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allowed a base station to be operated, at certain time and/or under certain conditions, such as to.

reduce transmission power and/or reduce interference generated by the base station. For
example, consider that a base station, e.g., a base station along a train track in a rural area, may
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
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state BB OObZAL 18R] &f FRShrbRFadd dibndln@V Il 8dliBonMit W€ Be beneficial if
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above, there is a need for new nethods and apparat us
attachipenf RYIPBent and support mul ti-node base station
operations. SUMVARY [ 0006] The present invention
relates to nmethods and apparatus for inplenenting
(DO eds veenoiithe daivieplﬁnsresiy stneabsfonnewandthedsapd appdratsis to implement
l.ude r e base stations which support
andsWﬁ%FFBﬁ@’H@3g§mﬁﬁaﬁﬁg&§??ﬂﬂmand/or wireless termnals
for interacting with base stations which support
nmul ti pl e nodes of operation. [0007] In various
SUMMARY ments of the invention, a base station supports
mul ti pl e nodes of operation, e.g., a first node such
as a full-on node, and a second nbde such as a sl eep
[0006]. The present invention relates to methods and apparatus for implementing wireless

communications systems where the apparatus may include, for example, base stations which
support multiple modes of operation and/or wireless terminals for interacting with base stations

which support multiple modes of operation.

[0007] In various embodiments of the invention, a base station 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 modes of operation may be, and in some embodiments are, supported by the base



More than two nodes of operation may be, and in sone
enbodi nents are, supported by the base''st ori w rf
woOeewwh3made corresponding to, e.g., different sCgmakiong3s931

... bates . of at. least one periodjc signal and/or different
Statiop) Giireafh v coEeuon e Fousem ditfersAesiFHing exlpee! g deasopeperiodic
igna AN drrey fevRl ' i i
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between wirel ess termnals and a base station normally
e.g., texddatas paaas datn, ewdio detarppdir biqyheplication dataf bateemyirelosketsrminals
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power are supported dependi ng on the node of
operation. For exanple, in sonme enbodi nents, pil ot
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OFDM syrabeli tednsipgssion tghepgiods tepreseninpea gtoupimgtihe 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.



power |evel at which particular signals are
transmtted is reduced as conpared to the power |evel
wogew/odsusrng the full-on node of operation, [OOtOf[/UBame/035931
. .Sthation fransitjon between #0 f operatiaqon can
EOP' ye e FAOD Wansitign heyweﬁn%% ?‘Pﬂ %%%anslteaiflgswﬁﬁya plurality
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activipy. taslteraativie, pr inpgdditipnde grhadgledmaodse REbafiesthtion @esratipn, in some
embo 135180 LA RRROALL A iR SURBIRE) REL o B Spin iy seve
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Wg ;tratl on_si gnal,s and/ or nobile node requests to

node. Wagsless fegningl tsgishration agnaly ard/or mabiks m@eﬁ%@s@ e fragsigen fom a
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mobile ands eanvienapitwakiedgpa Bi @nqiliskaam save eowbkap ssgrgrsalné/or control
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activellné® Sitakd Ania&eddtioan. [0012] The net hods and
apparatus of the present invention support base
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operating In sl eep state or r reduce
throughpdéby)deob@smgsmatfamnc&)mereaghbonng E€lB M enNipeEating $n a sleep state or
S benefits and enbodi nents of the
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[0013] Numerous additional features benefits and embodiments of the present invention

are discussed in the detailed description which follows.



[0014] Figure 1 is a draw ng of an exenplary
communi cations systeminplenented in accordance wth
woOher7peegent i nventi on and usi ng nmet hods of thecprss®rn3s931
s\ ion. [OOQ15] Figure 2 §s a drawing of an
BRI HE bﬂ? TIONO GURESenented in accordance with
the present invention and using nethods of the present
i nvention. [0016] Figure 3 is a drawing of an
[Gmacﬂpl Figureul ied émeitgofiannaiemipiapy eomniueitationsaystendiatpt@nented in

resent inyention.and ysin t hods .of t.he

accorfinga st IhhERT S et oo s o8 FEE bHS R R an

exenplary tine frequency grid representing downlink

air link resources available to a base station,

[08bFle ndiguee 2 iina dravdrglefaeexgnplary hésemtaélgennnplmelﬁ@d mnaccordance

i.cati.ons tion signals

with (17 Rreh e ) Bo s S BRaSYTBR IR AR Pacour ces

whil e operating in the active node. [0018] Flgure 51s

a draw ng of an _exenplary tinme frequency grid

[081%le s Eigure d i dramingkolany exemplary adisifss smiphimplsmented in
scorBub S8R LT, Sihd PegbgecfappR b ien
synchroni zation signals transnmtted by the base

@bi’hl ﬁﬁ s %h%fs?g%égfs a}%ge;x%gﬁ &Iglmeﬂ %r%& Wgﬁztsen%mg downlink

air llnkqgéb%}ceg'a%faﬁleﬁo la%ade M, Rep l‘éfneﬁféd% @éﬂ@hﬁﬁl& {vit®he present
requgg@g grid representing domnlln air link

inventies an cadipas dilimimgtsynehrprigetiont sigrabsmiransmitesihsnthe dagerstation using
those 28801 dance Wi t tthelg gerét (l vention, and indications
HFOP?ﬁﬁﬁﬁ‘%yﬂéﬁpgﬁ?f P YRal s transmitted by the
base station using those resources while operating in
the transmt standby node, for another exenplary

BABR)di Aigwre 5 [lmél@yvulrg Qf At xPIpkaTy HEeaiRaNgnet grairrepresentmg downlink
air hnﬁ?%%&k%ﬁﬁ vdilaBR th ra%%{?ﬁ&t? Frhglefn%ﬁfeg $€ o REAnSOWR, tﬂé<present

air Il resources avai e 1o a base station
invenﬁdﬂfp|aﬁ&mﬁ1&dhonmoﬁmnmgd;&ndﬁomizatibﬁ signapr m]snmuedrh@eme ibage, station using

those TSGR OBLoBIMIRE KSRt TOROISHG: [ o8 S PRasDy epkodiment.

whil e operating in the transmt standby node, for

still another exenplary enbodinent.0 ] Figure is a

[O0ENi ndigure st a éltawmtgg @lnancoxemplaay yinmefg@ugmca{ grishrepresenting downlink
nce with the presen | nvel

s iSRG 941 S B e ea B FEPRlsne DR 1 Bipnent

inventbre agd ﬂa(ﬁéh@10ﬁ§§ﬁnﬁingts ¢hroightion siglaliiessaeitddMs, the base station using
wirel ess termnals. r?{WOZZ] Figure 9 is a draw ng

those resputses while gpapfingda E@I}ﬁnbhii@l@b’é@@@nforlaﬁ@ﬂhw

mnbo&gﬁg&dance with the present invention, currently
operating in the transmt st andby rmde of operation,
wherein the base station's cell includes wreless

termnals that are turned off, but does
[0820] %1gure 7 ?s a drawing of an exemplary 5El1me 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 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
woRkbaraBsari ng an exenpl ary base station, inpl eremusenosmM35931

accardance wth the esent6i nventi.on,, currentl, )
(B o e thiscaisav Psr Lpteetiog 4R SESPRIBH:D450 g dbplsmented in

accorddh&d With tiid18eRABBIVEtRI, BRréhiI§8h hn kBiBledfiSse ¥ Biké Sth@GPoperation,
termnal that is turned off "and a wirel ess term nal
whereintthe bass stationheellshdugessictivewirplgss goamaliot i ncl ude any
wireless termnals in the active state. [0024] Figure
11 is a drawing of a table illustrating '
[6072] acFigiiesd {sesdrawidgBudiasiag ah akdmyplagMasy stati®if émplemented in
operation and the base statjion transmt standby node
accordgpeg Witk Hiq REsenbnvaR1aEy ewnily\PPerbiBg g transmit standby mode of
operat %‘,: hERCRe Waldthdtr s Shtides WRMss P2mid 0% arE v@HESofE, but doe
I's a dramng i1l lustrating an exenplary
not indodmanyi wiatlesrsmsiyals @nthe skeep diategpractiveastater out ed t hr ough
wirel ess cells and schedul e information used in base
station operational nobde switching, the comrunication
(60 eNFigiRl BNMBRALREWING iREHALSSEE SxdMpliyitage RAESE Rhplemented in
i nvention and using et hods of the présent invention.
accorda0o6ith Fiegpresent Bivewtins cerirenglytoperatiogin tettiapsmi stapdigumede of
13A . Figure.13B., .and Fi.gunre C.is a.flo rt of an
operatéo)?e%l'erg%t renleofl%eos&atbofn S é:gié %5%1?4163 % a;v%egllgsg teS al]}l"%i gﬁa’c ilsnglme% offand a
wirelesscieahigandet iwid thetshep Brags 8t dded vienintinte afP@&élessfegbingls in the
. 14 is a dramng of a state diagramfor an exenplary
activegtgt® station inplemented in accordance with the
present invention. [0028] Figure 15 is a drawing of an
exenplary tinme frequency grid representing downli nk
[6024] | | Rigureckloid makeswing aif b adileillustratidpgadarastenisiicanf the base station

. inplenented in cordance with the esent iLnvention,
active gypgle;q gpPeratiey ﬁ%‘{a @’*F %?ﬁ%t%@négﬂn‘?&‘ﬁ}téfﬁn%if F’GHG Q% gRfapen fot an
exempldr§REFoliRGt BN abORIRRE §8ihahé FRsst Myentifi@Se resources

whil e operating in the transmt standby node, for

still another exenplary enbodi nent. [0029] Figure 16

j dr.aw il lustratyn series qf _tinme sequentia

100257 .« TR i s MR B B B Sl o FE RS ERE e
includingveidih esuted heoheriadlesllé aed detledige hfsensibatus@hin base station

wake-up signaling conmuni cated over a wirel ess |ink.

operatjopgmpdes 2 the ommpnigHioRgypEmUBPIeRentel ia ageprdamgg with the
presen? ARG os?ﬁ%’lﬁgﬁ%é Sithé B}%feéﬂt %\{%glti@ﬂ].d frequency

structure e purpose of exp ning exenplary base
station wake-up signaling in accordance with various

di pents _of the, present. jnyentjion. [Q03 Fi e :
(R iy G RN i Flape M fand Higure
13C isUPfldihat I ahieR¥mplary 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
WOpWﬂBSﬂm and a base station transmt st andbyP(I'Dﬂlsz(Ioﬁ/oss%l

. per.ation,.. in.agcordance wifh sonme enbodiments of the
Statlané%%ﬁhOSF AeEOHTGeR While operafinginghe Bransent standby)| raoges drstififanother
RrEXapsdiAky;, et hod of operating a wirel ess term nal
exem?nr}ag@a\ccor ance with the present invention. DETAILED
DESCRI PTI ON [0033] Figure 1 is a drawi ng of an

lary c ni.cat.i o stem 100 i nplenmente
RGP o idrue TP Ehe pirding A erh ey oh R Geaneni operations i an
exemPREV@HBo B chf & tRE BR8EM: ihVRHBEH, it opdrtRIP ilvding base station wake-up
communi cati ons system 100 nay be, e.g., an or%hogona
signafingepramayicaliedioyeronwirglesd litkexi ng (OFDM) nul ti pl e access
W rel ess communi cati ons system Exenplary system 100
includes a plurality of base stations (BS 1 106, BS M
[008)] aaglre B3 i{ 4 0awid®B)ushatitigngpatiewof aspeithiag OFDM uplink
. cellylar coverage area (cell 1 102, cell M 104). The
timingagd fregigpncy e@ycfaﬁeefox thsarose elexplpiiing sxemplaey bese Ktatipr wake-up
de of
sgna b AP i AR Of the Bl A LN E R
operation. The BSs are coupled together via a backhau

DRGIP" frigias ™ fkis Msbiieietelry Ao (ki air link
resouddes, exBap Mr?1 %néﬁ't@aﬂﬁl@x‘éﬁﬂoi‘adf blgﬁﬁmﬁgje%gespl)%aﬁmg to a basae station active

respectlv Net wor k |1 nk coupl es networ k node
modep]f@p@r@tlm a hasewbationisaenit skendby modéef oiBsyion; maceprdance with
t tion- Accounting (AAA) nodes,
some%ﬁlblaﬁgﬁén f(gijtﬁggres&t ﬁ)\;enﬁ L4/ or the |nternet. I\Iet wor k
Ilnks (120 122, 124)7 nay 'bej e.g " fiber op 'c Iinks,
cabl e |inks and/or h ca aC|ty radi o Ilnks such as
HOP2kt ddewe é?mﬂemh%%@ f ary BT largnsthod of opetatigg a wireless terminal

in acdopﬂlgg@ﬁhqhve\%_ﬁﬂégé}}ﬂﬁg;é %nvm reless terminals (W 1 112,

N 114 N 118). At |east sone of the
Ws ( 112, 114, 116, 118), are nobile nodes, which may

vet bou e comuni cati ons system and
DET lﬂﬁﬁiﬁﬁib-i:9éfk poi nt of attachment via the base

station in the cell in which it is currently |ocated.
The WI's (112, 114, 116, 118) may be, e.g., cell
B33les Figrobil liva deaveing of i wtrmlarp eowonvaicatipu syatem 100 implemented

in acc%lc"(faél eg@hil&)épn% r%g}veg r]él? %écﬁl}s gthg%soc?tﬂgﬁgrets% ention. Exemplary

comn@Rioa Bh LHkieaN] OF muPbe . g. Vard@thogb e tfreqiBfyaHESion AMdfiflexing
files. The WIs (112, 114 116, 118), are inpl enented

(OFDM) rguléiplechsaess Wiraless cRampinicsons syiieantBrsmplary sysignd:0p includes a

parsi LSS O $30s908 FADGELLIG 0, 519 P

celluletwoverape yreai(telnt @02, icell d104)1 THeBSs(d0E 108 pare dmpenetitdddn

S 1 . . : . : . .
accor(?ance 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 network
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
woam7wassaoupl ed to BS M 108 via wrel ess |inksPCTL282006/035931
132)....respect.ively (.142, 114, 116, 118)
124, gr9a5%¢ B €7 %%6‘1 ‘fpft’@rlmkﬁ: C@b]&tlélifs aadfpr h 1gi1rPa§@‘%1iy\Fédl§tla¥<é sgfth as directed
SLEBRs state. In sonme enbodi nents, the active state
mwro@va aW may be further qualified with the Wr supporti ng
an active-On state and an active-Hold state. [0036]

B3 s octs ot SOl i RO depRaab il T 12, W 11,

WT 1r e TN 188 Ak sdtké begls wis tihe, presest: 11851\5%%109% nodes,
enplary BS 200 may be any of the BSS (10 108)

which may sipye drpugivup theppgurmicetionx srsismaid agblisa mﬁtymlé egmt of
oty e Bl GRS bl TP Rl PERERL AP R A2 1o

116, Miganaaylbese.g.] eelbpieonewihctiletdaea teaninaldSpebcrabdizialayistants (PDAs),
|nterchange data and_informatjon. Receiver 202 is
1aPt°Ib%RI%W‘E%FSt361 for Oghes Wil o5k CRIMAANIEgRORS e sgh SWaRPE & the communication

£ | Sy
of voRERFaft Ft fosdib B o FHE MO0 WIS L%, FLATT o st Fplemented in
accoréarx};n atith theyresent inidation.tg sypractoese esi cgnnﬂnmlcdmaﬂmlgnahng with the
i,on ke- a handoff signals, W state
multl(?‘?'n%’rl? Sesm zPoqfégg)ests for resources, user data,
power control information signals, timng contro

i nformati on signals, acknow edgenent signals. Receiver
[9035]i néVEﬂ@éZa 1 erierenily sﬁuﬁtedj@mthln@Zra@dem bd coupled to BS 1
106 vﬁWesrslsl 6%” v f r 4 Isfﬁrs]ggc%gelyb eV@Jils Plrl L uglneglg aqu in cell M

104 ahd Geﬁi<b63cfoupl‘:edrto ost™ 1©amiww1@1@§§1cﬂn1¢sr(1m] 1139) Iréﬂpe&tf@f;f IWTs-(112, 114,
channel segnent. Transmtter 204 is coupled t

116, klﬁéﬁ@mouoeré i iferonisstajesa evghiaB R Hestis OF A legp aﬁa&%lﬂ some
elnbo@%ﬁltd E{% REGOahE otfg \W%n }%@Aﬂhh Léi 1ﬁ@@{v§thQHé’W’]]n§dpﬁ$gﬁmg an

eacon signal s, otS|gna wer contro
actwe@@gls‘atesandtanmcnge -Eloht staﬂe si gnal s, regl stration signals,
pagi ng signals, assignnent signals, and user data

signals. Transmitter 204 includes an encoder 216 for

036)di PoHOMY 4 Mavwihed G A xRl 8fke s@atﬁ;n 208 nl?rﬁﬂélﬁalt@d in

| ock of user data into a downlink traffic channel
accordangerivith, the pregiint inveation amh@sng)mewaém%thapre@mtop@napn oBxemplary

B 2 Thf Ry SR8 (RBETN B Al IPBD ] s 1 gl B 200

1ncludeb1 & ré@iver LYD& tehsmayen R0 ka p‘!‘ogd%ér 2%”&11 DO ihkefate 2OBJGAE ¥ memory
of transm ssion of different si ghal s rray be different.

210 cw@d feeetherade 2 pu82 bt ovar ddictpdhe zeuow qlemers may dntprshangeglata and
1nfornr1£ {:}?&J Z(qu W{ﬁfc&ﬁ%eb 1%9&(}3 Qhr‘?)hgﬁ hg:‘ﬁtﬂ@ﬁgse station
es an t he at over

t er net |gna S conmmuni
200 mabxeedei\@dluptlﬂk bignals 206 aplpralitg bfidéreless t@rrmnaksh ®autilveduplink signals

rmatlon ert to switchin de of
may iggJufe it fOU® BE S0 BE R E ke PFRIF en el Vs ate change
s1gnal§qg§ué§ﬁ3f8191%s§ir9&a{l%r dﬁﬂadeerrb@Hﬁi&f&fo?ﬂngf‘&{ ?1%?2[19 QI%YI}]% control
Menory 210 includes routines 218 and data/i Rf ormati

infornzion sI@mglsmql;@ewb@gemgﬁ signals. Recelver 202 includes a decoder 214 for
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
wope7assan of the base station 200 and i npl emeRCTAIS2006/035931
methods of .the present inveftion. Routjnes 218 include
a‘léd?ﬁwmucelafmlér@ afse Himingeeonirobsighals. pegidralionrsignalscpaginotignals,
[
asmgﬂf"% SRS Gt s DAL PRt SE ekt BHIREBEAL for encoding
downRflOdatBasfermstati eug., endcutding a blodk dfessr @24 intn (aldlodmﬂinh traffic channel

seamih SEsTRt Maqos ot 1ok SHRUE G B SGn! S dolpk sighals may be
comnﬁﬁ%%}’ difReS FoFH l%véi§§1ay Be ﬁl@&?fo‘z‘ ele saRRyY ﬂWhﬁk signal, and/or

4, a transmtter control nodul e 236, and an
the fr¢cmee¢}f efdeangmirsion] ofdoffiereet Smls TpgOEafi st dhOumfgrfnmﬂifeprOVldes

ul es,.u nd downl i nk
BS 260500 i HitergRadE et BERRT LtpuH s hoth Bt AgR nodes
and/oND@ent@fne@ P8ipakls @BmafunidadBSe2Me I/0 i are 2080 1ﬂaﬁae§ e.g.,
when the BS is in the active node of_ operatiogn th

BS
schedpling dpranstipa papsrining to switehing thedroderoffoppratien aﬁﬁ§|200 BS wake-up
e transmt
sgnalf TR el B HhBae Wi AR LAY ERgb it RghIE | o0 e
any upllnk or domnllnk traffic channel segnents to

IR ¢ Naabro 1D FofledingiER ALH oo 38 B0 The processor 206

e.g., a@%cﬁt@@t}@cﬁ)h‘c‘{rﬁes P08l 8nPhscR RS Blid/Biordiioh P8Ot ﬁf@ﬁf&}'} 210to
st andby node of operation. The base station node

contral theeperatom afdhe base statidn 260 2@Binyyementithe methods of the present

imven Gk B 205 PRI R bR bl PSR R conrol routines

224, Coh@iuiidations A8ined RO @herf €id wagioUs &frﬁmﬁﬁf&aﬁons g)rotocols used by
inactivity tinme 254, received access S|u%nal s 25

the By 20 Bawe siation_copirel igntinas 224 anclydes @i sphedufiaa msrplesi2§na base station
[ { INGe
mode%%zﬁtléﬁgﬁdﬁgﬁzs gct%Eor K @6%(?%320{,} %Qﬁngﬁﬁ%@%&%nﬁﬁgﬁmdﬂe 232,
a recefiet chmtftg n\ikhbﬂlm4 toraasmittet conttad ntodoie 236, andeaasl/Oiimerface control
ﬁ%t?geen base station operational nodes, e.g., active
modu to transmt standby node or transmit standby node
to active node. As part of the node transition
process, node transition nodule 228 activates one of

[@03$]ve Schetiling thddele226, and atscladshrt schecaiesplints dnd downlink

seemdio Wi ThF SHoabFE 5 3belfeRs i meiutonttitgh il #5200

some 8fibbdigheRBd¥heh tHRASSisSh @id Mv@ RRIde bf Operatfsit the B @& chedule uplink
nodul e 230 i ncludes a 1st synchroni zation signalin

g
and dowgalinketraffio chapnel sggmeatsdn VR wWhilegrheni th@Bﬁoajm the prapsmit standby
F
e $S 31, 081 DL L ISR LGl scgmens
WTs.i ncl udi ng active node synchroni zation signal info 272
to control the power |level and rate of synchronization
signal s,

[0039] Base 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
woOeawto3same of the synchronization signals arePCTnmzmmm3$81
s mcgptrolled tao_be transmttdad ast one of: (i)
249 apglgh e PaRRlmPds,212 1&&9“@!%)"@ fé%‘i‘ flayhet timeda tigpgkon 2 between
base §thtfor R RuhAlhOdks! &g ORAIRIhAE tb rahfifit Lafs abaLARM: standby
nmode of operation. Th e active node of dperation the
modejagetivetmode nAszpm eiithp mdds tnap$1tlonkpmebsdmm¢ trasiti oradbdwde 228

. channel n ched i ng nmodul e 6. . .
L R TN LI N—
the othedRNt S to active WIs being serviced by the BS 200,

e.g., Ws currently registered with the BS 200,
operating in an active node of operation and

@gﬁ?f n%célrvg%\ﬁ%i%g:o r¢ ﬁ&gﬁ%%}g& {ﬁ% ﬁ&fgr ns clﬂ 51}] cltive mode of

base s&gneopemtiane Actieel niode @xmw&yzmaﬁaﬂu@ataays‘i @ﬁﬂirﬁﬁﬁzht@dh sigi¥ing
r fIC signal ing nmodul e 242 controls
mod 28 HEHE Q@P@%hsrﬁnﬁ ng gogwle 244 dianly. pagineumadyle A44nBirst

synchr$BRRTh S A ol RMl4b %esttﬁé‘ﬁgthﬁnfﬁjfﬂﬁgbgll ZnZSJ' 11808436 2P8e mode

control s operations pertaining t
synchdemzatioh atgnehinf@d ewatrel the pbwapleiellant raé bf synchemivation signals,

e oGP B B S LB SR P st mode o
operaf®ig a@lca &yomleF4d syﬁ&%ﬁ%ﬁorﬁléﬁwpé‘re ¥BAtBo1fRAN be kraHQﬂft'ﬂe@ at at least
232 controls BS operations inthe transnmt standby

one ofigi @ highep peweslexeliand (apehigherante, theamdwen theshase dﬂayomd&)eratlng in

the trzgﬁghﬂ s‘?an%lﬁé rﬂ galflgﬁ%aﬁa Infri]ll écﬁ%% gﬂllee n(ﬁ%atf Io%gré%ﬂlg i3 basé]statlon 200

suppcﬁt}a mplifilo de@dwnﬂihkSttﬁfia bhaﬁ@elmﬁghalhﬁg 346 the echelillitng module 226
tion 220 including transmt standby node

alinfor
Schedg@%ml&lﬂ apgrdogmliak gagfic Ghapeel semments sy oW krheipmgsyiced by the
|
55 4L8L et Ly SRRV 0, SRS &g s
operatierg @od csrirgl’ubfl Isvargh B8 lasttigred M @lastivd et Rentifian Shietuplink and

sous SRR EAE) S GROL B8 5 B 355 BETELBE NS T o
signalidgafsdilé besl c@ﬁtr(ﬁi oﬁe@é’cﬁins 981%19{11% t6 the éﬁcb&lﬂg 'm&AM& on and

l evel and (ii) ['ower rate when t he base
transnaisgien ehdqven t%éraefﬁﬁ Alepningl s greal e ocoetralus @penafions pertaining to decoding,

42J R vV ntr dulse 234 contrqgl
oo, wiliecGéty Do BRGR, 155 SERE me ol i BPIp f gontrols
paging Opdritflrs i0 [y Rtivendobf baseR&ivh bPErali®d; |/ O interface
control nodule controls operations of I/Ointerface
208. In sone enbodlnents nodul es 234, 236, and/or 238
fat ?&}l]
[@6’@1] ‘?rdn@m?t%ﬁnﬂg o c\(%trr{} ‘1%&1;%%3 depg\réglﬁn%gﬁ 6%1?51}% iff the

or ‘transm t s
transnBS§tandiugrrrn@dd oflhasl@stm «qferammr drarsmit §ta0H3mode module 232 includes a
Q@galquornat 0 |n %%FS dat a |nfor tlon 250
" syaSheqizAt R LTl R RAgHIE ROMHe 363 SergRfer

synchfbfmz@lﬁbﬂl YignAlHfpr 1ﬁo&}"—l§ 246 a8 ttl‘lé’détéhﬂfbtﬁ?atl%ﬁém %{L‘ﬁucﬁ %fr@ﬂkﬁmt standby

transm ssion power information 259. At sone tine
mode gynchnnizagpn sigaalfiofd 28 tagontagl thepower levd dnd retelaf synchronization

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.



i nformati on 220: received access signal informtion
255, received wake-up signal information 256, received
\Vbamﬂﬂnﬁﬂ7signal information 257, received staPeTais2009©35931
nal information 258, andirecei ved node change

Bliﬂ 2hl Kespigeteanirohmpduale Zﬁéaaniqolv\wp%tﬂ%%qgr@teﬁ@f 2O tramemitter
contrél. cﬂﬁig §onq}og§ efdton ﬁ{” &ﬁéﬁm{t&f ﬁ4nﬁ‘fj 1ﬁ%rf’3{:e Hddof hfoQtle controls
i'nmes dependi g on S curreht ei ng service
operatibgs (ES/ Qflerfade 208 Min tomesmboddimeBs, nma§h11E|9234; 296, adior 238 operate in

users rin sle or a ve state th
conjuBGHGHE 91“1?%?%@% éulséffhgr s en )(tm%c}e%?% depending
uponEHe‘Ws chigt Bodeey2 B?Bﬁer%‘& or more users which are

bei ng serviced by the BS 200, and WI data/info 250
includes (W 1 data/information 260, ..., WI' N

BB | o bmithon o) sngfided i S ke Riiica 230t dge/information

251, Htcnomdes Y5 edmb¥Wotlactiat asdr12 59, idctiOy 8@ 258 dnddRSrent transmission
user data 262 W identification information 264,

powerEfpraation 259 oM peBetimes onpeomar afdhe PHoWing@ayle inglyded in data
1nfon‘ﬁ£t%n9220nf gée[f@etdl a%@?sg @%n?l%frfrfngﬁé@%@ %ed %h L47@51’0%-tulpes‘l%al information

2’and i nfor
256, neﬁetledfd:iladldfdff sifal infandatton 257, esedived statelvhasgadighab irfofeation 258, and
) 1lin communi cations session with Wi 1. W
leche(HW q9¥%ﬁ9¥#P H%B?Wﬁpmgg 264 includes identifiers
‘ associated with WIil, e.g., a unique device identifier,
a base station assigned regi stered user identifier,
Bfdtbor W TlatanBraetion2 swiclpdeddiffordny setwsﬁnfdrmatiom ff different times

vicels ion/r urce |nf 3 |nclu
deper e FHEE Vo FHERED AYTa T e pae BP0 A aime o, the BS may not
have Bbidefs RGN, sldéploR abi@foBtata that FRARtrent®y fb‘g&teréd a4d beﬁﬁg?servmed At
session_information including, e.g., routin

other tiffesy tha BiSanay haverong egeareeyery th@htarethﬁlmgﬁemlﬁ@d byofhe BS 200, and
dr

WT d?&?ﬁﬁfo%}jtot 1%1%{5?1%53'% %‘ca? ﬂfor%taﬁon 2@(8 i éﬁﬁqﬁfj tg/lréfr?g}l%t}on 261), with

each siaomﬁﬂatmfmlfbm&omoﬁh@méingse ngé'lﬁtuser oa&sn@mbdng e¢tvivadl.eWT 1 data

contro annel s a ned resources _for a
informaion 740 %141 rlég%‘if Use7 3‘&“ ﬂ%g%tronslp atiof Zoat i on |
dev1c&§ésfo%ls§6q{5‘c% 1hf(‘)§195ﬁ'@ﬂ 2@ ah&jwﬂf Lfeyisagk hRRmMGHES 854, @gétd%ta 262

of operation of Wf g., sleep state, actrive-hol
includssag. g, vmpe andeng teixy elataldild dgtaané inf@matiop iftehde¢dior N\é’.ﬁﬂ and/or

252 includes .in tion identi the t
intendFg4§ o5 Re SLF REFONG T B D0bS SRRl SO PRRGRED: WT
identifitatiMfoREon Doideruded idesfifiers assdeibted LAt Wdantsf la@%ique device

t he nunber of WIs currently registered with BS~200 in
identifigr, adpse/satinnaaseigned wgistaied wier identiien ond/gr a base stabian pssigned active
user 1@%@6@?52\218%/ oH}r Oglﬁ %\}&%\Ang%é}:? | Vlgclixges 1%?%@1{1019 dentifying the

type diaW T [@evice,weg. ptﬁloblh@p}BﬁeZMa tehaal, rhddel,ichasttiey) dty., $dséBn information
254 exceeds a threshold in, node tranS|t|on criteria
including) e.§ HeuiiRgiR fQrpstiensneshnedsddendification m&@ra@mm@seﬂ%ﬁ@s

1nfornf1£tﬁﬁfﬂ, et 'a?fc?re@@ﬂ% ItﬂF ?ﬁéluéﬁlg y%s 1%1%9(4 /or downlink
Recel ved access S|gn or nat 2 epr sen

trafﬁaiétaemtlsdgm@lta|avaginedehpdezatedfoontrol channel segments, a351gned 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.



access by a WI, e.g., aregistration request. In sone
enbodi nents, under certain conditions, the received
WGQG(HEBSéﬂVgnal 255 may be used by transition neduius2@2835931

“““ T(glﬁﬁ %Lgrr]:@ébtéf g;%ﬁ' £ %ﬁgm g}%r} %{tﬁ&%tgaﬁ%j ﬁé're%\ﬁﬂoﬂﬁyf operation

of BS bgv, %c@w ﬁb@@oﬁ&rﬁ&@t s‘ﬁaﬂaﬁy IR d NSk BB adiife GOETSS CRhfifies the
user data, the BS may be'in a transnit standby node,

number (o€ VTS orasends neBisiered mifthrS 30¢ san astign siptedrfiopeegtian. Inactivity time
I
254 is g?%it;]ee{]otulﬁg 1%31&%218‘36 %?5%0'8 e\é%n?urng ﬁgit {n Isic’nce &t f‘éﬁé’t%gg gV T was

active fildnbgik peabective aff #idt BORO@f Wthlaﬁ tB&lIQl@@Vlt}nﬂhﬁe asn ex&@ctiDgthreshold in
0047] Received wake-up S|gnal i nformation 255

mode fragsitionaiieria ththodneds rasdiopapoudgresiransgions g??slf’$ figp active
modegoh[? H estﬁltdggh%efromtransmt standby node to active
m)olan or exanple, a wireless termnal, by nonitoring
t he pomer level and/or rate of downlink broadcast

ni zation si s.deter e BS.200.
G S e S O BE T BG0n G S ith b 1o ioq B request for
accesst‘tﬁf DROORE;, %r}e SichtiR féé@é’s‘t Ifnrb%fn%feﬁ{&dlrﬁaﬁs VihdseRetain®onditions, the
wake- up si to the BS. For exanple, in sonme
receivedhisdssrregrta 255 meyibe uped yhisansiiongp P2feto triggers transition from

transrrill\% stt?t]néf?gt hoedettlﬂ?n 0 \Ierrﬁo € (?fc (%)afattloi’fﬁizgé %‘e n@ (ﬁe?re {Kﬁf g{a\}%gve

entereﬂ m HERceRliahd ldedies L@ S@MABISatc @SETdaeS] tHdBS ane®s9n a transmit standby
gnals may al so_be used for wake-up signals. In sone

mode éh%w malipand %wlmh @ecqa‘wgmj SErng a§01ateamqr¥ gsgd pecess interval, and
this reg%c%%g% %r’?a t e vva e_ eiagf gﬁﬁﬁlﬁ‘clﬂrgﬁt@ \éle gg%gc%a%wa ¢ transition of the
BS 20ad¢aeastiwimgodd., with the BS 200 treating the recelved

signal differently depending upon its current node

252. [0048] Received handoff signal 257 includes

[00U7P" "RESHLIAPARQCIAS SA] WfbinAion 23 Qéﬁre&ﬁ%raaddt&ﬁbd ﬂe@ewed request

sonme enbodi nents at sone tines, the handoff signal may
to tranisi¢gion dinbase stationl ﬁvmatr@snwwéar@bs qun ko agtivie reodaT For gxasople, a

ts a

wirel SRR S 0ioB7F R bR Aerbl ErdlRARRe kb Bl oifts e

synchroRiz@tib2§ienal9 Betenifes thal thS\BSﬂZl)Ofl@In Ms&ﬁ@ﬁiﬂb?%ﬁo@ﬂﬂﬁt@emdes that
faster handoff operations. Received handoff signal

it desifeq o Poparicorn a5 ve hey: therghase the PWiksendo arkepaaignal to the . For
exampi%tn"i‘/ it 81?1%&1&1&] s3fnd &Etoﬂé’sgg? E)a rﬁ%%??&{%ﬁhéﬁ gflﬁﬁﬁ the4Riing/frequency

rexanpl e he recerve
structirafmaynipd feservabid recdietht emkeiptsignab Inasmecmbodnberds the/game air

user i s bei handed o f to an. adjac ase station,
lnk repqYges RE T B RS o GRS 280 A8 DG S 6F HaRGDP SePalge 1 gagme
embodiﬁ*x%ﬁt% t%é JraR B8 sIdndORls atd?ﬁel%hﬁéﬂar&feﬂsﬁ@&hh\éhta}écésb §%hal. In some
anot her exanple, if the received handoff

embochmgntatha witkerupedi groh isABF simelascthe esceshsignal hwith ghetBS 200 treating the
re tered user.at BS, 20 , auser in
lﬁcaygrggﬁﬂé¥éﬁrné&§ ?ﬂ%uﬂg%gﬁgng?¥n{gb§§2adjacent base
station, the handoff signal information 257 rmy be

usedtotrl r a transition fraomactive npde
[0048h s ancng%ﬁ'@@g,o ffsignala 5/ Ha¢lpdes information assoc1ated W1th a handoff

operation. In some embodiments at some times, 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/0 interface 208, e.g., allowing for more

seamless and/or faster handoff operations. Received handoff signal information 257 may be



waiting for the inactivity delay tinmer to reach a
transition criteria. As still another exanple, if the
\Voemﬁhnsd7handoff i nformati on 257 indicates t heCT/a182006/035931
tive W ..s.t0.be handed aBf fr adj acent. BS to
used IBSB§ 600 i Apdapsthe Iy T dﬁtaélafqn@mlqﬂyari F PB ﬁli qf agtixemgsys 253. For
exam?ﬁglﬁ gheE I{Qger#v%q ﬂ%ﬁg%ﬂ sg@amoﬂﬂ'lﬁgﬁﬁ 867 hf?iééagég glﬂag ghéélgs ec:urrent active user
is beirg handed o ahatljacte bBS ﬁﬁﬁ)n\/\kﬂehnﬂ’oenatmrmay hg used taapdate number of

sV 2Sa e SUBEH AT Ob A a0 o) Bt UG e receved

hand FN@REA isfopAAtiod 2570 AR O thathd 1dshehrialels, rbpbRFdiBLskOR BS 200, e.g., a
received in a commanded node change ness

user ifiskeap stateeistheing hradedyeffémen @@Wﬁ@hbaﬁé@élond%fz é@mdq%ﬁsmwénnfonnatlon

25 B G RO AR R SR Bl o

waitindfoR §eAhSaRes delayNinderss Fadhl b erantitibm crited ar da vtk aﬂ\lbth& example, if
overall interference_ |evels, |oad patterns priority

the repei¥erbande fpfpamators ST ndicaigs fohan adive. WAds s paded 3t from an
BRSO £ AR AT ki may

be us%ﬁgggmagtmlsﬁmnfotﬁ lthaaltase) sta@&B82 0ol astles mode, el gr ehch that the BS 200

nformation from dj t|n r for
will beiORAHnE i aie énocé vgen B Y e t@%&?@@rwd%&ﬁm seamless
handFEbp&&id©0 user. The BS s node of operation is affected
accordingly. For exanple, if the BSis currently in
transmt standby node and the BS recei ves a signal

ROF 2B b M5 92 BT B e

comn@@ted/Bodé @E&gehﬁ@sigfeaﬁgl o cepel RaadBmdBYcdnirdied dddeNdirecting
the base station 200 to active node. As anot her

that adremptéon mede shangebe sxecyiefe fier gramplacdepalprragemprtnode may be
direct alﬁg(?{clﬁlgﬁg% 1Yl %daﬂggfl{ﬂ@%cﬁg%ﬁ% égln\é%cé@tgfg&t%hgh Fr)]g n%H interference
levelptoad phiteras, qﬁmrﬁy %&st enargemyandsideations, tiee Asraothiey etample, an

nter, .which n result, in transition of base
adjacgit §RseoTiation Tpes i CODEaHYAS mod éfl%geﬁ%esa%a?ép B\%Ff
becones active before a tinmeout criteria is reached.
[ 0051] Current transm ssion power information 259 is
10650 mReceived stateadhangapignal itferntation@AB inqlades meesiiedinfofmation from
I n ac rdance wWth, the i

a WTd{}(gFgH)&ar rgﬂgqﬁ &cihagg%lfn state, &,ﬁ venfﬁe]? ﬂd ?,C:I‘Ié/e or gom active to user.

The BY'$M6de §Bdpbativh 18 effedts@idcbitdhANRSH exah@la ifSthe BSiif gurkdifly in
transmt st andb%gm)de of operation is reduced when

transrgi igad@ompde enbihg RS regeives asignal sndienting dhod ona gt i Wl e gurrently
registgflﬁgl :BH{g Hfs#}%%%@g}eglﬁésqytooge t%@ltl%ﬁ(?cf ‘Io a%tlgg' ?rgfe%;‘ gﬁ% ag’ﬁﬁ@; module 228

may tfadition nige bdse spcve 200 eo/&dtwefnoﬂac Aspnbiber Slagipdd, iﬂﬂhe iB0is currently in
the transm.t standby_ node er ation, averag
active pades HIbK Opoaivei W Iy bl Rt AR tysition to slecp state,

then tﬁ@ﬁ Csbﬂghé REMPEISEHAS udelsl 35 18 k%%d LORES l%epiﬁﬁct unter which

ol transmssion tine interval, e.g., fromfour
can result in a transition of the base station to transmit standby mode if no other WT 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



one, average transm ssion power is reduced.
Alternately, by skipping OFDM synbol transm ssion tine
wonoeEressd4s duri ng which pilot signals are convegeas2006/035931

.. .average transpi.ssion power s reduced. [0052] System .
frdnsIglEIaM PPN B RARTEIA YOI they ARSI OOl B e Chatmet HigRalogring the
transrAf @tanﬁﬁﬁ‘%& ¢ ﬁ@ﬁ%ﬁs PREEd WhAT S0 ¥&He average transmission

upl' 1t nk/"downl 1 nK timng and frequency structure
power associated with tB6 8answibsoubEndmtrafficehirmel dg@als dudie the active mode of

ransition criterja. information.270, . and, power, . .
operafigo oA Uy FdrBinedpe Py U EVeL Bgich Gt REE Garipg ghe ansmit
standbyilodél 8 Borsey iR Sirddd trARmIdsndowen {saed@ict OMIRARtely, by reducing the

including characteristic informati on associ ated wth
numbehef pilph sigpdriPaestieo PFEIN sxmgoliransmisgioa timenintervade.gndrom four to

. . e Ve

one SERASTELELEN 08 ERADH 0|08, 27 NGB sy
transrhidsibn des ibeaedndwingnehich piletrsigialseite 20t5eaet] apérh@d transmission power
i signal information 274. Beacon information 273
is redpgdt udes power information 275, e.g., a reference

power | evel associated with the beacon tone or tones

of each beacon signal, and rate information 276, e.g.,

10052) melystem datigimiforinatiog 26 héendudes sctiveanade infiirmatién 26 transmit

sand GRS 28T ol B B P o B ot ptormation
268, RhéRAEMENERBAYBY, thEWSkaRfRHA ChitdrRdnrhBtigd tmma?%) Esem information

and rate information 278, e.g., information
271. identifies which OFDMtransnmission time intervals are

used to transmt pilot tones, and how many pil ot tones

are comuni cated sinmultaneously in each of the OFDM

[0053S MAssilve mode ifeforMitRmMVaI6Snel0d sstsiyadhromilz&lont DaRS irds@nation 272
) omuni cated, while in active node. [0054] Transmt
mclué%ﬁ%@ﬂ%&é infRprasti assrriated with sha syashrepirationyignals which are
gener e O AL B R AP S DR CAGA Bl ok Symchronization
signalsinfpmabomiT Zinchides yeren sigea iafodnsticrZsi ardedlobyighdlénfBSnation 274.

s 1 RORLN S ARORAIPES Sho AL o

assocRtednfith ihBhesdBattbork8ResaTéat bddkboSsighal addYaRNiiRinafon 276, e.g.,
281 Beacon i nformation 280 includes power

informatfosrifentifng fgAransmissionaaieatt dhepracopsigesl, Whikeln the active mode.
et GE3A5HL 55 el Ay BRSNS 83858l O8I v oot
with pifot fos, @Ad irgle Mfbfnydtivs A78¢e. b1, aiforihAidh @hitlaiden®@fiestwigich OFDM

beacon signal, while in the transnmt standby node.
transnpssgieR tmeARferrals 457 usag o R BEo ety andiRey Frny pHobignes are
comnfiglies Sy SERLEP PR LS IRRASAANR YL I whioh s
tones wfei comnwecited, mdisleidn rcthve@rddd. t r ansmi ssion ti ne

intervals are used to transmt pilot tones, and how

many pilot tones are comruni cated sinmultaneously in

[0054] OfrrdnitQrdalb{ hiae Fhidah&bnl J6T8ncludes synchronization 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



intervals in which pilot tones are communi cated, while
intransmt standby node. |In accordance with the
wonrew@asddrnvention, at |east sonme of the PCT/US2006/035931
nghr.onj zat signals tradsm tted by the bas o
253, & DTG (s e R ST AB P LS G TR, ofhilsia the
transrfn"t @ﬂaﬁaw 188k, ai1dt @SSR 1 indlhdesoiRf Hﬁ-‘&%d@ﬁwml @g el reference
a reduced rate, with respect to the activ
POWClhbM@l a@$ocmfo@1 wiith pﬂot t¢h¢s$ ancbpte information P&fwsre., lnformatlon which

dens R 100 AR SRRy PRl E) BN R ina o

many p@stiohss ard cbmﬁﬂfﬁﬁﬁtdd%\&ﬁhﬁar@ﬁuslﬁ iredac R b OB DPNrdithission time
perspective of adjacent cells which are using the sane

1nterv]aI,Sé1@| v pilpt tqngy ] conpmytates WHIlE Ak tresiihga mode. In accordance
ide

with tflé ?ﬂ:ggxﬁ g%\§e?i|{1é1lrr' %# ?%gtus'gﬁ%%f rﬂ@p ﬁ%ﬁ&aﬁ % ot .ss'tr%r?sng ted ‘Ey the base

statlom: ar the emnémi qﬂaﬂdh;ymodhmhtperdﬁohm’ﬁrhisﬁﬁked attashénd e @) a reduced

j.nformation, downlink tone hop

Poweﬂﬁ?@@ﬁgﬁ%wedw&rfm W&Eff?srli’??t to fhe 40ﬂvanwé5 5.8f pRgrgtion. This results in
a lowdd tan@ﬁhls@fbg B DI\}ISIHCBS/%@baSQ SRGOR whilk ffﬁttfa%‘rmt standby

pi | i nf or mat ron, iMool transm ssion timn
modeiofy bmrﬁmrl Wh;chacﬂutltg uomjucagl lovel OFiMesferdnoé froimthe ;pexspg:twe of
adi aceéj? lls ]ﬁ @ ot st %Sl ots, beaconslots, utraslots,

J SEHE BTG“SI}%B? ' ﬁq%gl Pncl udes stored schedul e
i nformation i dentifying when to transition the base
station between active and transmt standby node. In

[08331ou ¥ rbipks el §mu§:¢1@dﬁﬁ®enw SrusRire siorastion 268 drpdudes, e.g.,
opin e 4T L SRR A 0 P BORIA S o o

uphnlmime hogping enfpmedieh edownimit tSMmjipi@Smﬂﬂﬂﬂaﬁdsn $e@ﬁdttldeﬁn1t1ons ina
ch.can be adjusted. For exa OO may
%t#ét

repetif Siping 400 Eeop eSO R s%@pthnip HB%tEﬂnaP %HWBW,Q%HDM symbol
transn%Qsﬁ'&g’dm?ng AFRRRbL ARd 285 ggl% o REFBRESLLIRN ﬁf& Iagh,rhtahféslots, slots,

schedul es” or schedul es ¢ I nat ed to resu
superibras,éoegcqmlqm ubesloty, ¢te Scheduleiivformetien 265 includesngoneat sthedule

ntorn R GG WBEE RS o P b SR il e sty
mode.aBC@HYus ERbodigd ks schedie hfbRflatidnd69Snd0d¥sWat2 48R and
unschedul ed trains. [0056] Mbde transition crfiteria

corresperdipgramode infornmtiondpiaiplyrality of disfereshtings hS@t@dule information 269
may nﬁcnlgﬂ:et }%r}r%ér%ﬁn 1h%ﬁscié1%dq a[nld%r gklfe%lgbag %vhl&e%lgl?)%%d 1B eﬁig %F example, BS
200 mande Mdvatedtin apandtelow ﬂe@@ﬁoo@\l\laﬁﬁﬂ reglﬁml\afd dehéduleriifbr@ition 269

1 includes BS power informti a reference

may bR an AGREHRE opeshetulProaardinaled tisiel in e Fassesation being in
an activ%\ﬁ%d% c%inc‘ﬂfﬂ‘l%ﬁritﬁ éﬁé L8 pRASK 18 1Y & tfl@ﬁac‘s%%'taq{[oﬁg cell.
each of e different "types of signals to be
AdJuStmam srfptm@ibnbyayt brecddBnenigated weacomt fpi dedays, édnaslied trains and/or
assi regul ar assignment, paging, traffic
added&‘ﬁ%ﬁ#%gﬁrﬁg‘i%fa@éh ous data transnission rates, etc.
[0057] Figure 3 is a drawing of an exenplary w rel ess

termnal (W) 300 inplenented
[0056] Mode transition criteria information 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,



in accordance with the present invention and using
nmet hods of the present invention. Exenplary WI 300 nay
woeommgsaf the Wis (112, 114, 116, 118) of exeapluaegp/035931

o2, TR BUL S BB sG] S A (P Egatic ghamel at various data

transrRicS16€ 8438y, 06, user 1/ 0O devices 308, and a nenmory 310
coupl ed together via a bus 312 over which the various
el ements may i nterchange data and information.

v N t nna

5B, it i OO Shn RelrBREL YRR B (¥ offp smgrementea
in accgfilancd @b %¥e Mﬁﬁmt Iﬂ%nﬁrﬁﬁa@d&isﬁtgl 0eth@bfithe pﬂésériﬂ énvention. Exemplary

transmit stan eb de of operation, the downlink
WT 369 giaribs angof Ehfe dy itk oit-Zabi bid) of greamlaryesygiem ¥9afdgure 1.

signals and pilot signals at a reduced rate and/ or

power |evel. When, the base station 200 is in the
[Q058]v e Ermnhplamy Wibéﬁ(amcbldei heecdiven3 )k tsingmates 304 @l proeessor 306,

user I}[S? 5%‘{1&?%3)% a:{nlelglgff gq%uglgfiz %Hbef?{faa% 'ﬂ}?@i Cg,nal ?110?1 tge various

elemeh@\Bay # inl’:br@tih'ﬁ@é\ Hht%%ﬁd {fottiRioh! R%é[b&r ﬁ)tzqgl lé@l@"receﬁ% antenna 303
t he active nbde of BS %ﬁeratlon up downl | nk

via Wlmplafha WTcernas lreasiveriamintigk isignalg rﬁg@m Béal Za(hd t he
downl ink signals typically also include assignnent
signals and traffic channel signals. Receiver 302
[Dﬂi@]ud@@h@ te basdaratidh 2004y dhheleedasstiRbe ek CFopBlatibK, the
nals whj ch have been encoded by the base station
downlﬁ}lﬁ Benalvinclug schsenisationsumsals, e ag%%?Pﬂ signalg@nd piot signals at a

reduc&PUR ﬁfél/dr%ow‘a? Uyl ‘%lgkf]lgasg’ 02 él? Q%gln\ﬁm e?clﬁv%o%g%f operation

can transmt uplink sigd
the dosmibiok istgaals Sncltdeths aym:hamlmtma sighalssegl, b@rcoh)soﬂl Qnatlsh&nd pilot signals
Celver n ansmtte Uplink sigpnals can in
ot a higRE Gl S0 B Bieber BETordRe! e Eesiapto B tSpsi b seRdingeode. In the

activenBSHEQSTB S bigatich, uﬁl@ﬂ@eﬁﬁt(ﬁ)\xfn@ﬁ]k W kd hahh@fs{dn@li %‘ﬁsrbﬁﬁﬂ)orted and the
segnent resources, handoff signals, power and

dOWl’ll@’dqﬁlg]@ﬂlS wptpaly slso gmd{udmmgmapm sgr@h'aing trafﬁcadmmltsgnals Receiver
316 _whic h
302 m%ﬁf«!lg%g 8&%%?% iﬁg\&g% Idecod s 6eceltV8 ﬁ@ﬂ? g %%Wﬂ c%ld)gﬁrgeen encoded
by thelaie¢ sthﬁ@pieomse@naﬁﬁsmmcl udes, e g., sSw tches,
m cr ophone, speaker, display, keypad, keyboar d,
t ouch-screen, nouse, canera, etc., and provides an
rf [
T S5 00 e iR SRS A Mg 300 cen
transnd’ewphrﬂrssl@ﬁ& tal B3 200 dmsdrheembediaieots, ihk ¥ma@ftetuta is used for both the
control at |le me operatjons of the WL
receiveR A1 NS cifﬂﬁ nk Syl S wgiugle FedsREEN oS Wit signals, WT
tat ﬁ&?g&% AES $EQHe8d £ B G HR ohaRRNS
e e Tty B0 T aol LqaBI St pfi 25sopgRs Mihdort
SIgnalsi a?pa//er micbmmmtg c@mre]zs)gna’rs; embum: dsmsrgnamﬁ Transitters3 08RhkLIudes
ut.es, the t|n s 318..an es
encod @S NP bREPOH 538 Rome HE Po S el wigrtp sinpmission.
operation of the wireless termnal and inpl enent

nmet hods of the present invention.
[0061] User I/O devices 308 includes, e.g., switches, 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



Routi nes 318 i nclude comuni cations routines 322,
whi ch i nplenents the conmmuni cati ons protocols used by
woOher7W854300, and wirel ess term nal control rouPCDAS2006/035931

324, The W control routinag 324 inpcludes a base
call, gitigtingn rewyae foea mode Ahanespeaerd glogedspiormgtiop,powgsing off, power off,
signal i ng nodul e 327, an access signaling nodul e 328,
a handoff signaling nodule 330, aWl state
transitioning nodule 332, a timng/synchronization

nodul e 333, gbhase station ideptification d 4, a

B84 o Biteradinatiss 51 8 g e PReA OBz, dfne processor 306,
e.g., 7OAY! &e3tiBs 1RMutnddSER ahd (eI F3GmABAG3D iBARGory 310 to

station node determ nation nodul e 326 uses the data
contr¢lrihoepeaaticaro 3RO winaleseteominaBamgl itnplatesns meithasls ol thempdeenbinvention.

operat.ign.that the BS which nsmitted the received. .
RousBRCR RS B gro e O g B i th Bty R Gntfpeatons
proto@d1§h @ biyith@ W BOMahs witedess Wirfaidl bont@) esdine §24 N"The€WI control

transmt standby nobde or active node. For example, in

routings g4 ebiles Abatesstationaerrdaterminatiop mqsul a2, geke-up signaling
ol 904 B SRSA  BR S ANSL 350 3P

transitisgitlg modoted B2e a FRfing/eyrdbtomizatioe nfodelerB3dea bisetstetioBSdentification

not her exanple, .in enbodi nents, a_redu power
modul iy 5Foepier Bential GRRsHls 1ify ¢ FRRT b OV BALIE “SEagighuser VO
modul$339N transnit standby node, and the |evel of the

recei ved pilot signals may be conpared to the | ével of
the received beacon signals in performng the

iat i nbodi. t t I [ . .
AL " R R B R Sy RO R a s Bfmagon 3201m
mem&F320 8 adtbDiin UM SAPEUSeraion M ehedBS hidhtedns@ittddHe teReived
326 includes one of nore of a relative power |evel

synchgesiggtionrsianialsrbeifgryaliaaly e g beason and onpdotysignslsyisqurently operating

in, e. gzt?ans&rﬂtet %bg%go%e%?ta?ﬂ\% Hadd, qﬂF '&%ﬂ{)ﬁ 1 %%n{%re%a‘oﬁﬁﬁént , areduced
Bl ved Synehroni zation signal s Lo evaluate at east

rate off pRotabnesy gedtingrindiadteothasihg B3l is post@tsnliesaiddbyanstieaaticddetected rate of

.of at |east so synchrani zati on si gnal s. | ati ve
recel\ﬁém@m loBecrs 186 B FOASIE 08 4 EIEEnG S et i BS. vAamother
exam?f%! ﬁ’fs'oié% RV mRY & rel W?Sﬁelalltevéﬁ)g%gof é‘i%llwfl grtﬂﬁéat&fthat the base

ecei ved synchroni’zation Signal s, tone
statios igindtagsaiidtandby twds, apddhslevatind thereeeisehpijsisignatsdudyebe compared

29 di.sti ngui shes bhet.ween. recei ved hr ani,zat i.on
to thedpyeh aF PPty R R eSO RO FEGOB PSP A SRR TR Some
embo@REINAS b ABtecte@levX SHIR!iR redelVed ITB: t8AGAHLYBOInTicatin€ oP@BAe station
station uses a different rate of ?I|Ot tone signals

modefchpngen 3% made determinaieibinofia 826 insludes preohpare ofa melagise power
i.on. i . i d .

vt S BIIPRLAN: 337 B0 L EUONE 7008 e gtrminin

modul EXERetasssiptdivdd dyntieroniahitonidigrals'ta ovallateak 1dasisane of

station operation. In sone enbofinents, a precise .

synchiergaiion figmel BIWei levals anstretatepiat fegstiomeapelgphggiontignals. Relative
i i.gnal ' I

poeL B5E1 A0S, 17 AR 1LY BB Ky ocD st v

types 9f rechived s pehianzatiogsignalsge. i, pihotdowe signals and beacon signals. The rate

etc.

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



of the different nodes of base station operation.
Rel ati ve power | evel determ nation nodul e 327 and/or
woabw/analysi s nodul e 329 uses as i nput recei vedT/US2006/035931

.. wSynchroni.zatign.signal infosmati on 341 _and generate as )
ieceigdmgt (9pF GHe TG BgRRH F FRETLP R FOTRE FrRpfBRents, a precise
measxgéglem[ 110R8S8e %?Qﬁﬁ%?b&%éé&éﬂ%@ﬁ%@ tp%’b@ssed by rate
etermres the node of the base station operation

analytiaseduterd20tsech e tattiewbletowssoclatyelevelf ofsyn¢heeizationsignaling with one
of thegiiﬁ{srgrgg{%g%g}ag%egsr%%}fo%tsén%gquoég ?\%L??iiv% ﬁgéfgrglﬁfyi%‘i%eff%l]};l?na%gn module 327
and/oE XA M RBysiHnBGES 380 uS, NS MR kekaive® Byrchftddatibh kiphBihfdation 341

347 output fromthe relative power | evel determnation
and gensuetE @s 9ppPuLpratessed Hachgnizatiomsigedl infapaation 3379 i s used

by base station node decision nodule 331 in

conjunction with BS node detection information 372 to

[dot4Y NiBike sthtorbmsde décidibomodule B3 eetermiide tlefmode of the base station

gperation._ [006 In sonme ot her enbodi nents, the base

) 5] :
operafpmbpssA Ofdlreredbtve PRIVERICY Bl P Fbleastd We s fererte Rrhiraizetipn signals
and/oPBRGa@fof %PEE%%E]Q ﬁ{;}é%?gg‘?&?orﬁzdtﬁ) &lenaf ﬁﬁ‘%ﬁl\ﬁqﬂﬁ processed

st gnaling and/or the om ssion o he or nore of
synchearizaion signebmfatnatipg 347 sutpEofromibeyeldive ipowsplewelsdetdrmination

i rents, the base statjon node determnatio .
modfii U § el RHRBIN HIL® S B B GisoSdPn Gppue decision module
331 iPB&jakdtieR vRASES nRile BRI ERENERLIBA 3T REKddiE1aTi8OThe Bhse station's

assignment signals corresponding to uplink traffic
currewf fopergttent s. [ 0066] Wake-up signaling nodul e 327
controls the generation and transm ssion of wakeup
signals to a BS 200, e.g., a BS 200 detected by
BO6SY NMlnadme bihepebeditidhis] the basd dationtrhedesdBtérnBtiandayodule 326
npde of operation, when WI' 300 wi_ shes to wake-up the o
deterigine thermaeqeoif operagion bagsd asg levd of dpVRlihesealne agfer thepmission of
I Buof e Gealnty AGLd AL AtESy ELAIS! 8 8hms Qudd de'?:‘S]eM the b
Oneonaﬁ)gen S%ﬁyﬁ%({rgP%%c cﬂaﬁ%@ data. etc. L0064 o pase
statioAonels sletngimatiomoabdhle 3282Btecmittes tesnodreofmpe statiornopeaattbn based on
transm ssiqn of. access signals to a BS 200, e.qg.
the DUARG! ek QB AF RO D S pur apeiipg ot bt channel
segm@ftgdet erm ned tones in the uplink timng and frequency
structure, the access signals not requiring precise
ti mng synchronization and being used for initiating a

i.strat,on r.eqyest w.th base ation.,. Hindoff . .
[oBB6S ! TR GBSl s 1 SRE TR bRt i ehomission of walke-
up sighelsttaa MBI, e. 5\/\75 BXO000 aetbeted by détBeniaaidd @bdwlt 32660 be in a transmit
generation and transm ssi on_of handoff request signals

standppmgdaf opsraioa, wheh Y T PR MEGenuvitkesapthe basn stefiagy, P, to register
. . e o : .
it 0SBkl Q814 OREC LS B0 AR Oy cnd wpline o
chanuiel dais,ict¢.ons fromM sl eep state to W active state, and
Wl active state toW sleep state. In sone enbodi nents,
the WI active state is further qualified as

[0067] Access signal module 328 controls the generation and transmission 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



i ncluding an active-hold and an active on state.
Request for state transitions may include state change
woeorass44si gnal s and requests for air |Ii nk upI PAk/US2006/035931

. Lesoll . Whi.ch .may be congﬁdered in
332c {‘ﬁﬁi?@qafﬁgmaﬂ ipp pperafigfiged F“‘é&‘ﬁ%tétf"f tﬁ’i‘s’%ﬂ%Wthh are
commRARALATE MSS3 ooV\E gs t3h&tibAARGh WP RReR Et%tet tB aw*r %@n@/st&t@ €and WT

BS and used he BS I n determ ninhg
activetstaie W’lbrﬂsep S{ta%aj somanlnlgimnmmtbw%mtm stab@lul fortB&3qualified as

erfor hron| n an enc
1nclud§%%rh?c Wezhgﬁ %tﬁi ad%aé:?g? P‘&ﬁ e&uest gfri%%? gr %{?{8 rp?}yemclude state
changWé(EiéEﬂ sigitald dndredies  ifo fiflk aplinkvesdulices Y5 EH @BV Batbdered, in
other WI' transm ssions in accordance with an
some gimppdiraentsafhigy s’faiﬁd:hﬂn@qe@wﬁésf Igspnetemrbedivesnty Wrbstateiransitions are
trackegyb\%ﬁcp E%ﬂﬁqlge L 18 B Je?é?ﬁ‘lﬁﬁ Sl}néfestpangittlofﬁ
0 I nk signal i'ng synchroni za n Si gnal's
enbodi nents, the WI obt ai ns a coarse | evel of

|zat|o based on cejved beacon and/ pi | ot
@?‘Efﬁ AR Zianggo e Berfyms .@Hggéwaﬁ%wwatwn and
frequéi‘a%? §§1§:h§érﬁ£h’% 08 opbialONE etgf_ll%yﬁlﬁﬁéin&ﬁ% e Wg I?ltphﬁy ﬁlansgﬁllssmns to

synchroni zation I M ng/ synchroni zati on
amVCS@ mexegion avithi gher| W etanshissipns hr aomlanéeomith en gplink iming and

e A 4 B St i

signal GpEYHEr6Alz8Eon s, LIRQoRRthbDH R dn®) tRSWITTLRANRE LbatSe level of
node of operation. Base station i dentification nodul e

synchrpyigatige Resericageqaiecdaeonsang{ar pilot siamalernd ¢ommutigates BS wake-up
signal$ YRG! AALEMUON AR RS o RERROD T Sin Rt

T1m1ng;fsym¢11rmh&tmmtm&iiﬂ®3$3iﬁe&1ﬁem b high 1besd ef syrthidilizatis8,0d. 2 to within a
.and/or carrier fre u r;l% Recei,ver contraol mpdul e 336
eyl Hreton 6o waog peating dacludipg Hehalk treffic chpnmebpignals,
commUBRH:8 \x;-’tﬁl% tHé’BésE @{aﬁoﬁ fﬁﬁ%@a‘:ﬁ% modé p&%?a@fo'no %Qﬁion
user |/ O nodul controls user 17 evi ces 30
identi{Sention modulhsﬁ Wdcmttﬁas dlhe lmsd stla‘een trasnupergathesynchronization signals,

e, SGEMRNGH R B S5 PHR SR RGBSR pin o

attach@Ref a%b&ndtt@d G/2th] aLiA64 ét@tﬁbﬁ“séd%oﬁ“@ﬂf(ﬁo%ﬁéﬁf@[hbﬁ@j "K&lé ver control
327 at certain tines 6069] Dat a/ i nformati on

modulie 3 f gerisolprcsives 302 wtmrs mxs@ﬁtmfcgnmhmqﬂw@w controls
[ [ [ wake-
wansn 365205 LBl AT a0 AL ISR AR. Some ot
WT c@vid] neidates nedyapgaitsingoajuntidrotorpetfoah a3féeifit 6&hied For example,
nchroni zati on signal information 341, processed

the tfaggfﬂlé‘ﬁr el fmasHlesi 3G By QRAFEF Hneanctian ikywakerp signaling module
327 at@akAniypiQr mati on 350. WI data/information 336 includes

user data 352, devicel/session/resource information

354, WI identification informati on 356, WI user state

(koD nBb-GRtRRg o pE e et hayine ok Sormotion 336, access
signal &fdrmation 1380F 4L stdfi6h Waﬂé‘h@ snalinfdHlaHee §4O %aﬂdqg‘f 6@h4 information

correspondi ng to voi ce, video, text, fil
342, state change signal information 344 received synchromzatlon signal information 341,

n sone

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.



conmuni cated to peers of WI 300 or received from peers
of WI 300. Device/session/resource information 353
wonel7wdsg7i dentification information of a peer PCT/IW006/035931
routin

,,,,, N cation sesson wi th WI 300,
ﬁ%ﬁ? O n&f%aa fa ég% n&ﬁqdeﬁaiqrﬁo aresBRnding Brvpige; Biieo, toxt, files to be
mn%ﬂ&a?eﬁgg RELRQs WIT E‘go 3PRceifedfrom! ﬂ%&% (8T a00] BfeDicki¥dsid/resource

[iTnk and u traffic channel segnents assignhe
informhaioni3 S300¢ uddsi lﬂeltiﬂcathm isfeniatign obapesrtoé FV'B300 $n 2 nommunication

. act.i.v ation i tificati
sessicfrft Sk poih uir iRk RatY: Al at AR ekobEE i madon gpppsponding t
WT 300,81 ind 808 (ijdénﬁf}W[g 3&PnlinkCdnddiphiélk traffib chaAnd)38&ments assigned to
station assigned registered user identifier, a base

WT 380 .avhidmitsrreseptls ¢onracteddBYisdn agtivernodg @rqpe);a@gnn §VT identification
{
ntond A Fh BB Ol BHHP BRI W ppipeucing e

base sitaftfotnraﬂﬁgﬁme'gd&méd fis¢t figntifhe] zh'&etsetst‘wmid\ﬁsshglea aslieepser identifier,
te _or, an active ?%ate ser state information

pagings ntifigr igirmabn i srp idendidier mdpiRpdion; NY'bpagtistaiminformation
358 11{0%{&13 ol R 1E1é’ﬂtﬁ91}_g%g'fehl%f He TV o | %1%615 Qta@rbr%ﬁtahff@e . WT user

state or an active- t-e. Base st
state inthermtatibn 858, iin romea fmbodinicots, ﬂ@c@mchxdlemdﬁmmambn rfamldr a)dentlfylng

i dentifying the base station bei
whethet faoirr iy P A8 BPude Bt b R SRR Bielsfiigr Mtiggation
inforrhARMIIC0MhEIEdS iBROrib@én 1dBRifYh lgdﬁ@b&s@%ta‘h@n 'b@ﬁxg%tsé‘d adht W T's current
and use as a point of network attachnment. For exanple,

pomt phr@wetkaatiaghmpm andfag nmﬁaﬂnaiwnswtxfmag B RS thet the W Tidesires to register
pal
wit GRS KPS RERSE S AP, P LSRN kbRl ) B 20

may b'ed}éﬁt/éd ﬁbMebéiﬁedM@orD&gﬁ&D@ﬁrﬁW@r&@cd‘iﬁd PR eighhlal Bagsstation mode
for identified base statjons. For exanple, at

mforr%éﬁgpngﬁWéwlPﬁwnfoana%bldgmbfﬂngﬁhw% af pReraiionghpise stations, c.g.
for idSitTed %sé@ﬂa n@f FOP&L Cﬂl@ Rt %Ven ﬁm%l fﬁr&e 'l?ﬁ‘an (ﬁ{ be m transm1t

operation having re ng output sig ower out
standipomede afmpepatmahucgn g sleep muodnbé Dpcﬁramlea,vm‘g retihéinpasiput s1gnals lower

tation.ma n an active of operatiopon, e.g.,
outpuf s SEA TRy ST s IS R 8 6 PaFe SO B D6 LpBLftiivAghode of
opera‘l%ﬂ oK r8pdscheinBlal tal-ub'pbifationd Bﬁﬂl@%hd §ﬁ1§13'b?411'1§19p11r{1<0a91&jdl)w1111nk
Access signal rnformation 338, includi'ng acctess signal
trafficsihanne sigaelings such as, e.g., signal characteristics
i ncl udi ng power |evel information, nodul ation signal
val ue informati on and extension portion information,

[0871]s e A cbyss sh@abidéaanition 938 lindfadlHg 8ccd32Ssiftul gpaefi@tiéns such as,
access signal s used for regl steri ng W 300 wth a base

°.g., signgk shgrpctemstighieelugi egogicalevehnBrmatips Analdation; sigal wlkg
1nforr1il:%%a6ﬁ 1B ex{e888h géﬂl%ﬁ'nfl 8ﬁﬁ£ﬂ AR LI%E’? zﬁfe ac@? }%@I %ﬁ@dlle 328 to

racteristics iIncluding power
generate dcdeart sigmalsugpdabr reglsteeing W B0 MWitha bxarsd s’aﬂbmnB'So;mke-up signal

. | o .mation, is uysed t he nodul e 328
infornfago é’%@r’ SR aliug rign dsecciliuions sk SR 75 503 Baateristics
1nclu(§1{g9§dv9é?' 14441 ﬁffofﬁaﬂoﬁ ﬁoaﬁlﬁﬁ&f&%na?f LaRe @Hfoﬂﬂ&ﬁ)noafnd extension portion
operation. Hand-off signal rmation
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 information pertaining

to WT 300 state changes, e.g., information for state change request messages and information



342, includes information used to generate handoff
signals and information extracted fromreceived
woamd/of47si gnal s. State change signal i nfor maPCows3md/035931

4. neludes. orna ion _pertaizming to W state
iR B 453 AR hreR O MDA BEa 8 oHANEenS BT en active use
identifBSsages and i nformationi hai cat ngl hat the BS has

aut hori zed aWwr state change, e.g., allocating the W

an active user identifier, [0072] Recei ved

hr |zat |nfor .3 i.ncl ydes . .
P2 RReh2d Shotiodillion Rl Tabroiches LG HECErqus beacon signal
1nfonﬂzitidﬁt343 12810 M cei Vel iloRsip nﬁ’éﬁmﬁﬁihr% ReAdiFHRAAING tb 86R1IW8downlink
downl i nk synchroni zation signals received by receiver
swch%zzatﬂé@@naléae@y\wémdﬁcezmr|38a Riegmivad synd@fpmml@hmgma; information
343 id d&‘se&fﬁﬁ thdl Fil:dotﬂg ?féolaﬁxf)e eﬁ %ﬁe@eﬁéé&%{rﬁ} ﬁe n.m é&gﬁ I.2117.7 andgor the rate
analysmdmldelei%ZQ PRyceswed sgathsorizdiion Bl gaal infurntatignak7 1ncludes power level

nformati on 347. i nc|l udes power |evel information
mfor%@nr 2? aﬁfftB ingEmatienzs1 . %mcs&%éwachméqﬁwaﬁﬂ% méqnnatwn 347

t

nco R 08 A 0, ST 902 oL BIEH By e t

analysi©imoduale 29 mathigh iisused dsiinpuBRP hewhbcitation mededessiommotiule 331.

powel by SRR e AR L e B R BB it rcoives

beacoR @idRA1, h Q¥RIMASE P6ivet R¥elsidRift LRIty ?&eﬁéaffoﬂst ©hé &%has &nd a
determ ned power |evel associated with received pil ot

relatl\tedmveé rajiediesyeearthie Bwe Bipas pf/@c?;mdeﬂgmaés i Rath énfperpation i1 includes,

e.g., a. rﬁ%’)&ﬂsfatg of a?&%’né’e%qgﬁé HL %lrsa {4 Olp'e gIn 8@%1 gsaa %3?}8““6‘1 rate of

pilots wn@sugiatsl is,.e. g narsﬂaﬁtlimmﬁﬂmm of pil@ toled Sl @anmahicated
ilots tone signals.is , an identified nunber of

simulfgpecapsiiip aBe ST SymbshiSEssicadias FRiFTvaln Sopdhey examplger a
deterngr:lma%é’ quﬁ ot b RNSHaRSE Cén% L4 PRiolo? ta?Tré’t@Jum‘téP 8k BED transmlssmn time

exanpl e a determned Tate of ot tone signhals TIs,
intervels gnc,ludang atﬂcptdomff signals tost semndmnnbza% oOPBIAN tansmission dime intervals

.t [ s i.ncl.udin tone signals to a
dumngs‘é’g%h Sl 3?“%?1% ‘%‘E%Q ésn on time intervals
during which no pilots tone signals are transmtted.
b0073] Recei ved beacon signal information 343 in
[BOMi nBesadreddeaporpyisesd sefermalioni48 dn combination Wgthaslrocessed

B SO 2oL HEER O, R0 Oy e o
recelvad)b&rcoh eig@hls0d.c.t pewerdewil e theSe@ivald, sigral) Q@ne’é%Swéia@édeﬂlth the

]tgh the recei ved beacon, tine within a timn
receiveq PEOTEm G VBN AUBIMEATRIENESSoGEes Vi e HosH o4 bgaran signal, base

statlorp @%o%ﬁydr ngb e? 85b Qe WHiPhe Gl el heADRO e@{ﬁﬁ d wlét%%lal

he recel ved beacon. Recel ved pilot sigha
1nfor1r8%¢5n 3AS cocdmbiasticnwith piocpssed egshebnisatioh signalzafdrmation 347 includes
. si.gnal  i.nformation, 347 i.ncl udes or mat j on pert ai hi ng
inforn{a IR AEEnG 40 FULEH 1A LT BGobP S Bilnas Pow cglevalof the

receivBOPRSts, I 86 reivied DiloEGEAMBE iR ALS nu&ﬁ&eof‘ifllofselfe? 'OP@M symbol

pi | ot S|gnaI|ng i ncludrng nunber of pilots per
transmissigyotime interval and/or fraction of OFDM symbol transmission time 1ntervals
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.



transm ssion tine interval and/or fraction of OFDM

synbol transm ssion tinme intervals including pilots,
woeb@iissa7 power of received pilots with respecPCTmws2006/035931

recei ved beacons, and/or_ bage station |dent|f|cat|on

TR meystem dﬂ@émfpélaamqrb%ﬁopmd@flgs a plugplity of $eisef besastriden

f
st MR S Ay U5
actived@sie iffoainbiioh 368 camsabit standtBSnddd infammation 870,364 mB&e Bétection
e rz;mwﬁh@égm%@é AR B En 35 8
statmﬂ{%ﬂt'i qkffgg%uog@gg mode detection information 372
upln / ownlin

timng and frequency structure
informati on 374, and base station identification

' i 007 k/ d
b0 o el REip etk B a3 SR ity 338 includes, e,

upllm%é}@reaaeﬁdyeﬁpmﬂ@aﬂ@%m{ irfoinhation! eilRkbeckopping sequence
information, uplink tone hopping sequence information

lnfonmpnnwlg@m@ntmﬁoanmm awnlropArTiendTeaaentye downlink tone block

1nforrr%a61§8 u(ﬁogé%%nrl]{g&i{%d@@ﬁg %ﬁﬁa’?rﬁ gﬁ‘%ﬁnﬁﬂfo%&gw g%g@\%un'sﬁﬁsmn time

1ntervilr1ﬁfd)$lliifa66ﬂ (gfbdphﬂmnfdirtrﬁﬁmbf ORDM ssrhbal irangn3siph ftigne intervals into
formati on anbm transm ssion tine.interv
I]él() u

half.shofy GolaPReGE é)ea%q Tiplarss Pl Sictiye magh diigprgation BeSnctudes

1nforrﬁgt1§)f1? ot tSts@%mé%% sMRARPHR RERINTBE L 1’.%)6‘%6 'aE‘t?\l'éJrggeT’e e.g.,
mat i o aln’'ng to segnents, signals, and

trafficfohmarel sepmangd zmdmgnaiso dedleatai:comml pivieel @ggl.entstanéfsmds Transmit

standbgrhan el fsegrrengszoglirgf @?8& tlogﬁghéﬁné cont.rgl rﬂ%‘%ls and

functibk¥f 1RIVR 10 ﬂlegt?teshlﬁc‘sltda'ﬂB? mlodE04, FBEibRdls RAbERded 'vﬂﬂ1 Bele station wake-
segnents, signals, and Tunctions relevant to the

up signalangsandiwakeandiperatiote, Basegtationimgrie detest gl inifermeationi37R includes
{
o35 S84 B 5 BB BB BB PR B0 cons o

pilots thd@eriEhe e BSRCddbyf frssiont &S mode dstectionriaforoatiomsld @cludes,
326 to evaluate recejved beacons and/or pilots taq

¢.g., e PO e/ oBROVBHIS Vel intopaptan FRociged Hlieagh mod PERS station
operatidH @ﬁféﬁtnﬁ 3117 Led ‘ton&‘lls $5h Hetween thliBfekdht gfoq% gplghse station

and/ or r T'evel 1 nformation associ ate each
operatnmd @mfexaﬁpbt mffororatiop 872 magmnokindecthe neety obpiletseghatsan each mode

t h between .t he, different
andlohg 1 GV SR b SERHA . TG RE By B Y ggeh mode.
Base idBeiftd8oh Hﬁoﬂiﬁ’éti%n@ﬁ6 phdi®tes %thﬁﬁétﬁ)rﬂ WhisReNowdehe BRI fiodule 334 to

the relative power level of pilot signals with respect
deternipe Hea® nors¢sgprding toreecived sipends, eBagesel dEPracen toaes eprurring at

el CRTREAR S0 R WYL 8 e

associhRE &ViHERS B h@iidkstifyhedBS 1 &onehmoig Hphedity bOb&® stations in the system.
occurring at predefined frequenm es.and/ or tines
Identlﬁmtwmﬁn@h@d@éwﬂenhﬁcqtmﬁhOﬁ gelhrrgcter anbnreiie dreguengyaised.
associated with BSI and identifying BS 1 from anong a
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.

tone index number (0, 1, 2, ... 15) in the tone block utilized for downlink signaling by the base



Identification may include identification of cell,
sector and/or carrier frequency used. [0076] Figure 4
WOSO(H/OdSéHWi ng 400 of an exenplary time frequenegTgisem6/035931
ownlink air 12nk resoyrces available to

Il
stanol, " Houzonlpiz %)4 RSP DR dVithoact MR dERTER TGS ANe QEDM symbol

transnRiE§16€ inel 1B PRsh s%h‘ﬂl d Qﬂe%‘%ﬂe‘%ﬁi e re%érfﬁ answ transmission unit, an
synchroni zation si gnal s ransm t y the base

OFDMttend-gymipnd; q@gresm@@lgte soataegonihi deration 0d vha GFDM sjrabol

transn?lggrrgﬂ am(edg%iva\l/eAt cc):cﬁllataXI %ﬂﬁoﬁﬁ%ﬁ B %gnevﬁlg%ﬁor%ﬁggquz%to each
OFDNIaonedgptibdl oK tg gmaLeg@dbmétlmcebmsﬁfanlsﬁaumgbfa 200 t@are, as
axis 404 represents tinme, with each unit representing

shownypdeggndalepens G081 5igvitien tafi aeagemione EBRhA PoWERISHolFtwickupies the
. Lans
tone szfﬂilﬁﬁf eLénéé&@%?/F g gh gndégﬂréfecﬁﬁr{%gt}(%leg%%%hgd& r%ﬁisgqgg}e as shown in
legend elemtehied I, sighiftes tlok a pilet tOROMesal b pdwerlave mpsﬁd:up‘\estthﬂﬁ)ne symbol.
interval. A nodul ati on synbol may be conveyed
correspondi ng to each OFDM t one-synbol of the grid.
bepaNd FiRee 5 idi gal W%%Sd%%f b bmpDaFHiRg FRuéhdy”
[ @'g)gr e, @ge shown in egendal el e %?94108 }lgnwlg,f%ﬁgl re;[)rﬁsentmg
downlinkyein ek rqsomemxgldalble £ a passstationyietpl Beried inpicesrdatve with the

preser}tt %ﬂsgengiﬁn da%d 1n&‘1$aqleorﬁg P? 6 g%}éfﬁ%hrgg%g@ctﬁgaﬁ%q?%t ?I\g/er %li!ﬁfby the base
statiorehgin@ tHosd dddowrseORhilld Gferdtindtin thetedr@nitt s@(ﬁﬁbf 'IISH(‘l@' fodbn exemplary
embocgomer | evel Pp occupies the tone-synbol 0077 Fi gure

megt ol by base Agtispagbe e S@%@rﬁ?ﬁ%ﬂ?ﬁqf} qumtqm@wwhg dfps@nptlon of
t
Faud SETSYSRP IS bl SSIOMAER AP NS verin

axis 52 epessenis rtmmhd@;rmurﬁhﬁd (0,ridRc.at 13)ris tiof tohé Blook) utilized for downlink
t he base

oni za nals tra tted b . . .
Slgﬂalg‘ayé’gv%ﬁ Sf‘?él%ﬁogm%%]o%m%@{n SRRt ety Peeatvith gaghunitygpresenting
one OFDANSYHhbolHARARY OHRRE infePfal AR XS Al

© The %gisleo stati onlorray 13 et ae sgrre bassgfuéﬁegtl onérmalrétpreselfltsalbaSlc
transmigiorewyt mquFng/Idonﬁwm,caqrmp@dlr@‘to feing tore fdr thewluratiow of one

i.n |nth sm,t ,stan nod ath t han the
OFDMEFHBY sl BT AR S aRBTRT Roda Bl Gireoide
corresmﬂ'dih@g to(ddch OFDM tone-synibo) of thelghid. %@@ncpimhdiéﬁﬂeh th?a?ﬁlll shading of

for downlink signaling by the base station. Horizontal
a grid ggyaze, 39 shevap inclegendelement 508y signiBescthat mbaace fome sigmel arﬁ@ower level

L trr30s S I aC
Pe °°"9‘g§e8?g [ né%éﬁg%l' 'Ltf@r ep r@sdé%tnlgha ag}%ﬁ rzg)r%arln%glg eﬁi%ag of a grid
squareums shomnn@kiﬂtems ym; ignifes i apalodiong sighaldPotvenRvel Ppg

t he duratiop of on OEEM ynbol transm ssion tine

OCCUPHGM}&':Q%?-S bototiersdevn BIs Gralprkey emhodinsgt, by reducing the

(el 6EORAGiIBY 1%6%@@%%9@
power Legend 50%‘1' nsdllglgaat es that full %’%P%éa%ftr&rﬁ&&@n%ower of the
base sf@tqq:arsefedlasdsm wertransmitetedoly MOéﬁBﬁbpeﬁsﬁIﬁ)n witlyrishea go theaitctive mode
of o e% eacon tone signal at power |evel PB occupies the

Peohe- synbol . Legend 506 al so indicates that horizontal
line shading of a grid square, as shown in | egend
el ement 510, signifies that a pilot tone signal at
r Figuest 0 spriraviEaple of emexemaplerysimb frquante gad RRResenting

downh’%k%nJ 1Fhid {3 Sr G5 R TRA B 1SRRG Etgﬁgﬁ 1mltgyemen%j c;1In re‘tgcordance 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

exemplary embodiment. The base station may be the same base station corresponding to the



power | evel of each pilot signal conmunicated the
overall average transm ssion power of the base station
Wt)sommdmed in the transmt standby node of opecmsmwoss%l
: t he active dode of o at on.
descnph@]& PLE’@BKS gﬁlgp%%olq@'ag%%m&pe ﬁnsg@(lgﬁt%l yyrlnf) q@her tha]n the active
model NRAURADEYis 802 %ﬁ&@ﬁ@%ﬁ@lh&&rﬁ%ﬂ&(@ﬁ air 15)rﬂ§ the toge block utilized

resources available to a base station, |rrp enent e
for dcauﬁmk dmeleng:\by thetblase giatione rHonznm@h axie §04 mpdesemsutmm, mﬂmach unit

chroni.zati on Si. t.h
reprog3nting B OrRAFSh R ARk BN R B e PR sl st By eria
repredeh albasidSrinbmiskiandiai, 4POEDM tbhe@?ﬁbbl@ bo@é’s@ﬁﬁcﬂlﬁg Yo one tone for the

enbodi ment . The base station na%¥$e t he same base

duratigh 4 PR OFDM éﬂﬁbﬁdﬁﬂgmtséloﬂﬁl@tfé aht AoRoGHatmmgymebolmay be
by
com§H sSORSE L A 14 158 b BB AP R Rhcs

shadingoftn gmﬂsquarﬂ,l asbsi'fovx(rﬂm légenﬂ element 608% kignifidshkattadreacdal tofaksignal at
utilized far downlink s aI| t he, base_ station

powet 57 rcaPIEs S LR cLesrnd B06 JSO MHfiEHIc iR i line shading of

a gndrsﬁﬁéfr@ Sa%%hb@ﬁ 1191'&%61@ My e s1§151ﬁ@§fﬂa§§gﬂ6‘t thhd&enal at power level Pp.
interval. Each Small square in the gri repres%%ts A

In Figyzest,@ Stsnegessive SFEM umnbol tms:@“ssmlnttmm@msqmﬁs hre shown In Figure 4,

o one tone for t d on of

thrce §FHE SRR BoL 8o B iEns Riebalf imtibisndibaionots fatt and no

pilot sﬁ@alsb @/hile MwetBek TSOOFBNP &0l @ahsmiBA6A tilePMehRmeeash Heflde 4 pilot
of the grid. Legend 606 indicates that full shading of

tone signgls; dn sefynstésonas Figwsad thethreafssaoresisns QI3 ymbol fransmission
e
ime AL LB bR ERSR L NE RN AL OVER YR P
seventOE]]’M\:S@mbbb’ahndlnls'@orshmd intervals igcladd édpﬂ@‘{u;ﬁrﬁls ¢ash,sttdlerthe other 18
i n end el epent 610, signifjes that |Iot t one
OFDN;s &HE& TANSPRARRISN tag g}te%‘s incldeizgi @ﬁﬁ Slgzia ss i thasgseqnplary
embo@ﬁQM %W&R{mﬁgf 80841 §§bl‘ﬁﬁ signfBnd, %@6%?&1%\%%@%&9%1%%{1 power of
Figure 4, three of the OFDM syfhbol transm ssion
the baISfmt@QOllS sedused irdide drasthie af@odbyt woée eff qptaitloarvdtmmspﬁct tthe active
moded %@§H§ while the other 25 OFDM synbol transm ssion
f ?HF%rvals each include 4 pilot tone signals. In
conparison in Figure 6, the three beacon signal OFDM
énbol transm ssion tinme intervals remai n unchanged,;
[RBTMv eFiguradis digwing Yiotiangxpaplapetime fequensy. gridrrepresenting

downl'fﬂl?éeig f\; ges?%\égy%/gi%. %’ QFQ §|Sga?11§f}’slﬁlé)z%ﬁgﬁ% vé‘l iny acc?rﬁiance with the

presermhﬂmhtldrﬁ a0 DMisativheo bf ﬁm&rgm&&bmﬁaﬁdmgﬁdm @iﬂéﬁhﬁed by the base
%ﬁ’é?z]ero pilot_signals. In this exenB

Statw%ﬂ%%t EesoGes Wailfoniatingdn theteangmitstangby §}Qj]ﬁaf°|'f pigll another

exemplRS RMRUfhdnt a"fﬁé BQ&% s?a{tl%ﬁ%ﬁty?o? the sﬁﬁg‘ﬁe{segg atibl1 o dﬁ@%?ndlng to the

station is reduced int nsmt stan
descnpi,ym eft Figurevd, bht ncms pmratntgunttllmtrmstmt/ﬂandbgfenm:fe rather than the active

ration re 7/ 1s a draw 700.0f a
mode.o YEHEpLYS iARPR 8&% g5 .nam%sb{ﬂ Lehti ,nlg%b%}«;mt?ﬁlﬁ@lock utilized
for dothnlk kigKalf. 3 B§seas‘t/a'%io|na M&zbﬂaﬁa}@@?@ R AlsbfS time, with each unit

| emented i'n accordance with
representmg one OFDM symbol transmission time 1nterva1 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

shading of a grid square, as shown in legend element 708, signifies that a beacon tone signal at



present invention, and indications of timng
synchroni zation signals transmtted by the base
weai7ioam4asi ng t hose resources while oper at i ngPCI/USh®6/035931
t.an node, for 25til| r exenpl ar
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a gnd%ﬂl"i‘atré OR sh&Wh ﬁ?fé%&ﬂi cﬂ&n&ﬂ 710sigBHed ﬁh@f d ﬁl‘lbt%né: él@&&i ﬁhﬁ“ower level Pp,
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In Fighiteady Zﬁrseccaesmw@Fm eymbalrttansmissianitisnerideryadparesbows. In Figure 4,

thres OfF LT KB Fsiiicicd v it oty Yok BEe o APnecpidaf and no

pilot sifealsz Gmila Itheﬂ?th& 26BFDRPSYRSAIN tréndrhifSon WinlehnteAals dabh Include 4 pilot
representi ng one OFDM synbol transm ssion_tine

tone sjgglsr Jarompiisen dndigures Guibe Greapeapen sggmaé OfEPVsymbpktransmission
tmo iSRAE LEARRTL AR, Mitcves A pT RS TR fedued dpipre 7,25
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the achecmoide of epresatiocmne- synbol . Legend 706 al so |nd|cates
that vertical |ine shading of a grid square, as shown
in legend elenment 710, signifies that a pilot tone
[eogmal F%reppy\ﬁra dréwRlg 1300 of Bn EX&ahlgryAimeBegume P SHl Y@Jresentmg
OFDM s ol transmssion tinme intervals are shown.
downlmleajy hnlqreswrp@sea\f@flahlﬁ to oPpRstjienompleragised msacgwd@mqulth the

sl B S5 PO BRI 0l AR B

statiort uding thokerevairsesaslsite (bpwdtm@en éher:trdn@ﬁnttmﬂbﬁ ngrde) R)I sthlh another
ure 7, the three beacon signal

onpari son in
exemrﬁmb%%% TE@ i Siatioe it e rans BHaRIIN eﬂ%ﬁ@eadlng to the
descrip PPV e igu hlebﬁ’ﬂ A o@é n_%ﬂ?g ihise t@%nﬁ@ﬁ&cfb?qmqathbpt the active
lgure , transmssion tine I nterva
mode.j Tv(cttig:dbamml SOZ(mgemﬂtSJﬂone owlex singpbert (Oeia,cih .»1118) frhihs tone block utilized

for dogpgﬂgl & 1ngtr‘;§/ tgg asl‘ta[tloév i—fgllégrllt?if ﬁ?@@eﬁwg%%%%t \iyith each unit

represkitthddRROBHRL dyibol Hraf @G Seitime iftBSal. rEdbﬁ@hIall%h@ﬁ@ 'i’ﬁ/the grid

node of operation wth respect to the active node of
represefys p Hesie ﬁanqrm@m} Ui, Gor@FDN! toge- ayrdb@v\mgesn@@bng)fo qng tone for the
resen
duratlc?ﬁ(gf]@ a(éﬁ(r M rbé)ggrglgs\?rg g%ﬁalgfﬂng 11[1t%10v ga§ é}léétfugattlo% Sym of(may be

conveyeipdoereepireithg 10 eacic OFDAMN Cshevdylrtbol bEthB peige mlegd:nﬂivlﬂﬂ%llﬂcﬁcates that
and i Egi cati ons of t| m ng synchroni zati on signals
full shadigg ofperd davrye A shea & Seerd Jamei 1945 Hgdles baiupean tone

mgnal‘é?ﬁﬁerqg\%lﬁ loB&pid} thdRnk's 2@% In%@ﬂ%bfyZ esshRTOFDM symbol

anot her exenplary e ‘ment ase station
transmmgsyorbiame heeryalyardsioens tla figme é,dhreesqﬁ dimcﬁ)EQM gyl transmission
r e 4 ut .now.opera

f Fi qn.th
time iftpS Al iRord o hshodtiage Sgpelahd PR BHOPRES rls The Aer 25 OFDM
symbo‘i/%hélﬁlﬁélo@ﬁhfé iffeRAls QBK ARAeSt FiRR %ﬂe%&ﬁ‘?ﬁlsn qﬁiesl&l &@sonln Figure

in the tone block utilize

15, thestihgqﬁ‘dmaﬁgl sgnal %Di\é%mbplatrammlssmum@mt%rlvalaanaalm smahanged
howevef, Rh& Sl%ltsisgn% 115? ]?1asvi4etell11 eﬁl%'i:nat 'th 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.



representing one OFDM synbol transm ssion tine
interval. Each small square in the grid represents a
woasi7m3saansni ssi on unit, an OFDM t one- synbol , PCT/US2006/035931
: espondi.ng..t. e tone f2r the duratjon of one OF o
160 or Pisiedrhaad i havs hienimw@ﬁvg‘w. eXBleft B 1oabe<Bit %fﬁfla%fﬂomzatwn
sigqalﬁlg)bo%r GRAVYEMEGRIHORIR IODr et it AR pfbddMidv@Rfos yTRO!
of "t he fgrl d. Legend 1506 indicates that full shading
charaatéristicgof e siydmkapsourcestypas dfisyhdgenizativnsigmaling, 3o®unts of power
signifies that eacon. tone Si | at wer, |.evel . PB
reductfied g bE S oftalIEREDen AS 0 P oplingBBYR Ire GEF b oo, and
specifladhssofBebystehansm ssion time 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
hepal ' O i FSSi :
[? ‘I)% [ ?& %%%egipgggh [ nclmlﬁezes?é pi | ot i.et%glr)f(leg %ﬁ{ﬁ@%bﬁ% station
operatirnipnahé saiveinmode] ¢gr; en OFDN kembbl temnshéstmrtiae gralal@k-Epgroximately

synmbol transnjssiqn tine intervals renmai.n unchanged, .
100 i @ dopFink 9riPIRGAHETATRES hireCBEHORIPRFEn&bEAfon Flgnal occupies

one tohB st tRHRUBLeRtiVe OFDR LIRS trdA¥mIsSRIH Hintintdheal§, desecdfsignals occur
pilot signaling to zero, the overall average

once duriagsutiessinosiotpd A2 QFIDMisymbabisansmassiantitng interyals @dd #pilot tone

st s RR O RSB e OB BB B3B e e

duringl®b&rve sioe emnd Mot signile acotRhefon apexBene e N8BS, 6ffthe base station
synchroni zation signaling power and/or rate reduction .
transnyipsiQ PO earke S0P S qafémp?aés aYfteris ¢ dasq Baflompsrating in a transmit
s 1.4 be.. Al in :
send AL RFo Bt Benllc Lo SROLOSE Sandl XBER A e oD
symbad mehhrnission tindesintefval swkere cid uhd acive mendeythese wWep endingly pilot tone

symbol B pbt b5 KembRe B PRI i Poeatgion oberation
corres?&ﬁﬁmﬂ ioﬁ@bﬂ@ﬂ%néé&%ﬁa@ R kh 8f PASEFPMEIAR0I ARAERIskHAE tinkk intervals

he active node, e.g., an OFDM synbol” transm ssi on
in a begicome sloht erspate sush exsprday reatbeldimant beiconsigneling & unaltered between

down] i nk. t one bl ock conpri.ses 3.contigugus.tones, a._ .
the i O bt i G AL BTy BRSPS B b wefsmiced ate
muchg'_g@M?cWﬂa%le A SIPi®S kighall it econthefii¢@bd mubE 869 frequency and the
signal s occur onc[efi dur%g a beacon sl ot of 912 C]q:DMy

energy isrAsaFenttaad<m asios few fencsthuy mitingthe inderferprpe dagigge. However,
. ; i i . of
pors 0 TR PGB Gy LD 851 2R o b

statiorstraismitpelvértvehife ih die ®itige aleleaheretbrt, educimpmr loitimgtpiloysignaling in

18% of the base station transnj ssi.on power. In, so e
the tragsray stapd maes cay moge Bgashicial é@tpré?re%swﬁéwwas-rﬁi aldition, in
some SyRBHokiREARE TYo A8 StaBor BGRE trh MGt dSFnIRK Piffic signals while

signaling, e.g., one pilot tone signal for every "ei ght '
operat@REDN thy trinmimit stanrdbyinssieod operation theehnhdditidretly decrgagihgbase station

active de, 1 her re previously pilot tone synbols
transnllfg%‘g?‘ﬁ%T’Bé%t?rtlﬁpgeelgﬁﬁpl ary transmit standby node of

base station operation corresponds to one pilot tone

signal for each of 112 OFDM synbal transmission tinme
[0983dr v H1 another type of wireless communication system, e.g., a CDMA system,

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.



in a beacon slot. In sonme such exenpl ary enbodi nents,
beacon signaling is unaltered between the two nodes of
woasw/issari on operation. A though the beacon sPgmais2(0s/035931
c,a,% v.lransmtted at a 2tuch hi gher. power | evel ]
I@ﬁ@h HIWS$ %7 drgwing $Q0 iflgsteasingai .eg f sfafigy BS K 804, with
cellul{r 039&‘3%@ Yred rk%lltI@ QoENELIZK O% ﬂ@%&%%{@ﬁgﬁgy @ﬂ%le@g tefninals (WT
ew t ones, Tmting the interferenc am
A 806%8@07) poupid:cktod%%Kc&ﬂﬂmmwualeesjl1m$c(808n&0@),frcwqctawiy yBS K 804

may o P A P WA SRAPPIY A PAD SEEIL0 2 E a8 e O £ Hhey b in

accord @08 Giith GxBfplakyTW T QD Hf FiRhreSl. BRIAK 8Os durdeR@y i ANgdtivE mode of
st andby node can achi eve nore beneficial interference

base satignopeigtien; Wi 4886 19 ioran aptivesOnstatuehVd mnsaitivan el B8R is in an
ot transmt downlink traffic
actwebﬁg'lﬁ SFattea% c??%lr°§t| ng in the transmt standby node
of operatlon thereby addi tional |y decreasi ng base

station transmt power and interference |evels. [Q083]
0083 nofiaire P Jsredigiing Q0 Wusirabn g srempirpnbasy staipy, BS 1904, with

S
cellulé: ogverage st egmag(gzgl CélP% 9t@ﬁ 'gﬁ%,g%g r@)@?‘n@l}iﬁqﬂ qyfgfl@s:]s J 1na1s (WTC
906, Wﬂ“ 13 pOBaBhE 906 deydheniocandanat woth exicgupleirs B&r2d0rof dl’ugued.? while

W ARG 08 B S RERE b BB W orFigue . wr
906 aiPREDIgOR-arcurrently in bh OHsBiS " Tiferd arerRAVIVIY 118641 L currently being
illustrating an exenplary base station, BS K 804, with

serv1cg(éby BiSar 906\aad dlaebage station b1904 s Wntlmpprat(ng opthe transmit standby
mode 8I udes two exenplary wireless termnals (W A 806,
B8y coupled to BS K 804 via wreless |inks (808
809), respectively. BS K 804 may be in accordance wth

exenpl ary BS 200 of Figure 2, while WI A and WI B
[8036]n Kifvwee biscedraing &@8 r\lﬁvsarﬁg}nw Serniarybagg station, Bé@ 1004,

with cSI1E94 cdv%ré‘glé E(%%%%% BoRNCACh 11462 R 8%)&)(&13?%}]3(%@{)&19@688 terminals

operation; I's in an active-
(WT E)ﬂ)@@@fW'ﬁlF 1008).BB8 @71 (104 may terin actdrdacklotith @ctempd%lrpBS\NDO of Figure

2, wif REEE 05 e B0 b BhEaF pe i des Bl i cemplasWT 394 of Figure .

BS P £8)4i8 'c@t&erﬁglvcﬁfe%ﬁﬁg% & FranGBik lstaﬁd%odé@ﬂ dpekat%gz WT E 1006 is
i ncl udes exenplary two wireless ‘termnals (W C 906,

currengly off g@@)s noB®ing saydicedhhy BE B H04e M¥T daH¥8 ipfuently in a sleep state of
operatg%gaq}#agr %1@)?% g B8, gfl 8@% g%rv%r?%ﬁsséhn&,}g)lﬁng%%Oag%ﬁJ%eﬁlW no WTs in

cell P EO@ZJB@n@ sericeCbH BS RNODMhatdr @Barbdtive Ytatedtt dpgrdtionan
off state. There are no WIs in cell L currently being
serviced by BS L 904, and the base station L 904 is

[g?)’% :tnIF ré)%%%éi le gbftﬂ%dg %tg%ctm r%rtqil?%a(ggﬁgﬁcsq;f base station

activeinhddesifroptiation and thedagpd siat;pnktmemstts&tndby moBS oPofétdon for an

exemgvfﬂﬁ'tézr lglrﬁé{g:]]ﬁfag%/%{i?r% v&}rh?tgfa ggél{téﬁ?ﬁ]ﬁ?}g% S Fﬁ;&l 1llformat(1)(9nzcolumn

1102 lists information pertaining to the base station active mode of 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.



(W E 1006, W' F 1008). BS P 1004 may be in accordance
W th exenplary BS 200 of Figure 2, while WI E 1006 and
woR0FE/039Q8 may be in accordance with exenpl aryPO‘T/USQ)lID6/035931
erating in

1.QUI €, P 1004 is c8rrentl
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embodinckni. sindhig pindd dingenBSh&b 004 sighaling is ¢hecwmpel reglrd B ¢X the base station

mode 58 Shta it o “HaS SRl e ginl St U e Dehigh ppwer signal
ocoupP di‘l% 0@ 8 fel, Q08 7w b1aHFeR of FourStofeHod WIHG, 8. Snd &S or successive

0 illustrating characteristics of base station
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accordance esent 1 hv

embodlnfemhsnmg |beabom;h gtﬂﬁngﬂxﬂgz bleld$ﬁf@‘emtl‘if1 gi[dlﬁtol modgeutiathat thg power

to the ba ation active nD e of operation. Second

and/oy 53¢ ﬁ%fttlic%fﬁ “c‘i?? tramsmit sfandhyaneds ascopmpareddn theeadtiye modg n some
e i

embo&%g?u%t 'Tt gﬁa%Sn §§g§£1 @%&Wﬁl% 'E)rlh(éj 81?1% ?E?)&I?jgl? {ﬁg%r ?)fne% %nd %1 %er number

of lowspcafmrmonea,c& £v 25 toietonbeoBSf adomesddock afel 1\’leenesnb¢1hg communicated

ive s in.the slee e.in the BS
curing b DR Ty bR it Beel o dapo .
emboMhfentsNin{ the trih DEP stARElS rﬁf)deodﬁfp@ia'u@ﬂ the Hi8h B&RLr t@ﬁ@ﬁ%ﬁl%ffected
"8 identifies that beacon signals are communi cated in
but thpsatnandier paster Jeveholtbe kawesperar tooas may be neducedwithirespect to active
st andby node of operation in this exenplary
‘enbodi nent. Li this enbodi nent, the beacon signaling

is the sane regardless of the base station node of
Eerat on. one enbodi nents, the beacon si g%nal i s
[P a

$t i Fhrg qu éhl Oislraiifies thafailobsigndly preFosmeinsated mdgth the active
r
mode ‘érrug th\l?élta‘g’?}ng u%a%@lé}?l?l\(l)gé &f:%ﬁ'atm&}b ﬂ?@e\?eg ntg?n tlfglgélﬁ\%lrs]ﬁo? rate Of¥fie pilot
signals andpovedrdevel nf muﬂosmgimlemhedhcné it the ttahemistsadby mods with respect

of .t he ovvnlnkto are Jeft unused durin :
tothe ftitefods Ynlis T SR Lonmeda RO ohdD pilot
signal PRAEP ey Sl aglaqh) i Wlo@ 8 Fﬂaﬁrfgelg e&tuctdin e tﬂaﬂgmﬁr%&@oy mode of

such that the power and/or rate is reduced in the
operatiqrawihiaspett nthspchivriaods obepepationd to the active node.

In some enbodi nents, a beacon signal may include one

or a few high power tones and a | arger nunber of | ow

[pOYRr Fewesrowel U2 indivate® thabupl@ikemd Aelvnbihk &ratfehabhdd @ta is

of , 113 . tones, being comuni cated during the same O-FDM
commygpicist in thghash %%ti%lrﬁctlb"ﬁ’émﬂﬁtté‘ﬁ val indhe base stalign rangmijt standby mode

the transmt standby node of

OfOpeg%{é?laﬁqgﬁetﬁﬁaﬁ I'g %J%dv}/renfﬁtt one may unaffected, but the

rate and/or povver | evel of the | ower power tones rray

[B@%r] %%%o Hfllnp (e:si tll}tg‘r? pa%%gé\gl sgagg 'pglln.g}?.g?c]ated n E)oth the active
mode SRTFMELEAHARbY I RRIITF obB&tieE  in'®me embodiments, the paging signaling may

be communicated at different rates and/or have different characteristic depending upon the mode

mode.

of base station operation. For example, in active mode, paging opportunities may occur more
frequently 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 allow for a more rapid

response by the WT to which the page is directed.



node and the transmt standby node of operation;
however, the transm ssion rate of the pilot signals
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‘oA Eiggze hpis ardya\@wsdap%mstrawg YHRETMAVES GO REHIICatighgsystem,
1mpler91£1i1te§ i a&b}q%cewmie QRS ik EMRIn eﬁ’lﬁ%sﬁl'g'lﬂetﬁ@&seof%e resent
pitot signaling is r uced inthe tranSmt stand
inventitm:i &igiredfaencttdesn phirahityrafdpecitatianst(BS 1akXlDyBS @ddéZ,oBS 3 1214),

eration. [.009 Fourth row 11 i i cat f
cach v} 4 FRer SRERHRA AL COYSiPR] Bt el 10t 1 218, 813 1220),
respec‘&g Airgiat&dk 1 702 RQnHRS Yitht&bin ?Ibrﬁﬁﬁﬂn‘d%ﬂ@ﬂ@ate@b’ﬁ tHaQtack 1202.

he base station transmt standby node of
In genewérnaonedhan ong trafn maghe nperative éntho aremnvere‘{l bp g1 comirprgrcations

system, ger/ﬁar% %%ﬁgtn&%l ;ﬁ%&%ﬁ{aﬁy ?ﬁgqa% Inr\g:(le drer:% 2 uralgtg/%f moblle nodes (MN 1

1206, mrwm@g)ode of operation. In sone enbodi mants the
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netwo% HM@EHZ‘* CNéthoﬁJ 10 (1 96, QZ@@ 936 ai@BQ) ﬁl%&?@ rbsgf A¥erlopfc links, cable
which the page is dirécted Fi gure

link, a'nd@i“ h1@ capmta(vwlr@esﬁ dioRs slllth,egtdpract]e@h gnqug)(@hpksarlyetwork node 1222
co ca i npl enented in accordance with
mdud%énﬁg?‘élgé#f’ n@’?gh and usi ng nethods of the present
i nvention. Fi gure 12 includes a plurality of base

stations (BS_ 1 1210, BS 2 1212, BS 3 1214), each with
(80943 r dbp é?b@ﬂ‘#@ infermafiosr 1224 eghadss t@rrwhe@éﬁ infermagipg, ¢.g.,

1dent1%wﬁer}g%§m of %Ja %Vlﬂl %%Q?lﬂllﬁ Exnasd § %%%}Za I{I@Ha e%‘%%ﬁ’%he network

own Wi th exe ary train situa
node 1222 byrcaaimuiA@?ing bche@ateanMaﬂm and/drainfoometion dérivedesonidthe

e b s B P b s
standk?r t8 |aHﬁ@é inbde #d ﬁ‘@ﬁ 'aht@verlﬁgé’éto(t{\éﬂsﬂalt]s?egﬁb%f Mde 1?Q§éxample the

The exenpl ary conmuni cations system al so
networlﬂmdMQQZ &am ssndockedubsdiaforaRion tm@ﬂCan& ad(tBSBS cap 3@jtclBS

ccoordinily AERIIE Ve P R weria B35 HERCnfygRERoy i determine

when @1 i8&fe edaitchtef@sand REEnAls tb Bech Bis€5iaRbn b BoMEL{aNO bise station
link 1232. Network |inks (1226, 1228, 1230, 1232)

mode Frgifehing epggationsi ber optic |inks, cable link, and/or
hi gh capacity wirel ess |inks such as directed
m crowave |inks. Network node 1222 incl udes schedul e
[{mﬁi}r nhi sodie &Mméxﬁ@ Qﬂioni‘ib&orsdéiexédlfﬂ)rﬂl trhiartraekingrand/22 #ain
ludes train schegul e infornmation,

pos1t10n etection mechanisms such as track sensors, e.g., alrea'dgr'ir’l 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.



identifying when a train or trains will be wthin each
BS' s cellular coverage area. The network node 1222 by
WOQWMS@ati ng schedul e i nformati on and/ or i nf BCTASR@E/035931

" CT CoRBdan R GraE0h (it hosRGLo SR 13 e IDS through cells
1216, tmﬂaﬁat 2§(§ gradl%gt {%nﬁﬁé ot a@@ad%v@rhdvefry m{;@%m%?onfq}ﬁaty In such

to transmt standby node. For “exanpl €]
an embedimen2 #tep tmains K44 isuotan alcell i 116y LS, ¢azo)plt emytbeBSvanageous to

the BS.ca i r.dingly.. A ternative t he .
put the Bk SR 0, 1T, SEEDR P et e Bh derdiiony thos reducing
transnﬂﬁf;&ﬁéf‘ 28 r¥diRMoliftel fofeH Be; MBdRVEW i the GaRBE Bbsiit §91&ktSr d1Qs in the

ch base station to conmand base station node

cell (1§mt1c2ﬁ Bnkp28p drea rrsdvaitegmss tq havedhebasststiionenersting in active

mode. ' ﬂlf %%ﬁtgﬂitl %tk \éﬁ&ﬁgﬁtﬁg%%glrﬁ#{é@taﬁﬁ%;thgg gf{tﬁ %d ceant l?)asc stations

transﬂmrgng beitiveﬁﬁ@lmdw’aspha’@ﬁnﬁhms.(ée% tIQOBY fr¢ (hﬁﬁddd(ﬂff frstj’m‘é base

ﬁsed in co(%E A ng the transitionip base
stationy (0P B {16 ASCHERY PEETIRERICE B RerP A AR %ﬁl@alalﬁ&eH bewRdary
e, O el PR ARy SR B A b M CE P al Hloriefn where nother
adjacent bassistationinmy beftyhesly ateattedemtiabiondy tohbe betacknd®OSY, operation.

e.g., directed by network node 1222 taking into

account the current position of train 1204, the

[00978 Ct r0donef erhibcilimerts, Athdetddind dRJARAS JafstdifoRt Bre commanded into
1204 gggl Consi der, as an exanple, that the area of
transmiit ohaare rainds atior seagte spedifis lacatien, e1asbridgecr tunnel, e.g.,
ﬁﬂse&éég &% rather renote rural area, with a very | ow

PAPPOR density. In such an enbodi nent, when train
1204 is not in a cell (1216, 1218, 1220), it may be
advant ageous to put_the base station (1210, 1212

BERRY FRE ehounabattivad ik wpﬁqsa@tw% Shodisiat ghiigure 12 are also
appl1c£‘tﬁg HEHHE V\% E&‘tﬂtfon%@%rk@ 16‘1&8& %ﬁ&ﬁs%?‘?eﬁsﬂt:uﬁtéed along

owever enthe trainis out o enter or
flight p@hd an(dlis6 stati@d rodd BRGtiont tram';ttmirginaylbagmdﬁsated vhthvigight

ase. station operating in active node. In sone
Sde%ﬁﬂﬁg?Wg 5, there can be a |inkage along the track
wi th adjacent base stations transitioning between
nodes as the trains M\s (1206, 1208) are handed off
(9099 oRiguisaklecomprisingrihe combisatieef Fighis 13dd fitgvde 13B and Figure
13C s anﬁo“aﬁgéh‘%ﬁel%%ﬁ o8y e)?e“:f‘nﬁ rﬁq&ﬂc&@rf gpﬁéaq%%;a;@sg%tg on accordance with

the prdaemtdﬁvanngn OTha em@meﬂy u@@@uhtadn @Ay begadentaidaneo afi Bidues 2. The
dj acent. base station may be typically operated

exempe K MRS s 1F1r$teiPHé0%\=cW1ilft¥% thedwee ﬁﬁtlwérpawetﬁd on[ ggdrifialized.
Operat!l(gh @%%d@ Rkt 6;2 to fégﬁlt@ 88?&5}1@'8? bid ng?fgy rmg% node A 1303 to

ions are cC nde stan
swpliﬁ%raln is at or near a specific location, e.g., a
bridge or tunnel, e.g., for security purposes. [0098]

The nmethods described with respect to the train
[0Ewopdi HERdp Bfo6HNeWaS stdidli€ s@ltS Active mode, and then in step 1310, the

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

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



applicable to other transportation networks. For
exanpl e base stations nay be situated along flight
woatdtassad base station node operation transitPODiUSZ06/035931
may be coordinated with flidgght schedul e infornation.
downugOgI[ic Epgmebsigrrlgnhe dirsigate 9E s RtioB siggpling ay be such to
suppo%‘t%’él’ati@l,'_ll‘g WE ﬁ%ﬁﬂﬁ%ﬁog LAY St estitatiod FRWPEbLind 309104 by the
an exenplary nmethod of operating a base station~in
base sttioqr Opecationipkdeetdefraneamprit10 tveeat LDk The exenpl ary
base station may be base station 200 of Figure 2. The
exenplary nethod starts in step 1302, where the base

[09164] O &tSp POVEHRMRQE s@fbh is"UtpEfa@édi 8 @FeckRQ6 HHe@RRr there are any
proceeds fromstep 1302 to step 1306, step 1308, and

WTs béing ssovinetin anactiveletai. 190 8xanepletWh's 1894 egipOOWHD]a tase station that it

wishe et el B SO P S e o

may bGh diRerém deitddlat QIFRE @it titdbs, elfea Slpey Sthic@d an @btive #fte;1Bd Bctive state
include during a first period of time transmttin

may b éher iRl ded oringpemen adtive Hold platerand gnachroPnaishpTs BS may
M e e
assigri Wil sraetiv S usek hdend fitisy ShaBlemaf tragkethaninmbenefjusts currently in active

consi dered a.base station_ full-u rati onal stat fo.
state. df g ¢ bﬂ%gﬁ%@?t@jﬂape apbre aﬁ@ﬂ@?@_ﬁh@%@lﬁ ﬁr’\ﬁé‘ew‘f_ active
state, €S VA cOURRR b 5i0@rddRY iiMhe HEGIOND L dr Piked 5@'0&&@%@%&&3& active

silgnaling. The fiTst rate of synchronization signaling
state, figey operatione hroceedsup poptl 3 i 4l ddherweseyorfeaaiiongyoededdio stent 13d16. In step

channpel . estinmation r s .bejng. serviced he .
1316, R SRR h TRerRaR b s & POWEE L ie b MFthe acive
state, $dsetl tHedhactivigQkkdr] OperaiioaRprdoddds fréhetdpaIes Shelt ioGfep 812, where
operated to check as to whether there are an

. . : . .any WI's
the base ptatonsegain elegks 9 sea ifiberevies anyaVd s bring sesvigediin thogetive state.
may register wwth a base station that it w shes to use
as its point of network attachment. An exenplary
[00e02]St &t stelp W8 T4 laassactieitytimeal isiAgtemented. Opdrittorepidceeds from step
states at different tjnes, e.qg.,.a s|leep state or.an .
1314 tosten, B3 18y 4R tep tllzlzgléb? 35 statigp gheﬁzg§ agto \f/ﬁqtﬁfﬁgfw inactivity timer has
exceclbtPd bleti&ErhiRed NV G 1RNIAG HaY ExddRbd HE gﬁe‘aeﬁf}ﬁin@& limit, operation
active-On state. The BS may control the Ws
procetdsan siepil320;ghérmise, oparatiet rietpenssto step, 1 3dAgwhdre thedrase sthtion again

operations may, iLncl ude assigning WIS active,.user
checks G i VSR o1 PP BORTRADY B e o bR SP e

currently in active state. If in step 13 12, it is

determined that there are no WI's being serviced in _an

(00403 ct Iy etes i 332G thebage station iarpemiad terttangitios gieshase glgtion to a
transr}sff[t gatlt;%&bqrﬁﬁgée @ted % toh! The %‘ansglgig st%lg&kérterg%b%%ﬁ(%e}eﬁﬁnqg 5 kMR of base

en operat’i oh ‘proce

statio® bp&atdrsia, witple thatbasdstpticicie adsseivdcinp @ptivedisers, bt maebe servicing

1316, the base stat.i &n havi ng determ ned that there is
users 4y a fleepstiaterind,ip ghidheing hasprtationdhepespied {ehayed Igwer agEes output

116 {PRE Lbid todd, MRl xR Msk PG ORREH Thd §yRMmNS t GPerati a
powelg‘m rgtgck to s?ef) 1??105 V\gere et Peration proceeds
from step 1320 to step 1322. In step 1322, the 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



t he base station again checks to see if there are any
WI's being serviced in the active state. [00102] In
webtep/0k3d4, an inactivity timer is incrementedPCT/US2006/035931
Operat,ion. proceeds fromstep 1314 to step 1318. In
signalgtcefh, 3EE SlS‘P?zS El&aé/éoesﬂlsﬁar@%nblrfé]e @ds%O{b?S%fétl%meﬁ@n while
¥n LibhHBE, N2 Bé RAGEET iH1pase 1e‘vg‘atnd/ t
other %%%ewtaflrr%rl as ég’i%gﬁg%ﬁgﬁgngsfedeter mlngg i or rate
while dpthedtanemit staodisenied¢ of speegioh320; ot her wi se, operatlon
returns to step 1312, where the base station again
checks as to whether or not there are any WIs bei ng

[09€64] CeItirMingd b s6h 1 ¥R, 34 &b 1304 UHeDskke biatish ROpERRL totthiBk current
base station is operafed to transition the base

time. $¥reration preceads fremsirpt138¢ dnstisy 137 elnstepoldertathie dase siatton checks as
{
to Whgt{qgrtr}%%n ﬁuraes ér I Iﬁécri]lg?t%s ‘\t}\% th% %?%eagt%cg@eéhé lgtb?%ﬁ&?e t?e[nsﬁ%ﬁgd according

to sche@uly irfoihgatiaal PeLexingils, thdBE ni@ybdlecsed in Tienptemeslaréatnd may be
a sleep state, and in which the base station.is

transitigsted bebeen nades derendedaponayhethereor gt @H@lﬂg@%@élngmlkmlreless
termirza:l:sgls %ﬁﬁleﬁ’t% Grthd Wdﬁntg rakic glgullfne&ﬁfef g& Gfe 2 Bg%fﬂlt oh @ram schedule

syste eration procee roms
inform3d2. either ssdreg aﬂcﬂﬁﬂcomlhanlba:sé tcstﬁlaﬂoamtatﬂ)no ﬂﬁth&tcantemtmme does not

indicag%&?iﬁtg' gaietes?agﬁ)gysb%? aga d%{%er agu&ﬁ?c} \ﬁgcls ?rlbplrocee s%rom step 1324,

back t%%ﬂs‘f)hl@@ﬂ' W08, Hithd éﬁr?en@ Fighelih@Rstes hbslmols @fansﬁlon should be
synchroni zation signals are transmtted at |east one

perforofed basgd uponsekgduteinéormiation,ithert ¢perationi precesdsiGomfstep 1324 to step

1326.0P€r ation, and (ii) a | ower power level, than the
'synchronization signals transmtted in the active

node. |In sone enbodi nents, sonme of the

synchroni zati onsi gnals, e.g., oeac'n signals,

IOPi@S]s akeStER | s Hhekrge statipn @a{&oéra&ftdarmd@wnaﬁ@rvahqﬂﬁﬁ ¥ie transition
shouchBé {f Pgtclﬁ% m%YiQ ?nmvg chgé ﬁ%r&io% {) o%te PJ28Q>tr to a transmit
educe eve

gha be'r powe or rate
standbymbée 1nrwh1hle cdscapsmiibn ptaenetisyto sedd 380. hpﬂaqal 328nthe base station

00104 ur to.,ste i n step 1304,
check B ERFIRE TS 4T BEFRES 1 RV iAoV P gose b erroon is
needel Rﬁﬁﬁ%g&d% R ShRRioh3 Mol &cBlith s’féi>214328hit iS4QBmiRhat the BS is
the baSe station checks as to the current tine

not injandict e mede, Hzn qpsmtioa peocseds fr@m smd@rza tgpstepd g2, where the base

transi ned cording.to s
satiof SRRt B anBESRET T She) 8 oy Ut FatoP ity P gz vio
connedfils Ade FOE3 343 RE1300,2khdre thiERie SRS sdpRRRIEH asp@mode.

whet her or not a train including nobile wreless

termnals is currently within the vicinity of its

ul ar .
BT R SN0, PR DGR AN WAL AUBEPRAN B fyhoter e s

is alrebdlysm stradsiritstandby tofieledn el caké ne fidthes actiatn is nekded twdth regard to

t he base statio houl ansi.tioned,
this trérbsétﬂoé’t O PrH dg’é‘d%epf f%??v Yy t%'glzaedd ‘ES@E& gg 1§ P%ﬁomf‘%‘;fnsmlt
stand8§ONBYE then! Jpefalﬁ%n OHIdeEMM frérh ¥Rp! 1R9h OB @bl rf'édg@?}% to step

transi'tion shoul d be perforned based upon schedul e
1320, iwifeos tha bassrstationdnopgretcd to wansprancie dkstransont samiby 18R t 0
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



[00105] In step 1326, the base station is operated to
determ ne whether the transition should be to an

wacbtinas4amde i n whi ch case operation proceeds POTﬁEamwmﬁQM
1328 or to a. transnit standBy nopde in which

from sherel 308 Bm Comsedngrodes (B 4 338, {3510, Phl3sed li@‘ﬁé 1366)3‘@ steps (1340,
tq to whether the BS is already in
1348’2?@&?5@ lE"%E])élt"]%%&ﬁlv\ﬂﬁch case no further action is
needed with regard to this transition. However, if in

step 1 28, 1 1 e d that the BS
OB o Eriiie 1340 B WGpe rak omopa duteors sighe dom J6 segkig t
registét vt ha BY toWRE KR JabEstRRGEasStA diRbIingtviRRR hth@chdn® Operatlon

transition to an active npde. eratl on Oiroceeds rom
procesisdiond $8p 1§4Ghitoctten Beii w@ewdmbase $RGan cheoks e®t01\311@her or not an

base. st.a active
scoes] DD b1 RSt RNy Do otce et b ok Pe tretfed geggagrams o
step 134@ LitAwisBepkStias ploeesiRlihennttitgBdde $1 Bd44eadiepi 11328, where the BS
transnmt standby node in which case no further action

checks as tgawuleptlaprif nAt the Sarig cemwentlyi 18 agi¥ai®Pde-on. However, if
in step 1330, it is determned that the BSis not in
an transmt standby node, then operation proceeds from
[09169] 1RSﬁhrth tesomes4s, mgstap mmgﬁtkﬂe&%e statiet spnitGRdor wake-up

where the erate tran3|t .
signalp « FARGHES SoRnaBY WS &be‘ié‘ﬂ 3 APk oAst B5-up signal
via thd B8 hallhefl &R n%a%% Itﬂcﬁe ﬁaﬁled W’Iatﬁ‘oﬁ[‘a b&ltﬁﬁ%@&ﬁﬂnﬁﬁ node or from

recei ve signals’over wreless |inks and the backhaul
anotheretetwoork nodc sudheas @nedjagent bagpoitatipnb d%ir sxantpler awireless terminal

curre o N e d o g S%eggdé%:%gﬁ g%%jgc Sn Cttglt gg% r}]/?%gﬁenié%gﬁoff %perations

resultih 514& h&l&ﬁ@ff 3 Bfease stesatthi ¥ & ¢ekihf Qi@'&l}:e- B eRitladdhe wake-up
the base station nonitors for access si s fromWs

signalgad gprgiunécateiye siganl in ith cemrent aint ot %témf taﬁh@ént The WT may

1n1t1at§ hﬁ Jwgge—@f sfgﬁglsste 21% % %ﬂamr{igﬁ%{’t@ I t%ﬁ%ﬁ Qﬁg&?g@%@ggg And the

wake-ap aiglnalnnfdmkm B&lmmaWyeddmﬁnumCateﬂ)to tha B8da eimasmit gtaadby mode via
een regglved | f an, access_ si gnal has no

has been
the baP@%?é‘FU@WOB‘b B PRSPt CERUPIFes COMGHiEpT ARMETK SUB pdeaay send the BS
a wak@lﬁg sBinh P RECGRRER V. & GRRBAEHIZBE HRAR nbhelﬁh%eﬁaentﬁ{ ntrol in
where the BS chécks as to whether of not the
accordasce witherain gchledulamfomtmd é\s gnotheo efanRde, annihaybase s@ttlep, e.g., an

adjocs e sltonopapa o gF SRy FoRps OpITHRLNF P Yrguter cel

periméBemay sitidht B3 DRstdradyéighe tAwihk badkhaak €o that ﬁieggmban\lbe&ransmoned
t he backhaul network may ori %ﬂnate froma W, from
Ic:

into theeagtiveimiode and rasn Rl theyerdivemabils wsern ot thayeries fa ltﬁo@H As still
anothesr%gcg?agfe Q@V’f‘gﬂ AE%ale HAR% %El%lhlo&)vex{: gE afe?é%ﬂ.ﬂé erﬁcé?ltly powered on or
wre 0 anot

Sa%ter i hal current| y connec
in the altppstateimBShave)dercted nigat tioe BB dy inl eytranmiﬂe;fmﬂby ineodld; aofdfthe WT
operations resulti nd-off to e station

gener%tfﬁﬁndl sengsa wakePp @régzgl a,g%ﬁg yla anxgsyelleﬁ q gratlon proceeds from
step 198KE 48 F159NFheR e GREIRLA eﬁ&: § Q?tosdvﬂﬁﬁér of lnat Y ‘év%ke—up signal has

current poi ht of network attachnment
been received. If a wake-up signal has not been received operation returns 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.



initiate this wake-up signal so as to obtain
uni nterrupted user data communi cations, and the
woakE/apdsi gnal information is ultinmately conmmBaTwak@e/035931
.o the BS in transnit standdy npode via the backhaul
(OR&1Glor RERAGIg 0 HR 5'5%%( AMPiFR, EE é%%?%ssﬁﬁamnwg#%rfkr hand-off
81gnal§ Qan r ol WRGGs ks ﬁ'@HIdVVtIQ %nﬁ@% %a‘@ﬁé‘@&cﬁﬁmﬁ 'ngf\‘@rk VbPetaflbn proceeds
ckhaul, e.g., the centralized control node
from steml%ﬁ‘ﬁeintsmpgl 366nwhat therbase steticiaciseksist th whelien os notethsnd-off signal

nf or mat,i ot h e anot her base, st
has beghgeCertiy Ty nRe R T o A PRer rep DR e R G bl b BB 135
othenma@ bp&at @c@a@@ kOSSN IR, tlh@te%S 358 Gl Wse St@libn B&EINMBELKhether or
send e BS a wake-up signal via the backhaul, so

not antcrp&ratxonél @gi%ﬁwng@sltqu%lzq impderaentedhesn temelt akthi yeceiitsddandoff
81gna1|.a nl%%lr E}?ﬁlg%lra &)Eliélgletthgfﬁhé }éeﬁg @P‘L“gdfgﬁnﬁéﬁl Wa{\ﬂ?e}f%sg ﬁléié \Sﬁg)m the last
currerlyatgiotesedceirtladsaerntiosdeagpescariedl Wi thhbasersestivng thyn after completing

nor. in the sleep state may have et ecte
the hapfalt tishesmeafian fap BF rsmoRed gt %&Ws%&@n Bhisogh et ggeration.
HoweY&f) ﬁfsﬁEl?§ &Rt ed %ﬁ%f&lé@eﬁ vad E’ec%i\‘%ﬁ?hlfe%tﬁé??eﬁs?feﬁéﬁa\xl ®s were still in

W f el ess channel I on proceeds fromstep 13
an actpteespatd 88Din thheell atltaee Haien mbd¢ tlomge weukisnadibe uppmpnathe As another

exam ey BRIGSPRES HRBT i) 530 PEIRCLERT bGP e Srinehaien active

wirelds©tebafial ﬂs?sé&ﬂng’f&l% Nind6d 67 el ke RAOGELAMIShN tBe base station is
connecting node H 1344 to step 1328, where the BS

currenglyde Rdrangmit stapdley mefe of oppsatiqnh dJ rslsr pushcoondisions i would be

ooro 5 I 80D SRR 50 R k3 i 8 Rion vos

alreadg .igg an astive mbdeclvRassuch Ialhandd’fﬁﬂgl\iﬂ[ svaseldedredwiathie fb@ckhaul network no
backhau) net wor k. er ation E{r oceeds fromstep. 1354 to

base sigtigp mogisdrangiap &voufebaaesdeds t hin siAp ¢ Atibs base Heficleferaynes that a
de @h fsh&ﬂ@%gqnoé SR cast Cth¥
o eh T of f signal hrgeé no?ﬁ%%en rote%%g)1 opeﬁgﬁ (II)IE f?fgtlelﬁroﬁerauons e
performﬁtdeto eptidt8 54nodstdhengs is eespprseabitinn rq;nenzcé dasdafbsighap
1358. In step 1358 the base station determ nes whet her
or not an operational node change shoul d be

[ob 1] enBenites 1 360, thd sslbthti®f ploBeeds @egdnaath WRRAAiEh mode transition
signal . For exarrpl e, consider that the received

directiqandithe msidg ansitign v te the aqtive mesls, enerationmaesesfieirpmstep 1360 via
s I ' ele rig nal VI ced

conneffig e 136EH SEFLES2. el o S Blc T 1 OB Kafiymoce
operatidieprbeds Sioat sten1360vih eorineaiisd fioder® d3361to<35téﬂ11532'0r ans m t

st andby node of operation. However, if such a received

handof f signal was received while other registered Ws

S
(OBPL, oRUemh (f e £340: B St foeh el bidfint fohitog A8 change

signalg recg. ,h\aa vmehsphaks fromxilrfemtl}t tegistareiEWiEN Fof Exangaalregistered WT

via th ack I ndicatin t an active,
may rig Py s Bag i 4% Mg e M s St and receive
user dRaS ©pefaibh @fbc’é@&l‘ ﬂr&ﬁtsteb N8HaS&es | W9, WhetSthE BhdeQRtioN chBeks as to

a transmt standby node of operation. Under such
whethergmdiot b state ¢hangpisuesh sigaphas pedratceciver. t iInsnwieteidodinhents, a request

for ad«i’ ?é}?&}l%ﬁﬁ \Angcgrgsou%eg, & gt, 5¥e%ugqqgr a Eb iiteKs c‘ﬁar}ne ];egtrrllqe%t may%e 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



already in an active node when such a handoff signa
was received via the backhaul network no base station
wounag/wBsansi ti on woul d be needed. |f |n step 1B68/UShm6/035931

hase, stali.on. defermnes tha a e shoyul
WT stagssqiianze Sl -2 {g%‘ﬁ‘ami’éf‘c @ee%dqréh@ég%pg%? ﬁ}@ﬁwsgwm p gurrently
reglst&léﬁ LhRlesORBR ALY 0&Ag %ﬁlo@& b{ Y Be Etﬁtld)ﬂ‘int dl&%esteﬁe Fgéllqgstmg a change
change I n response_to this received hand
to act{ve Gtaie] pnd thedaepstdtBB0is cutrentlysigdragsmit sondipy moéedhen the BS should

endi on,which de tr S|t|on dir
impleffEhEA TPRREIRED P o oG ate 4 hEe Vel IEF R shahed d8nal was
receiviell QAR dige BAsO Blafibe W ad 3REIYIIAR ﬂfe%ﬁe@ friodg, dde sthtidBHddé Ghange
step 1332. If the node transition is to the transmt

wouldsnaibeB9CaBriE, Ifdp steatlB330 therhsee eigbon deierminesghatzgpode ¢hange should
[ 1 ) . ' e

ot PRGN ARV Rt b o 180hs ATl FERURIINA o i
a basd ﬂﬁtl(ﬁltrﬁdi(ﬁ: (ﬂ]b.ﬁg@ﬁl 8$@ned , this recejvedi WiTwtatetlemge kéqukst signal.

fromcurrently registered Ws. For exanple a

regi stered WI may request to be transitioned from

(0D EHP ReAlfink P &€ 167, %0 @t‘sﬁ 1567, kadask Etaﬂ@ﬁf donfB3THE mode change

and recelve Gser data. Operation proceeds from step

signal$, 368, 4 corsnepd ¥36Bs badkbad netveork aixbicatingtthal tha B8 sheuldshange its

opera S5 POl ot e LS P B hEER P Bloc ARS8 may have
demd&fjﬁ' tEﬂlﬁ&@hl}ﬁédin&hrm(thé BRIt 6€ §Gt1v% 18ode AAdRGYRSEMIt@fandby mode due
affic channel segnment nmay be viewed as a state

to anmfzmgmxbeé qtieenditiongrsueh ag mteafegqna@ tesingeps eongitigns.sgledule, security
consu?e?%tleor \%e%ce r Ségljrag ?1981%%3 r(%éffé)grg gtjé tl%’ﬁt% s&e%slg%@p illgrgﬁléepbase station

checkd 39 whehdras @otd Alode ahadgb Qéqﬁeﬁt&’igrmfnhﬁs%én edcelvetl. #in mode change
gper ati onal node change shoul d be inplenented as a
signalehias ot begh reqsE A CpETHER e 4 HeD L3474 REfer¥isg ARgratigpyproceeds to step
71 BAAUPE (RORR ok D s hoL G1RRRScpLapAl e cue
should be inplenieiigd bh e rdsal f Hteateaved mse et shtatcbangegrigst.i Fy example,
.._a chan to agtive state, th base tation
aifferhy ERERAR TROLP SHOIREC S AR BDYFPROGE Coaeipe eheonet G apads chanee

signall 43! o AR ur@n M QARitfH BY Bl s AahtioR: SHRGRY&Ived rﬁo&d’&ﬁnﬁe signals are
received WI' state change signal was received while the

conml%i@cbccsma@mbnvlmlstl@lhaé%ﬁythmmm@nqﬁﬁ Wvbomﬁheraomé@atlon while
other ﬁeg% ? modg ngse% é%?tlswg cé?ns{(]i%l;ed rgql%e%ﬁ ei?lsvi?hﬁfh the br%lsgstgttloerphas

erm nes

discresibn Uégdrdi@gtﬂetmodmaﬂgd OFor Rk A ple i tﬁdlnﬁdeﬁgﬁhail@@ E)ommand was by a
ot herwi se, no further operations are perforned to

centraliged pontiel Rodsaad isuse foiFerpHy reananiy theimodecspgrmay e implemented
witho Pﬁﬁh&%ﬁh&&%éﬁ( g&tg@%ﬁg«?g NPthe rﬁ&%ﬁ%&nﬁﬂﬁ@% waE QQ& tion to

eturning to st step 1 se stafion
transmmntottmnsmitcstandmd modla,dmged spagreedchedide, @ g., atraiosoleridley bad there

b I t di cat at t.he BS shoul d
happep GH O BB A e ORGIde R i CHBPE ey be ignored
by the%%ﬁé Etﬁhom ¢n Sep 297 PR Hasd AR deflrin@ibs TRH S 3k dhaN& should result,

decided to terrporarlly command the BS out of active

operafigrtproggeds imstep ﬂ3@0§©ﬂ1¢w§ﬁm¢hmraﬂn@as ag retfprioed ¢ initiate a
er. of con ons .su rferen e testing,
mode ilREn fispFRETe HigfRRe¥HF BsHaddnmbes HiaRt 0

[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



consi derations, etc. Operation proceeds fromstep 1367
to step 1369, where the base station checks as to
wohaei7les44or not a node change request signal haeThsewe6/035931

... Leceived.. |Lf. a .node change %i gnal has not been
statiory GLe guts e Theicsamplary,bats staglon inghudes g exgrnplarytaie 1 1402,

othe @fe"i}é&éﬂqo RS eoeclgé sth@or L& e]-t%7d1: of oBéraﬁ&? Qn&%%xérﬁglaray state 2
ase station determ nes et'her or not dn operational
1404, stictewisb asfgeedstos ladbabesthtigal eamsmtiedasidy amadesdloperafion. NEhe arrows

i L R L Bk, e st
active@ﬂcﬁﬂdof%%@%ﬁgﬁ NG0LHRARe HER BRdh ¢Rn&hit %ﬁﬁdﬁ%@dﬁ be&tRation 1404 can

signal and or the current conditions of the base .
be a respensedorsa desentiesl peziodiof dnhchivide 1 ¢0fa aefedsiingiafermation 1408, a received

vse R B BAT 5 RB8 AR 50248 PIELRURY e

from 4DAEVE ha geeSitaBaks0,as &, 1o nans 6 e sty &5 41$ witelessWrinninal

t he base station has discretion _ regarding the npde
currengfygpgaterergyitietog bpsestation heing oclecpriiatg e/ StintinreiiRisTe) the base
suiofy SR AL RV R0 BRI SERRRYpopeation
1402 Eanrteheresmomes toc ectetivlomg infdrivetinafl # 12 layecdifedtdeeesyniimal 1414, a

. change si gnal S a su stjop. to sition
receivEq SALRID SERANKATY: ifdel b aaMion sumabl Aen tireaed JV statechange
signalt142p e 8 Citedth SngedBEhdsNE il NARINRES v ddnRE stBHEH fio@B Bhange signal
registered active users outside the train, the conmand
1422.may be ignored by the base station. If in step 1371
the base station determ nes that a node change shoul d
result, operation proceeds to step 1360; otherw se, no
[0DWI3]he Figpe 1 @isi aadiswitigel 00 riflastiatae b Qeridiiof tiddessequdenbidBoperations in
change in response to this received BS npde ¢

h
an exejp|azy emyodgmentof thequesentimveriion. dyiaggamg (1oo 1695, 1003,607, 1609,

ond 164 3B eb R E I ARTE B0Y DR S oBlold QPLRIRIRAalh 1602
Diagrinadé60s ilhtsirates thay cdibA Ha62 sichides ex@plagHiase satoR A IHAd, operating in a
exe ar ase station includes an ex lary state 1.
transny GoB a4 B OB PPt ST BT aNs SE P
operaﬂg?ﬁ er RfthiQRREADLABS @6@4,%ﬂ%’%ﬁ)@ﬁ|ﬁﬁg Y fhle@taBsrait %ﬂa_gtﬂby mode of

erwi se referred to as a base sfation transm
operatiorm thtoyS Hoetetrafsnutsdeatanomgnalthkd 04y batwioes metiteaasmit pilot signals.
conditions for causing a transition of state. A state
transition fromthe base station active node of
[0oREs|at DedprdiAQ803 dlishetel 86 VBT Al 1608 Hag amerddithstahsiypwered on in
node of operation 1404 can be a response to

>, 10 a
the el and hasrropaed B bercanrrea] 646 Hie0® T KR ddmmisfigg BS A 1604 from
[ : .
oA B Bt B SARE BL BTR 3R ncy
mode)d.g.efrema laelt of pikdt sfenalslr an active to a sleep state
1410, e.g., the transition resulting in all wreless
termnal currently registered wth the base stati.on

[ogﬁ'f]g DiaRarn 186D i18kahRs (1t BlcAWT 1%@@&1&%%&&%@1% 161010 BS A

ase station transmt standby node of operation '
1604.t Wakérep Isipnel x18tis meplameintee forwdsy ddteationrveithiovhthe4@ed durprecise

timingb %@@{9@%@&@1@ gsé,oa:sﬁegaﬁigsg/%ﬁglﬂgo%grfs?grng?gtl a%o%v%ll%bat%n 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.,



recei ved wake-up signal 1416, a received hand-of f
signal 1418, a received W state change signal 1420,
Wezg]7/035<t4ate change request signal, or a recei yeu/Usamen3s931
. £i.on nmgde. Qh(ﬁl ge signal 31422 [00115] Figure 16 is
with ﬂaa ‘B‘ﬁ ANFARSTIBHENGYy| Thede onfingOus Ysl@Pling)gm@fceftﬁlﬁ@redeterInlned tones for a
tival e
walco-BE AR, 18 o RPELBR AR B AP Bt YRR 4l Blaractoristos s
an accﬂ:fs()s?gnal@@@callamdedlﬁi rdglstﬂmloh withpmestne basestationi ve ti nme
sequential operations for exenplary cell A 1602.
Di agram 1601 illustrates that cell A 1602 incl udes
[o@mTpl @wgraﬁ%oﬂrﬁﬁda@é@ thut 18 ¥ase SRESRY b0hdsted ghiz38 $KE Wake-up
st andby node of operation, sonetines referred to a
signaldi6&@ pnértraesitdne ante the mtnvg masig o aperation, B, readtiyating the normal

channeelts gﬁr@ad[)@) ﬁ%lgg)l 1a¥618 g%eé'\ﬂ; %Pﬁ%ﬁ’} Mh&t gfgg%lss %%?5” b1agram 1609
1ndlcaf@&l@aﬁl’ﬂhéswn196(8 He6 0éco gﬁhdéd thaethe BY 160448 &ihe aﬂh\l'eomode of operation,

nals [00116]. Diagram 1603 il lustrates that WI A
and thy 46 1% h@ﬁﬁrwaatt%@g%ws r%queﬁt'ow%i ki cign d{’j'ﬁ‘@g ©af pt the access

i e e
Diagramfl 61 hiatdiicaresahat coammgnil&xleegi'stmﬁontdf aVBA 1&Bhas sompleted and the

tr m.t standby node, . L, f f.pilot . .
WA JERDect o6pi Beagruts by BRI J60AcEs & 1k f hesigpine WT A
uplinkl 2R%HRMER tRAINRKBNHE s85E8ab vikGHACH BsdBdard sIRAMR- 1616 ks Bling
signal 1610 is inplemented for easy detection w thout
commuhigateded for precise timng synchronization, e.g., a
relatively high power signal at a known | ocation in
the uplink timng and frequency structure with a
[00Lrgt i Bipued 17 Wa eSS0 dllustriating Hpeioanf h BRemplary OFDM uplink
intervals. I n sone enbodi nents, wake-up, signal 1610 is

timing gAd) fEerpien@strisuready thedeetiatnn, oumbiok ipHes s drenced with
rpe VA AUEHE UL S0k L0, W D0y s o
- 1702 mdichien uphnsl{ gonﬁmatnd 1nclud@ apaudliak norpridoelt 1O egd of d)h?esontlguous

one 55 R e e B SR e K

Pl nk SenbIf Blc-@lld PTOSM TR ~3Be §%{téﬁ(/§1 .
mterVﬁggZ@éstlZ??oa%a ré%ﬂéﬁ%ﬁ Dglaggr g%ﬁ(i%@l g{zﬁ cates thsat th o8

accessiateeval 1406, cmn bs wdmfas agcesoumaed. 2 heglvtaai@nupq@swmals and base-
and tr |s° ed into
station, B g e 3G AERorh Ot e Pl B et taon mode
of opér&fong b4 boraB o th‘é%ned@hﬂ)oﬁ GBe her@sd intaried iarOused f@t different
Si gnal s 1612. Di agram 1609 indjcates that the W 1608
purposgss At deashiamecef the signalp ragmittedhy p VT during theacress infgiyal need not
be pre&se Qﬁﬁlﬁgq h{&ﬁgedt\bll?h }IA%H%E@ Qc?th@ Pasd dgtﬁ{b%n%hg glg?ﬁ‘ls transmitted by a

access r si'gha uring one

WT dadeths réegul@ropdihk signalitpeintepyal nkos typldagy aavk lﬁmaqmenmyg
structure using.a co entlo based. access

segment . . .. _
synchignizgHain e1B4t WIHHP ALY 8C RIRHK dpmfigRnt W e%(ﬁﬁ@ﬁlﬂtg{ §igpling during
the ac@ss YikeralLRQ8 chiAsntfAAL&L s%%m%ﬂt‘éj, W€ signaling 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.



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
wonref7iisst4channel segnments via which user data BCOMaR®6/035931

.. .1616 .are.heing .comuni cateds [00119] Figure 17 is a .. . . ..
[081%@ nERTROES 1519 draw g 50 ﬂg‘SHan %?s‘?]ffﬁﬂ RCESE Fbpryplypplink air link
resour%%éfﬂﬁlb%ebh?ﬁtg Qﬂg @Qerﬁﬁl%?@ﬁﬁnﬁ EoGhbYEng R 2 b statiﬁn active

base station, 'Tnk tirmhg can be refefenced Wt '
" mode bespreationt amdtatmsel statibi irknsniinstanglbyenayle ofwwptiatiomspaceordapce with

a gdownl i nk .heacon sjgnal . rtical axis. 1702 .indic S
some G bR LB PR G A EHS G 102 RETRE 75 o
symbdls, dach Phe-biBbEORbIIHABLY PRASI sdiRrd BIOBE add éxh Sonke/Sbol

represents tinme. The uplink timng structure includes

represgrttngshe bpliny sinligk 16p06ces Fiygre teniofoF epePHPM pynbdl transmission time

. i gnal i.ng intervals,1708 he. [t

e, 0 P e Bl DI BE RIS B04 1

(tone €,tfne 1,1.£00b6¢ [ 5 khhdseqias tuatignef & acead ilesas 1806, ehere the access
wake- up request signals. me enpadi nent s,

. A In s
intervelapelpérsithreg ﬁeﬁﬁe@wéveo%@%%mhog HapBResien iBisdrigrvaby 13k, 1810,
1812)] $28dmSQiFodlin h?eth(e QB&ssS M0 a0k di#??eﬂ%?astﬁ)nl @.g.e R tBhsecutive
are use or "dItterent purposes. At least sone of the
OFDM isgmbblistransaiissivinttineelibgrvas.WI duri ng t he access i nterval
need not be precisely timng synchronized with respect
to the base station, while signals transmtted by a W
[00¥2 1] NI TS QAR eril AR A kepPdsita kibROrdqubRsyVaid 18028artitioned,
~typically have precise timng synchronization, e.g.,
during the Wasesitation aslize modp pépperatings bt ineltrde Fvo senges segments. In some
nbodi ment. s hgnal.i.n i t he | nter !
e SRRl o VBLE B L A B PERRE SR et for
accesy ®Rgtleats. 1REéMKl S1i6dAdiategthaitioss-yahbals edidl dree atedtbepbf the 1% access
assi gned segnents. The regular uplink signalin

. . g..
segmqnh prsrigdiraied By crss-hatehed PadipglBadsvhiiafane-5ygbeln #high a5g 2 member
o i ; . : . -
ot LSO e A1, AMAE Ly 038R B39 B0 03 i
base skitignnetive iBode af dperaivinng whislRSs felhinat seakingdo eogistgd waitlythe base

. access jnterval, uplink air.link. resqurces, exenplar
statioB GRS 556 SGRBRBE 4 JoiE) hRArT v RBrFRS SheHaHg Q hesfocess
segmdBSB tHhhit AR a8&dst YRuEREEmeL 1AREMAbindBdRNGt E?;W T randomly selects

station transmt standby node of operation, in )
one ofthe acasnsgmaintsto S5t combueiieasn its uplink dveessregstration request signal.

. knvention ' fre nc rid 1802.j udes 4 "
ime FEHERGH SR 01 L ket ONSE ABbI L BPE AL S R pm aodiiona
accesS@HEdsEsiBhd Ghpragitedasith 8apenas UAO HadirRPra2ge Mhe Agedsfiquest signaling
_ uplink air link resources of one tone for one OFDM
is trangipgited) at perdaBepewerdavel iPme, andithe Wall neelingt be pregiselydimigei d

[ ' e bl .
symen Qe IR HPATIE T, g YDl gmorpay be grater
than ah &@F Mt sy otl cycdiic ippefizoduratiora baeis sufificieatly amall 806, thahihe access
the access interv inc] udes three copsecutive .
request GiER} ca gﬁgmgggﬁeg By Rt S sl_vcﬁslm oY%l %%V%S? station
withirldt?ﬁg ?ﬁi@%oﬁﬁ'f?é%ﬁiﬂs W8 RicSacotRBe@i&RSS I nterval has a

erent duration, e.g., 8 consecutive

'ous tones

[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



OFDM synbol transm ssion tine intervals. [00121] Tine
frequency grid 1814 represents tine frequency grid
waa02/psati ti oned, during the base station actPcmnanwmﬁgn

of operat,]. Jao.include twe access s%%nents SO
operatiGy éleFPé??ﬁ rﬁmg?g peakag torwakienitpe e Stiony lieﬁlvéﬁ% gbtlna @é%e station
r
transi 8 o BSOS SERILTRIINE adtfe niRe) W8 Hei @GP Rment to ransmit
a wakedup gignal. éTimerfeaqluemcyognd m&&pr@a{teiﬂmesﬁ@gumw gidel 826, but also

i ndi c ross: hat ched 8 il.e
includeg i S final §obF e § AL B HNBLP D TRE fqPAYEe 82, The wakenup
mgnalﬁfgggﬁﬁﬁsnﬁﬁ@d hiYsHr EGHeAR wRY 1R BV, WheRd 1Pk, STH .2 351 @Ak siuha VT, at the

hadi ng 1822. During the base station active node of

same ]@S@tﬂ@t Wish thegamierdgtegted beagomi signal, sadkivige the seggiaant of remaining
batter%mgoﬁta} hﬁi q&%‘ene%é n&'t l?eg%r%a(sjelg B 1%%(1)‘1?@1%%}2%{1 g&é{hg%sépggts {oltRe base
statior§ @R thingtspndhiGiisation cafdr AREeeLréfs ket arsOPDM syrhbolegalic prefix

emhodi nents, the WI_randomy sel ects ong of the access
duratl%dwﬁ rifEicienfly,small suchighehihe wakeup signglsen BR recogaiged by the base

t ' _
suiof 8 LR AU T S0 0Ron T, 41 ASRGHLEEA e e
segmmn hrkd:icbﬂdamr&l wmh: s@ss embalieshts oif hreglreseapmesiting thewdutdber of tones

agonal adi n The access request
wsed OGN R 56 PRAGABES SRR Siort OPoviEn iR Aup A S tones used
concu{jreﬁtlfsefo% RERs Rhed ‘§1gﬁﬁle Gl SRy thd W"[ntg SEMEEHAY id@Ehse the per tone
H respect to the base statron, % timng
transm;m@hp@mrzﬁtauvmkeexpr&ngnadrwrmmg rtleealuleah obhhahm beRBktion will
cce #gf)o(i ?f}éc' | %refl duration, but is sufficiently
success ] 4k t pts}%lalaccess request signal can be
recogni zed by the base station and shoul d be received
at the_ base station within the tinme constraints of the )
[081%3 s s Issogaeegrpbodiments 1) theitreasmit sindbiciroge pHonegatipn, the base station
turns (51? Qfl %ﬁﬁﬁé&&ﬁ %nsﬁn Eétya A ﬁlﬂu%%gtzof s‘f%#fahﬂg Halp ﬁlé:t\?lg%%ss terminals

ion trans oper a
may uscﬂuj detkers thetpréseasd oﬁihe bmlseatmp apédgméettrmihe gcenatsd B8l of

i ndi cates that t whi ch.are.a nenber .of .t he
suchiglidalioh el O Yo et By GONTEE ShaL Hiing s the
beacoﬁ- §1%9a111%‘ b 'he b'éﬁ’c%n@ﬁﬁlssﬂqﬂ b@ébrfnh@fﬁ%ﬁ@e& aBthRRERY ofRE8ced power

of operation, a wreless term nal seeking to wake-up
levelstwith tospset totthe adive mwﬂftqpn@tlmm IneonisaQEDM embediments, this reduced

set of RS GBS ARon AR IR e PR T il povwer

and/oﬁiawiﬁﬂth re$pdved $i RGY t@dcdvéﬁ%@e e RSEAb it b1, a wireless
freguency grid 826 but al so includes an additi onal

tennm%k@mﬂﬁt%n@&me baggyytaticsn edd Vi & Feceiaed beagpn, andelegikiagitn gake-up the

base s‘%ag\%é s€ nds 2 m%’%i% M& ét% ,&é[ ﬁfé%z%eglgtgtgoar?ﬁ ﬁc{etetgﬁﬁg the wake-

up sigh&leemmet theaiormal ohiahirel$ trensitiomngihe dadeathtiondaionn active mode of
gnal , .and aV|n%ﬁth saj;te_anpu I ni ng

operatggxt ta r\/ﬁnm od41R HBFlngtiﬁ) gg%grgaé |t @qsyndﬁtﬁctlon without
the neSY Rf HnARE §y°&h¥8nt1ﬁt16ﬁ %Pﬁfétcwte Andi ﬁf%ﬁ@ﬁl%n%ﬁ&ﬁ oﬁ%rn&agrple, in an

i
timng synchronization error naybe greater t
exempOEDPIEYMirmbagyroéritcthe mestkie xip signal can be a double symbol tone at a known

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



duration, but sufficiently small such that the wake-up
signal can be recogni zed by the base station and
wehoewriods4ae recei ved at the base station w thi nPCiaISkio®35931
.. constraints of .the make up ¥egnent. I n accordance with
siristgin GnoURVERT 5 MY HEDIHBSEIAS TegIaRgCsT 51 C%rhlheo%qnﬂdered a
vk 5P SARRILERL o R NS,MRKAHR BRG0PIk ofoprsion
In soneanibodigeatts,thé samepair hldcmsummawvedsﬁog acdess Siglhaixsr\mrag be reserved

the W . to significantly incre t he er ton
and usef TSNNSOl S0P SRR ISR G aoses BERAlhgey e distint

from t é{x,gi(é Qgg%&lgat a base station will successfully

et ect e-up signal. [00123] In sonme enbodi nents
in the transnrt standby nmode of operation, the base

O e i g ASBEER e B B s

termindB¥%. glsrﬁ’o‘thlé rﬂﬁ% eiﬁtacéd?&adéé eENGe Ff&‘seﬁthﬁvdﬁQSﬁ $I1@E}tdi’ﬂiplary method of
and/or deternmine a coarse |evel of synchronization.

operatipsriacludion esEbiAhinspucr e shamiel with 3 basmetatiqn foF uplink dath

b
transm%s%ha%téﬁlsgm SB el@?% m%ns}r:n < 3@19 "y 1&%1%55 tgigrﬂ%zhgfrfaﬁg%% gﬁg/ered on and
1n1t1ahﬁedl\l&f stépﬁl&ﬂZSaﬂ& debirgsas Bﬁebllmmntdphnhchnmdmﬂink with a base

peration. In sope OFDM enbodi this reduced
statlorblret‘éfp@wéraghlearr DO SEHEWABARE DeISRYauF Rtk S IP 3igen iis
locate@ eAQ dndth ﬁ@q vitteldsS dihfih RRWEIe c’i‘rﬁ‘éﬁ rdpBt&edith a base station
ect to signaling in the active nod e I N sone
in whasmae]di itriehcsted sbubimay| besis at Wil slaeplstatd, aed 1rdm}e1ﬁ02ngs stdrts to initiate
tation recel ed beaco
operatfig 9 P et Tt oo Sl sront Rk Aandgmpjpel may be

currenfly @A AktivPudeh fith B erelent h08 staﬁ@@p&ﬂﬁ@f lﬁe&@bﬂk%adﬁﬁéht located
detecting the wakeup signal reactivates the normal

adjacephiarthe ngwtbamattqndhatngsqehetom@bh@t apses datashanneh aaétthﬁrﬂéﬂreless
termirP G s bBBEARY tlop.{ Op BELEHHLFAR RO S 1067 EiEG e

for timng synchronlzatlon or precise tinmng

nchr oni zatl on. For .exanpl.e, jn ap ex ary OFDM | |
(O81AN i Fewe 1904 thraigeless teﬁ@ﬁ%@eegﬁl% léﬂ%ﬁrﬁr statigf) g gihich it seeks
to esta?)ﬁgl?a Ber AatNAUL %Crﬁta' 18fudel ol ngps%tb Bi‘oﬁérﬁﬁdhg #85'1904 includes
requency structure. In sone enbodi ments, the wake-up
sub- stsp gsmﬂ andasubiseepal 998g frasubessemi®los ateemlreltssaemaheltrc&ee‘re}

I i on. [ I
s R e R B e S B0 A L) B
makesvtﬁé H&tetninSiEIE6E tB@Bas’é s5dt 108 meo deffdlh ératien Biel oh theRdeit b
i gnal being comunicated in two or nore consecutive

SwﬂmﬂﬁmMWQWW@DMSansnrsS|on time intervals '." In sone
enbodi nents, a regular access signal can be consi dered
a wake-up si gnal if the base station receiving the
[08iZB)al I $omeerabddiBBSE] subStapidioy imabaldes ahib-etepr1al 0,omhert the wireless
some_enbodi nent s, %g@sane ai.r 1ink resources reserved

terminghgvalpatessigngd poprde twtm@r%weawa%wﬂlepé pperation. In some
embod’iﬁlléﬁfsulﬂ ﬁér%f%la?gldlé} 1SRTE %@&SWF) gﬁng‘i&ﬁﬁ%?gnals are

si gnal s“nmay stinct from-t
indicative of a full on mode of base station operation, while lower s1gna1 power 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,



[00124] Figure 19 is a flowhart 1900 of an exenplary
met hod of operating a wireless termnal, e.g., nobile
wOQoE/035437 accor dance with the present inventi oRCT/TIS2006/035931

exenpl.ar of operatidan i ncludjng. establ ishi a .
the at legettwg &PZ?S@ Rt IRghides & Ty d¥pat Egahniish R PR N hpagon signal
and a §erc§rﬁffgr§§ oF & vﬁflEl'? isl dYifok ﬁﬁle%%g} af@fhe%m tBne ﬁFnal has a per tone

s te ave povvere on and initia
poweriahleastahreg msahdpdeemer sgna powert oflsl nikoh taane sigmlal. nla some such

embodBE R MR DR PO BPY BB BRI o HE 18] FLAPG péme in both the base

statlorpé?é/e%" Iﬁ@d% Adefe bikeWtoh abfivd Bode aiveder tRSpidRAIdAT per tone
exanple, a wireless termnal may be currently

transmyigsigrspasyesds vadpeeddiniihesbase statipnplepmmpae g Eonesation; witlh gespect to the
cat ed b n aW sleep state, and in step
bmws%gﬁﬁa&‘mrn$ eg%ﬂ%ltlate operations to transition
to aWwr active state As anot her exanple a wWreless

termnal may be currently an a e, user wt
(oW er monﬁa@@bcsdtuaﬁmé»rﬁubére@tl98§ 58 #RO-glep é%??@whwh the

w1relegsol.%ﬁﬁﬁg]b<?éié1ﬁrﬁﬁ&ta e E[aat i C ann e%?@%{ nﬁfﬁﬁbn 'sfgn§1‘§%l‘esreoelved

to esta a user W rel ess
and com:tmsrthb detetreinsd satb tun daregpomigDese Gxaemamodn oppperetéats In some
re. s 1902 to, step,.1904. .[001 In ste
such ey (s HiSF S0S Of SYTITAZA St SEHIAES TPt ohg SFRagR. In some such
embod—ﬂn%ﬁﬂs Oﬂﬂe basedptfoR ik HeteBRINEd tbeSBtad Bl sPndhs@izARh&ignaling mode
channel is in a reduced activity state of operation.
of opegitiop, 4.804 sleap made T bass-statiop opgEomrihenthe detepingbprte ispelow a

the wireless termnal receives
p“ﬂd§§%%ﬁ&§ﬁ §%Pon signals fromthe base station. Then,
in sub-step 1908, the wireless term nal nmakes the
determ nation of the base station npde of operati

[08E8 g OReratian peacesdseirn ise A Porhiosden bil4silpstgpd Ol dgq%]eless
termldfg%%é?gfg%lgﬁg%dMB diff&bit taleQ d%]g%ﬁlﬂ oHd@R R ﬁ&tecﬁe base

the mn [ess ern1 uat es si gnal
statiorpis\iee p rédmeed scttw)tydmt@ompmmt@nb éﬁtbe Sbget staivonripdea wituced state of
nbodi nent s, her

operation. | ne Si wer
activif i & S5P0 sl8 A36te SOHD SRS JREFH S BaTsdB Fom step 1914 t
step 1§163‘B@{V§véfr§ thdT6Hs6 Bfati¥R isAot & 4 Hducddstae dea@ivilyas s, the base station
tion operation, while |ower signal power evel' s of
is in atfhléoa antive mpde of basg sigtipwaperatidne fhesiogaration araseeds from step 1914 to
ste 1b£§|cat|ve of a reduced synchroni zation signaling node
p operation, e.g., a base station sleep node of
operation. In various enbodi ments, the synchronization
[Opgg)nals include at | east two types of signals and the

At i restprolRyo, dre Wﬁ%leﬁtsv‘%ﬂml?iié@nﬁﬁlt%? gigalspd to trigger the base
tr it
statloﬂ t%qfa%g%lgﬁ ?oe ﬁ%%og? g%ﬁt%s%ﬂtblg?at@%g?ﬁ%%%ﬁggg gﬂerat!id}l e.g., transmits
a waks-up sihsl, 4n acdessheguest fignalf a hypleofikiganlgnad statei teinsition agyuest signal.
OFDM beacon signal and a second type of signal which
is a pilot tone signal, and the beacon tone signal has
[081305"  PREPAUBSdiRbntk! ec?§ dl |il§&19£ott1‘1€§§ tid ¥hsP §¥atib® Retransition into a
si gnal power of a pilo one signa In some such
more asifye dyrmlamrszattme S@Wg@ad@nf mattoame awakarspisigniab nln some such
RRE YR 8o Pl SrakluB Yehal 1€ sOA3G
embodtehts t Sfarackis 1cs of 0 Svaklly 1gnal are suchi 6 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



station sl eep node and the base station active node;
however the pilot signal per tone transm ssion power
wo07adsaed i n the base station sl eep node of ®BEEMUARI06/M35931
... With.respect .10 .1he base st@tion active node of
more tharena OBRAM sxoutal fansmissignsimersHad nBhyaiovs 8@398@&“1@@@ wake-up
ignal b | b GRbated ehatf o 8 A8 HFDNTHaRhission ti
it AR SLE AR bl Gl P h8 OFNTaiision e
intervalydg.h2 emiczssive0DFBIMy syahlso] awmesmissien tiow intevalyy andihetveiseless terminal

t he det erm ned te t : [ base. stati .
need s B PSS UR S RO A L ORFCL A PR Lot g ey
synchﬁ)}i%ti(lg{ erﬁ?mﬁaw PRt @An 3h PFOM cPEIR ]}%{gﬁ@ﬂ)ui RREhall enough such that

signals. In some”such enbodi nents, t base station 1s
the waltetuprsignakehnthe dstected by the Hesssthtiopne & theiwisglpssrierminal is

symen @R B EREE s aRRERTU IO B yalel HERWIREF yegsreral
some &EbsMmante £stel@eminedlsd: bf Raboisdised 0 HRBYakepey dphain In some

({gr oceeds fromstep 1904 to, St@ﬁ: 1914. In step 1914,
embodiments the predsterraingdl sef of sones inalies gt HeEws tefeo Jy various

i f r 1 . Y L'nq: .not
okt F01aRELDS AEERLOGUR D G OEE i BB e
level thét i§ hightiathen glealverapge pswerlevel uedlinette stisd ess edrmane] ity fransmit user

date. (Rt D HPBLBIRL: TROIARETO EOLI THOSDisg YgE Miriess terminal a
the hié'h%% onepbwel RvBRREd B Ad Wieles tBRMinkID IR sb:86 eaBHdBIeAlS the wake-
of activi lpy, e.g., the base station is in a full-on
up sigealtis senmouieatod ubiag ens phthie dones ptilizad fonacackrarequgse signaling.
proceeds fromstep 1914 to step 1926. [00129] In step
1916, the wireless termnal transmts a signal used to
[0013199€n dolife dxscRlib@b, Ofgdad udddan $igded thel Was@stalidreto transition into a
active synchronizatjon signaling node of operation,
more astige Synchemazation Signakiemape of euemtiondnanaeesssegestgignal, and the
: ' ] af £ si . : iti . :
wirelef Sfihopt bl o el AR min€ hafnF Bl fol ARASIAL Rlfuent gl f the
transmissish éfathé aécggereqhdsesipaslevatiat base dtaionria ngtdiced synrhoondzation
mode gg%glgfll% ',9\135@?99’3 ggg:&gp @é%‘f‘;’%ﬁﬁ;gg p&%ls icg%ggs'éggﬁi%fn in a full-on mode of
synch®ERadh @ﬁzﬁiﬂgﬂ%e_ B30 2¢4 §lchShiehoffmdiian¥BAR stHiof iBiPRiments
are such"to provide easy detection by a base station
differdnh peicessps modsponkaitostbeeeceiviod déaessmegyest bignalalepending ipmmethe base
tati i,ncl udes | ess t ha%n 5 OFDM tones. In some such
stations HEHPHRRES Of ORFE Yk e- up si gnal uses a singl e OFDM
tone. In various enbodi nents, the wake-up signal is
transmtted for a continuous period of tine
[0013%i nbspimerembagimentarisheaorpihasyireless tgnninpkis cument])ygonnected as an
. iod, | q S i .t - i I.S.:.
scive BSG86e pBIN R Ty SRR LR Y inn 0BG S e kiron to
whichahswitgless toihiMal Jeaksivi wakieap dnidrsstablighed sk data.chjannel a signal used to
. successive OFDM synbol transm ssion_tine jnter alfs, L
triggerig besresiationdp &aasitien ipaMae éﬁwﬁét/n@éorﬁ?%m@ivﬁ hioprrRgon 1s
transn??férﬁw%&iéh 2R oWl bE LSRR of Bart BB RARR AR For 8xample, 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.



synchroni zation error may be greater than an OFDM
cyclic prefix but is small enough such that the
woakwE/ap4si gnal can be detected by the base st acir/cn]ls2006/035931
the wirel ess term nal43i s synchronized with t

003k Soinerned mrﬁs, BTNy S8 P GFroR A S Y 0y g isiered with
the bade! sgﬁlo#x'?l{lzﬁ Y Rlyirelbsh RNRa %gggsdt'o So tﬁnﬁﬁ@ﬁj?ot @ﬁlﬂ}é‘&ﬁve mode of

ones I's used tfor the wake-up signal. In some
synchrﬁﬂih@tﬁhﬂﬁgﬁe&mgtahé thereideltarteinind iskia wirelesstesninakdlegpanode of

one tone. In, various enbod nment.s he. wake- .

Operat@ngw thsthf’ PR terleaiagglowﬂ@t A ?@Prﬁlﬁ Siehausgd bo trigger
the ba&es'iatfoﬁrig BN inﬁyﬂno'i-@%tlv!e% ihedi8Fatiol b delT op¥RLIBAS a state

power |l evel used by the wireless termnal to transmt
transﬁmeeqlwait agnal,re.s oeqeent hy drebwidelassrieninglie tipgsitony om a WT sleep

d gﬁ@l |tstr nsmtted by the wireless termnal at the

mo e‘Lﬁlag FeugE M 8he power |evel used by the wireless

termnal. In sone enbodi ments, the wakeup si gnal IS

conmuni cat ed usi Ezﬁﬁone of the tones utilized fo

[0Q43db s sOpergtiensprossegn diorngfer [ 91t sier 19180 ﬁ%ste%%ff iaspigeless
termm?l \%lﬁlgsnﬁer%%, q”tﬁr?e foF 'tlggoeage %tgﬁmpt%sc?anaﬁl@h kPhn b@l state. In some
r ansi into a nore active synchroni zation
embodiingina, the @1meteﬂhlmbﬁmaitm@ rfor esclmngandmss staBopu sagnallng, e g in terms

signal, and the_ w reless. ter.m na r i ff
of raterag{log RPWE G oy elid hse R PRS2 RHEE aoc t@ﬁﬁ@%ﬁ asg;s
transitfodBd HtE BRIUCESE QBteQft ob&‘ﬁh@i? Cﬁﬁs%n{eeéﬁ&%ﬂlméitgﬁﬁé w‘ﬁ%ﬁes§ férrﬁmal

ase station In a reduced synchronlzatlon node of
repeatst}grs@nahgxtamged tot ¢auﬂe thidmansifion He haseﬁgmrsglpéﬁ traagitiqroisgot

statl nin a.full- nmode of nchr
observgf 3R hgropsrpdd Ao L e S et B P mbol
transmids@dd @fe irﬁ&lv@lﬁecﬁtafb afl e peRtedPoif A LRSS Eh%&lrmﬁg rsﬁ'ﬁme gt, ®he start of
the received access request si ginal dependi ng upon the
a

the nexfzphet in therJoyrnlisk digrps ﬁ@’um@ﬁ@f lpaenafqréignam@ﬁr@zqmlﬁﬁon times and
base st%gggm IJP?I%{IHEJ;]I{IE gﬁ&isn the wireless termnal is
rent COnRect an active user via a wireless
I | nk to a current base station | ocated adjacent to the

base station to ich the wireless terninal eks
(OGE30. iR 2t MhAth B¢ whcleterpival TSI B atph A r access

request ﬁ?ﬂalg % fh%'bg&esrtaﬁ(ﬁe Basg a8lRd fegﬁestt QighhR RSNk 2B ntcAtiOn Based access

e active synchroniZation operatron Is
segmeh’r mrmmiplink (ﬂlntlhg eudfrequvacy siruobme aMS@teﬁt\mh ﬁﬂn base giatian. For
a handof f operati For.. exa
cxamyfe s ARIlpey B R BB G GrEomB e Ry TPBgragion and access

reques® BignARId BbPaEQr.SWolveheérNbr Ramee] s drhfifal I@Qtreﬁtliy @Elstered with the base
networ K attachnent, and thus transmt such gnal to

station, byt iV T estrep pesidet thefW R anardiare aresisthied vecr 16%1% ut may seek to
acqu1r§ eﬁ 1\[<er{?s¥r {a%n‘u err\ﬁ'ﬁﬁ 1n1‘?1a% S\éh %Og)gg’n{?lg%gg% 1zat10n

ase stdtion
In this manner, hand of f del ays may be m n| m zed [OO

33] . """'" ' n'"so 'ne'eriFod ts, ess
0p ek nQperaion proseely TFame siep do T tostam e Beredhe pefes ferminal
perforfnlg g%oéslrs@ Iﬁ)g#t rn%!ngéénthﬁ fabd¥ain fé@(?&%k E@n&l@ ¥ 1@ base station. In some

nore active node sync hroni zati on
embochn@maj whepemrttle tireloas teehambistbeing haafled-gffibatveeenitwe lbesssstation

netwo%kea{ttrgcﬂr%lentsplo?netg cgr?gs%or%ing 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



operation in which the wireless term nal does not
transmt user data, the signal used to trigger the
woase®/ss4arion to transition into a nore acti vePCT/US2006/035931
,,,,,,, synchroni zati on node of ope#ation if a state

Smmiittedy A §PTHF SMOPEEHFEL: CLOPYHAPP PRWES conol ReyiaEYRE fsythe mereless terminal
tr nsﬁ%a Hevdiidnal, tQrdf@gsi tion from aWr sl eep node to

ans a &g ?‘?e\"/regvrféglloﬁ;. %%0134] Operation proceeds from step
1916 to step 1918. In step 1918, the wireless term na

102 B i 8n] Ood i whess RuBARRiShS dh i BhisSuissigpuof user data to
the ba¥é §i@@S SFdr@kApPR] theRAtdl@E Serindal ta§haNgBednprEASEsly assigned a base

_station signaling, e.g., in terns of rate and/ or power
station asfivk vatr iBentidiesteog.i ibritepi I9RA) tha hasestationfschodulan amayhiee assigned one
. SO > : : : .
ormolA A ODANG SEANALH LS A SO B ebin
transniignsat datd bng tlgnatighed wiaRdraffic davse sehdedts.ansi tion if
a base station node transition is not observed wthin
a predeterm ned anount of tine, e.g., within a nunber
00138p DR RO ko ik ), SE 480 167 6T hd P EIEXAESnin A infifated Registrati
[ expsgft ed poi %to w?ﬁ?ir?’t%aeeé]}n% ng s‘?r uct ur e,me.la. , The o onon
and/orsdcaeds opfratines, mpd theslimstep h92$ ¢hatwinelesstkrmbinad pegforms closed loop
. . Structure. after,allow for, sjgnali.n ransm ssi on
timing GrEG1 B BRLER TEHIGE b5 LREPEHER: RGBRER Bacgr from step
1928 toQesh3BB0.TME Bep 1936 tEPwEIES tetnlifaVihltRtB$Be LAIsHif#n of user data to
transmts registration and/or access request signals
the baggstatiml base station, e.g., an access request signals
using a contention based access segnent in an uplink
timng and frequency structure associated with the
[00839] sWAiileatescritad ieRRNGohext §0dn @QFDM §fseds, rhfiyoMiad meeivds and
to the cell, .a conplete sequence of registration and
apparafpyeldie prgentdaveatignare rplivabie & 8 ditde 1apgroksommppicafions systems
: i g ' 2 r.egih.stered with the base
1nclud‘éi%%1’t§_‘l}a nl?or{)?fi: YBIMI; %{\}\%&gﬁﬁ(farggéﬂr% es?&%lﬁge' W may have a
regi stered user identifier but may seek to acquire an

ive user identifier and Jnjtiate closed | .oop.
104 g w5 it T AoReyib s e GEg G bing one or
more hb@MeStoiRrbPRAdht Sesd &@reﬁ&%@ing\”t’@ 8 of RRrd¥ne@loBS 8f the present
termnal perforns closed |oop timng control based on

inventiare fyexkmpley transitigningbetieerblrerbase atatiommoldas efoypsration, operating in

embadi nent s erein.the wreless.termnal 4 be
an actfy RS T e e oot R P e B b Sy 8 eifn mocde of
operatf@), AéterBineesREediatign ddt beosaniors slghalimg 19 .caudedmode transition,
sector_attachnment points of the sane base station or

processifg reede rassitionaglater signating drriding hwithir or seftodwplsiianh g mode
transit&cﬁ, te g E(ﬂ:ﬁe S26bAneRfs \Iaﬁgussﬁ%r&%%‘?hez}?lggén? thven@8Far8implemented
alT "of "'the't ns nay

I'm ng synchroni zat1 on operatio
using meduies.t Sach thodiesmay b doplemehisd usihg sedhvhepiprgwweror a combination

contro rtaining to the wireless termnnal
of soRai i BT BHFep MW e AbavE Caresbeg mietothaumefhod sispp can be
'implethB@Bd utiflg Bla8Rind 2RbutdbEin¥ i @RS SubtLid ot ard, MdlhdddSR a machine
the transm ssion of user data to
readable medium such as a memory device, e.g., RAM, floppy disk, etc. to control a machine,
e.g., general purpose computer with or without additional hardware, to implement all or portions
of the above described methods, e.g., in one or more nodes. Accordingly, among other things,

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



the base station. For exanple, the wireless term na

may have been previously assigned a base station
waacbinasaser identifier, e.g., in step 1920, tReThas®6/035931

station schedul.er. may have 4assi gned one_or nore uplink

instrugtiogs forcCapfing Aanacabigne &+ processphandspetiaied hardwigien i perfosa one or
' n nals o ] user data using the
fore é\ﬂ;@? \é\{ﬁégbﬁ%lé iahﬁ‘;ﬂéag\ 1t|)et((:1 @ﬁgﬁe}}g segnents. [00138]
Returning to step 1926, in step 1926, the wireless

in initiates registration and/ or access
BTt RaristousniefiRa orasp Byome Biethods af Fiaigus of the present
inventi& #dsBAbedP ol O Wil b6 hesht kOMRsd SMADInGRO bt & viIEFTLobove
feedback signals fromthe base station. Operation

descripiiercekilis ifveotivs t yrhnagstions ase wpbel@psidersd vethip theggope of the
: the wreless termnal iniitiates . the tra ] ssion of .
inventil Mg eipds sl Abhatdivs of i ket BTt gy b i & Vriowg
embodithehiyer€, et With@DMA, GFhddonyBireientpdiyisith thiRipteidp@FDM),

and, apparatus of the present invention, are applicable |
and/ot variguipther Fyaey el crmmweations ichaiqyes yhich may bedised fgyovide wireless

. - / e .

con AR, BB AR50 3 HoBle B T w80k
access mplee areritnpienusitetpsdnase gationsvehicloeltidbdsh compemfoations livks with

..Steps corr din ne or .nore .hods of th
mobilE hEES AP e (TR B GoMEr gaEoR SaElPIoB bR are
implefn¥Rtel @8 BotebSIK QAMPMRGE DeRbonARREALssRANtsQPEIARY,| S tHdR p8flable devices
active base station node of operation, operating in a
includinguesetiver/ tsansgmdlitsr chrasits anddegio andiotwugihes ferrimplesrenting the methods
ofﬂwd%%erquQR% a base station node of operation
glgﬁglpng P8 cause a node transition, processi ng node
transition related signaling, deciding whether 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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description of the invention. Such variations are to
be considered within the scope of the invention. The
worbitadsiand apparatus of the present inventi oRCTRS2(96/035931
, and Inéﬁﬁi ﬁs enbodi nent s 4re, used w th CDVA,
WHAJHSHQ& P8iuency division multi pl exi ng (OFDM,
and/ or various other types of comrunications
t echni ques which nay be used to provide wreless
1.  conmmmthiod aperatisg h badesstdhiwnhyeomprsoggess nodes and nobil e
nodes.. In sone enbadi nents.the access, nodes
| RBFTER TG SELVE T80 of QP Ui TER WSt RRofa time, seid active mode
of op&&%ﬂiﬁbl%%{\%%sﬁitﬁﬁﬁ sylchfdn{PaRibh Sighalslesa Hst fife; GhEM
and/ o I'n varT ous embodi nents the nobile nodes )
apperating sremnsthitgansby eisislof eperptierduringresesondperingh of time during
Whiclfaz iel‘éalg‘{/s%n'n}t(is ?f%ﬁg?}%u{:lgg&g%cgﬁ%ﬁ W &rg ?Jaﬁsrg?t\éh %F ?Q’c léﬁg BHed&“% a lower

s an
rate tHaQ U bal@Sctivedhod/Rh@ PR 4 loFret ﬁtﬁzvéf&é\ha(l) d&n@fndt dycliposisativn signals
i nvention. Wi AtISr" ' M- ': 1. A nethod operating a
transtpisfse insyaid peSTYe BQSpr i si ng: operating in an active node
of operation during a first period of tinme, said
active node of operation including transmtting
2. sYhehretinidzeftdam] swhereirsthatvaragdd tratsmisto peavel lopbobaidg

nc o 2 e of oot SLLon (U hAS & e amsmision

powels@va oT %A Ps'abtzs%ﬁie%néﬂig @@nﬁls%ﬁng HRNSRbId Reicalof&ne.
| east one of | ) | ower rate han i n sai active

node, and ||) at a 1 ower power | evel than sai d

3. Snﬁgac n regl‘rﬂ id_zr%t cﬁaﬁ&%i rg%lflg g]tnry?gr.hsarﬁ hmﬁ geré gf?[l d a%téslt\éverage amount of

poweﬂ 1@ ABEIT0P Haf¥imiRSIVR bf 58 Synchfonsation sighalRr uid g@atchfuhization signals
ignals during said first period of tinme is higher

bemgtawawftm teaflie shanel sy sef opt gfararirata ehangel %%n%rs igeluding one of

al s during the second period

Onﬁ%gﬁgFW%$H§F£$ﬁg%%%%ﬁb%ggf claim 2, wherein during said

f mhsteinp duringlsadd sdcbn®peridd ofdimeathe ﬂoamtamuransmittqn oraesmits said

is.used for transm ssion of said s ron|zat|on
syncheqmifeho8 SIEBTS FS O BT BHFES HEROHS LIPS T gt 35 lower hyn said first
avera mkﬁﬂ&&hg%ﬁﬂﬁn&%l signals, said set of non-traffic

hannel al s 1 ncluding one of control and
synchroni zati on S|gnals and mhereln during said

1 SRS ASTRLs WRRah PaE S SR R T o cme ntuds
avehagigidg ANEd3t &if MyaidBEhrbaiy&iont fiddald & alredwsed tpbazer level relative
said first average transm ssion_ power |evel. 4.

to a pereerHevel of wiichisaidSynglieriantipn i gnekare anynidad dpng %ﬁl‘él first period of
second period of time includes: transmtting at |east

tlme one of said synchronization signals at a reduced power
| evel relative
5. The method of claim 1, wherein said synchronization signals are pilot signals.
6. The method of claim 3, wherein transmitting during said second period of time includes

transmitting at least some of said synchronization signals at a reduced rate.

7. The method of claim 6, wherein said at least some synchronization signals includes at

least one of beacon signals and pilot signals.
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to a power |evel at which said synchronization signals
are transmtted during said first period of tine. 5.
woher7mes4a0d of claim1l, wherein said synchroni pariusmoe/035931
signals are pilot signals. 4. The nethod of claim 3,
wherein transmitting during said second period of tine
8. I A§loYyH8Bod sEdia & tiieiAkaill $RSpeRAOABE Bine$84 Single OFDM symbol
synchroni zation signals at a reduced rate. 7. The o
transmission dineef peciod iimwhichvat dgasti someasydclapnizaiosn sigihewhich are pilot signals

synchroni zati on signals includes .at_|le ne of N
axe GRS L e P arnry e & 1Bhst 1HEE R PRT ispronisation signals
at a r&dubdafs indhEELirhsSRitiAg few&tpiloesipadls of a ool iSnaniSkivg tighe period
OFDM synbol transm ssion tinme period in which at |east
than saishfirss yeraber o isyrehremzatiogsignalswhi ch are pilot signal s
are transmtted in parallel and wherein transmtting
at | east sonme of said synchronization signals at a
9. redieapethodbclaincd, udeseih kaid Shkttanid sgcondwizne piriods catrespahd to the
in synbol trapsm ssion tinme period.than. said first
same yRbel A missamenPSd 184 rg%ﬂgg dowgliler BT HE G
-claim8, wherein said first and second tinme periods
correspond to the sane synbol transm ssion tinme period
10. i rlte metbart of dlginudyvwihereik the fishperidrafdinug is 2 peeiod Phtime in which user
et hod of ¢laim wherein, the fir. eri,od of, ti.ne i;s .1
data 1 SBRNFUST oF P P ARG BESoBAE Or TR ca Sgd s terminal;
and over a traffic channel between said base station and
said wrel ess term nal; and wherein said second period
ofwhdrein siid secqndmiesiad of titmeawa peradef twpe ewingowlish no ggergata is
iS.C | cat (g ' and said
comny GRGTRRY S FRLPRL 1RO AR G RRRIS; RERARLTEY TRl ei
during said second period of time the base station
does not service any w rel.ess ternigals

V . ver, a .
11, i FhemefBod eheitim Sathesria during sy segon aeried 8&“{“{3 &g pgtion does
not s%gfr??r%%? %r%legseférrgﬁiaﬁadvgr PasRleat %@ﬁnﬁ&@éns@irﬂ Jr%hl@?riﬁeéess terminals

cations channel are In a sleep state. 12.
beingneethodl tof sand ldsestbiiof averewirelossponsnuyeatiope claninglpre krea sleep state.
base station to receive a signhal; and to transition
fromsaid transmt standby node of operation to said

12. actiefetiBest QhinP PefAthérdniplisingsponse to said received
signal. 13. The nmethod of claim 12, wherein said

r experaliag tls bpsestatien torveceive aficadeant signal, a base

B e AL A o

opera%ioh Gh Sdspaak to Said reeBivedeignalr el ess terminal . 15. The
nmet hod of claim 13, wherein said step of receiving a
signal includes receiving said

13.  The method of claim 12, wherein said received signal is one of an access signal, a base

station wake-up signal, a handoff signal, and a state change signal.
14.  The method of claim 13, wherein said signal is from the wireless terminal.

15.  The method of claim 13, wherein said step of receiving a signal includes receiving said

signal over a wireless communications link.
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signal over a wireless conmunications link.16. The
nmet hod of claim 13, wherein said step of receiving a
weigrmaBs44ncl udes receiving said signal froma Rrermsedo6/035931
node coupled to said base s#ation. 17. The nethod of
claim1, further conprising: operating the base
16. StBelR&hdPot dlARS13, vferdih 94T §1%b‘3>f E&%ﬂ;%{g 3 m?ﬁaﬁ HENARIRE R ving said
of operation to said active nbde of operation on a
signakgomdunessotkawidg courded tprreidimastioidtiof. cl aim 1, further
conprising: operating the base station to transition
fromsaid transmt standby node of operation to said

17. acthevgeth®dlef dlsint EIpaRgeot®rigingi gnal received from
another node. 19. The nethod of claim11, further

igg Hhp bagpeatien tdranisiop ipen said rresmit étaledba/ﬂgp@q frpperation to
said acﬁ%‘?a@aé g g&&étyo% JRA&HRAuIOPELAL 1 ON o said transmt
st andby

operation 1 n réesponse to detecting a
period of transm ssion channel inactivity. 20. The

f.c rther conprising: transitioning
f%d %}c‘ﬁ?l%llr%ﬁﬁerﬁn@ﬁﬁnﬁt ion to said transmit
st@@f&'ﬁﬁ ms@éta@@ﬁfo%n@ﬁoh@mﬁﬁﬂ@ RafsoliP stdedRhb Mo Boperation to
tranS|t|on of | east one wireless term nal "from an

said agtive medcmlasmné@w ssignad resfeivegdrom parthernode. The met hod
of claim 20, wherein the detected transition of at
| east one wireless termnal froman active to a sl eep
19. stiMeen@hodpfilati Qushgrbfripisinghat no wirel ess
termnals currently being serviced by the base station
arogeiaing Hﬁ%@ﬁ gtatiog f@tt@néﬁloa porn 831¢ Activeanodernd operatig toygaid

transﬂi t‘csucamiﬂ'y m Hé B{'&{ereﬁﬁ)'ﬁnﬁ 'ress'pglgse th ﬁg@?fg%gﬁé@éé %@%ﬁ%g echannel

Ive no operation‘to sa
1nmmuﬁyoperat|on according to a schedule. 23. A base
station, conprising: a transmtter for transmtting
signals; a first control nodule for controlling the

20. tﬁ%@%&k&&l&ﬂﬂﬁﬁ1§¥ﬁﬁﬁ&%€ ﬁhhgn signals during a first
active node of operation, said first control nodul e

c ¢ransigphing gronhesid activemiasisi of mpgfatlam td swadtremat standby mode of
nchr oni za a rate first .
opera LB PRSF G cRp 2o Rp Br Uk b s e Pminel Bbm an active o
a slecp RRXAHS Peratidpnd a second control nodule for controlling
the transm ssion of synchronization signals during a
second synchroni zati on signal node of operation, said

21. SEGRMLERNGS c%imrﬂﬂ Wirein the detected transition of at least one wireless terminal
from an active to a sleep state of operation signifies that no wireless terminals currently being

serviced by the base station are in an active state of operation.

22.  The method of claim 1, further comprising:
transitioning from said active mode of operation to said transmit standby mode of

operation according to a schedule.

23. A base station, comprising:
a transmitter for transmitting signals;
a first control module for controlling the transmission of synchronization signals during a

first active mode of operation, said first control module controlling the transmission of at least
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controlling the transm ssion of said at |east sone
synchroni zation signals at a second rate and a second
woawerossavel wherein at | east one of said SeCOBdT/fUalZ.6/035931
and second_power |eyel are Me%éq ced relative to th
some SYRLFOIZANON SHEHISiRF A e ANY BHET PPEspleveli dpsing. salézﬁrstméve mode
of op &a%én; ah@tion of claim 23, further conprising: a base
st ation node transition control module for controlling
t raagindjconolypede forsantoling i:he teandméssivord Synchromzatlon signals
ncnranl zat1 on.s erat
during ¥ 3600 S Do SRS B e Romtit P Sonudrngile
contrdlBhg tHeQfAnBgission @€ H4ie at Iéﬁﬂrsﬁmbls?ﬂfbhk'&ﬁibtféﬁ sftlaft AP aS€cond rate and a
station node transition control nodul e in determ ning

secongperrer el vahseiniableagonpes pid jerond o+ip 2ed sesand poviel feng are reduced
relatlﬁg?ﬁe Bt &P@glﬁt%@g%?vgé Jevh & nﬁ?&f% R at i on of claim 25,

rein sard nfor I'on”i ncl udes date, tine
and correspondi ng node information for a plurality of
dt[{hf ﬁrent L s .27, The base station of claim 24,
24. £ ha3e ket S 314523 EYQPBRIISRE recei ving signal s
f E%é"ét&tﬁinerﬁédet R HA c%ntr@lgﬂ?(‘l’(ﬁg 'fcﬁ'c@nﬁ‘&'hﬂig Ba5&t Siseblen said
node transition control e IS responstve to at
first ah& ageond mencbfoniatink signhignades cdopeston.equest si gnal and
nobi |l e node state transition request signal received
via said receiver. 28. The base station of claim 27,

25. f Oht bede sevRIOf $iaie 24afuribhbE Eirh@engioupl i ng sai d base
station to a network node; and wherein said base

s B AGRATY feycoingsehedule miewration usereiusad base station maidgdransition
contrdl gncﬂitulé ﬁ%{erﬁﬂlefr%gvh% {batpglg{t{on%' %e%é X gx? h%ﬁ%at?on%n%lah%% %nodes of

state ange r
operasorgnal conmuni cat ed through said interface. 29. The

base station of claim28 wherein said base station

node transition control nodule transitions fromsaid

26. T irhébaGhdtive ofeiein 95, Qﬁ%fﬁtéaﬁﬁch@dlﬁ@irﬁoﬁﬁﬁgﬁ%cludes date, time and
synchroni zation si gnal nodeol operation in response to

corresgjending inegde irfomrsation fox 4 plusalitpof diferanptimek over which
user data is communi cated for a period of tine. 30.
The base station of claim?29, wherein said base

27. STht b statiensAtlalen4] frthbr (ItMssiggnal transmitter.

a receiver for receiving signals from wireless terminals; and

wherein said base station mode transition control module is responsive to at least one of
a wake signal, access request signal and mobile node state transition request signal received via

said receiver.

28. The base station of claim 27, further comprising:

an interface coupling said base station to a network node; and

wherein said base station mode transition control module is responsive to at least one of
a handoff signal, a wake signal, a state change command signal and a state change request signal

communicated through said interface.

29, The base station of claim 28 wherein said base station mode transition control module

transitions from said first active mode of operation to said second synchronization signal mode
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oI operation 1n response to detecting no users with an active uplink over which user data is

communicated for a period of time.

30.  The base station of claim 29, wherein said base station transmitter is an OFDM signal

transmitter.



