakeup signal. 11. The nmethod of claim 10, wherein
into & gioge SR spndireation signalirsmpde of enestion iprmiokewndgnal.
12. The nmethod of claim 11, wherein said wakeup si gnal
Is transmtted for a continuous period of tine |asting
11. noTke inkthod ofiela@k DY) sherbial saidreakenp senalnintludes lpsrthads OFDM tones.
13. The method of claim 12, wherein a predetermn ned
set of tones is used for said wakeup signal. 14. The
12. "TeTROf eflod O Rlalth 13, whlSh&hHA Wwaketp Qféﬁgl% abMntedd ffta Rhtinuous
tones 1 ncludes at nost one tone. 15. The net hod of
period| cfitimelastinigamerierthanint QFigMadymbod transnission tiae petied.-base
station to transition into a nore active
synchroni zati on signaling node of operation is a
13. Wakgdipefiodddlaphilg hwhéreihraasedatértabdist SBlolesd/Vs 188 said wakeup
~ terminal at a per tone power |evel that is higher than
signalhe average per tone power |evel used by the wireless
termnal to transmt user data. 16. The nethod of
claim 15, wherein said wakeup signal is transmtted at
14. t h&hdiingthed of plaim tl 8 nehgeinesnid preddternssd deyoStanes inclndéses snost one
termnal. 17. The nmethod of claim2, wherein said
'signal used to trigger the base station to transition
into a nore active synchronization signaling node of
operation is an access request signal, and wherein
15. salle metheld @f slaira 2privheteinojaist gred uskditp drigger ke Fage btetiwmip transition
into ggn%?g art[l:tlsvéls%ch%ni%a E)nas%gcr:lgﬁr‘?g mode of operation is a wakeup signal which is
transmitted by said wireless terminal at a per tone power level that is higher than the average per

tone power level used by the wireless terminal to transmit user data.

16.  The method of claim 15, wherein said wakeup signal is transmitted at the highest per

tone power level used by said wireless terminal.

17.  The method of claim 2, wherein said signal used to trigger the base station to transition
into a more active synchronization signaling mode of operation is an access request signal, and
wherein said wireless terminal operates differently following transmission of the access

request signal if the transmission was to a base station in a reduced synchronization mode of
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request signal if the transm ssion was to a base
station in a reduced synchroni zati on node of"
wogoelissgsoperati bn "than it the transm ssion RE¥/USL08E/035930
" % g B RS Bp&LRs B8 ithSurhRidissioh Ware aassytatdi ioni fditdromode of
signal ing operation. 18. The nethod of claiml,
synclwbeization sgiatingPPEREYE term nal is connected by a
wireless link to a current base station | ocated
adj acent to said base station; and wherein
18. t rEsHbthbd oficlains gmedreinseid wiecl¢ssitgrganal iheonpasted by atwishess link to
to transition i gt 8 a nore &gt i VS? Sﬁ.nc roni zati on
a curegingybaseistagondnsated rAgent AR S¥H b SHUQHsMY% t ed t hr ough
saj iy ; ishAat " epfrdnsition into a more
R s e e L e e i
activevsyrehesiézation signaling reodd ofempesation i tsangmétted hraveh akid coereet base
_station _and %hd wireless termnal is in a sleep node
SmﬁQ§@5§B€P£F£6Wi1 ORFEIM- sai d wirel ess terminal does not
transmt user data; and wherein said signal used to
trigger the base station to transition into a nopre ) )
19. acThemetbgdofielaim 2avhapinspigizirelesy trrral ds alggsdy segigpred gith said
tate transitiaon regu i I i r:el £ 3w
base fghit 1 4 S hGT BRSRY e T pen Ghop Sy iif i g vircles
termiBHPdRE 1ot teansegtuseddfy ratr oni zat i on si gnal i ng node of
operation and a faoil on Sé%chr oni zati de.o

opwhereingaid signal wieddo igeer Breriepitalioiig ik agglﬁaf} HEI’ amore active
Synclltg.\'(rc;r 3122% e%l%&%]flg gﬁfﬁ%%éf??%‘ag&pls%e ekt dH RghdspHighmdul e

ase station Is operating in
sai d reduce synchroni zation signaling node of

operation; and wakeup .si gnal. ule couphke
20. B SBHD derpgnal oL S B G ROE PR LS @ oduced
synchRHizhBor QEnHAB el JfBYerdfbllatd ARG dy@EhroRizbli@NEBUE ofoperation,
signal used to trigger the base station to transition
the wireless termirrad ceropiisieg'synchr oni zat i on si gnal i ng node of
ope{ati o‘g. 2 1. The wireless termnal of claim 20,
f uf AT™ %rrrpri sing: a receiver for receiving
SYABiNeRRItidAKiods dsicgRlatiol modukedotddareniag af saghbasaswtion is
wher ei n said base station node deaer I natj on dul e
opergfingde said seduee SYRFBEPIEZAHOR sisRnlRg MEde & QFEAton; @by al vat e

at 5 4f S?g‘lg.l Hlfodifllli §t§M ENEQPbIA tBRaid I B tatRAVVBDdd &¢&hfination

and il a te o east  sone synchr oni Za_.tl on .
modsledoradontrolidg sTideransmitee Sstramsmii nsifnadises taitrigger the base station to

wherei n said hase siation node .detern nation nodul e
transf e gt At PP BOAHOF SPa TR el PRP SR ol e
for determning the relative power |evels of at | east

two different type of received synchronization
21. si Tghgwg_eless terminal of claim 20, further comprising:

a receiver for receiving synchronization signals from said base station; and
wherein said base station mode determination module processes received
synchronization signals to evaluate at least one of i) synchronization signal power levels and ii)

a rate of at least some synchronization signals.

22. The wireless terminal of claim 21, wherein said base station mode determination module

includes:
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23. The wireless termnal of claim2l, wherein said at
| east two different types of received synchronization
weizgrais44ar e pil ot tone signals and OFDM beacoRCT/US2006/035930

- - -Sia3BRlSe pdfer 1ENE ablefBIn@SEn MBHWe T detdrihiab Modelhtive power levels of
wherein said base station node determ nati on nodul e

at leatiiwotdififerenidypriefreaei pesenehgpizafirmeeraldeci si on nodul e
for determ ning the node of base station operation
based on the relative power |evel of at |east two
23. diTHeerieiéss satithdl of ckagh RO whdrginahisl at 2&ast thhadiffereat pes of received
termnal of claim2 1, wherein sajd base st a}ti on node
synchienigatipn signalareBidel tengdralninddF P Nebspsersighalpase
station operation based on the rate of at |east one
type of synchronization signal; and wherein said base
24. stRieivareles dandedl ef elaa i pwhereidishil Hase btatiesmade d¢termination module

anal ysi s .nmodul e for _di sti ngui shi tween r.eceiye .
furth%fy%\%‘feéﬁibz’lé? B GRS cqsigte e ?@fs%gmlmag i Rode*Stbase station
opera\%bfrliea 8'oh tH@fE_‘?a?tiV?fpo%ﬁ Rvell Gt RAstARBdakrdrent: sarg@mor'lizaﬂlﬁl signals.

ess termnal "of claim25, wherein sai
synchroni zation signals are pilot tone signals.

25.  The wireless terminal of claim 21, wherein said base station mode determination module
determines the mode of base station operation based on the rate of at least one type of
synchronization signal; and

wherein said base station mode determination module includes a rate analysis module for
distinguishing between received synchronization signal rates corresponding to different modes

of base station operation.

26. ' The wireless terminal of claim 25, wherein said synchronization signals are pilot tone

signals.
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