SYSTEM AND METHOD FOR ACQUI SI TION | N W RELESS

COVMUNI CATI ON SYSTEMS [ 0001] The present application
wW@bk@BoBSpri ority to provisional U S. ApplicatiPCI/682003085980

No. 60/868,525, entitled "SYSTEM AND METHOD FOR

ACQUI SI TION I N WRELESS COVMUNI CATI ON SYSTEMS, " fil ed

Decenber 4, 2006, assigned to the assignee hereof and

i ncorporated herein by reference. BACKGROUND | . Field

[0002] The present disclosure relates generally to
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services such as voice, video, packet data, nessaging,
broadcast, etc. These wirel ess systens nay be
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Mul tiple Access (TDMA) systens, Frequency Division
Msignip heregicands seqrpamayl hetesn byrgeferenechogonal FDVA
(OFDVA) systens, Single-Carrier FDVA (SC- FDVA)
systens, etc. [0004] A wireless comuni cati on system
may broadcast various tBREKCIRCANTY! information in
order to support operation on the system It is
flesi rghil@ to broadcast the control information as
reliably and efficiently as possible in order to
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[ 0005] There is therefore a need in the art for
techni ques to efficiently broadcast and use control
Ikt or Backgyaunéd a wirel ess communi cation syst em SUMVARY

] Techniques for supporting efficient, operation :
ORET i RPN et BafP 8PS FuC o d i PR 16 e various

@d’rﬁmdgi_‘éht@lfhl. sévieas sucht &t vaiee, NaYeol Hackeridhtad nRk@@fyl Sroadcast, etc.
eriodi ca in
hese wireless s%llsterns may be multiple-access systems capable of supporting multiple

users by sharing the available system resources. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, Single-Carrier FDMA (SC-FDMA)
Systems, etc.

[0004] A wireless communication system may broadcast various types of control
information in order to support operation on the system. It is desirable to broadcast the
control information as reliably and efficiently as possible in order to improve system
performance. Furthermore, it is desirable to broadcast the control information such that
terminals in the system can operate efficiently.

[0005] There is therefore a need in the art for techniques to efficiently broadcast and

use control information in a wireless communication system.



each superframe of a predetermned tinme duration. A

preanble is a portion of a forward |ink transm ssion
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preanbl e for a superfranme may include at |east one

first orthogonal frequency diFision mul ti pl exed (OFDM

synbol for a broadcast control channel followed by at

| east one second OFDM synbol for a paging rel ated

channel . [0007] In one design, a termnal may receive

the first and second (]:Dlﬁ@&[ﬁtfb‘l n a superframe
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pagi ng i nformgtion, [0008] The term.nal may qperate in
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OF THE DRAW NGS [0010] FIG. 1 shows a wreless
CHRAzhisEaake i ©yeive i PemeiMforndion shows a frequency

P oo POl RS ATS B gl A g
sdsigned tr the t@RERYl. AhGterdisdh ovey steedbsivgrenalic asspupe sdpreafit@ncs and
Bl%?%r}gcle%é the first and second OFDM symbols in the preamble of each assigned
superframe to obtain paging information. The paging information may indicate whether
a page is being sent or is potentially sent to the terminal. The terminal may perform
appropriate action based on the paging information, e¢.g., remain awake to receive a
page or go back to sleep if no action is required.

[0009] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 shows a wireless communication system.
[0011] FIG. 2 shows a frequency division duplexed (FDD) superframe structure.
[0012] FIG. 3 shows a time division duplexed (TDD) superframe structure.



[0014] FIG 5 shows operation of an idle term nal
[0015] FIG 6 shows a process perforned by the
W@ eposomeEBe [ 0016] FIG 7 shows an apparat us f oPCT/H82007/085980
termnal. [0017] FIG 8 shows a process perforned by a
base station. [0018] FIG 9 shows an apparatus for the
base station. [0019] FIG 10 Shows a bl ock di agram of
t he base station and the term nal. DETAILED
DESCRI PTI ON [ 0020] ,FIG 1 shows a wrel ess
RN ddbi dahayst desiannef aupatsmeipeblsase stati ons
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' ch eabl y. A base statjon is station that
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base station and/or a base station subsystem serving

ahi asceovectagek add). Thke ttemhni“gueen’desdr i “bewoHer @ra often used
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is used generically for a station that serves a sector

efs. welfdchabase steten ohl Ot ipsavidesr vemmanisetion qogogd for a particular
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ah¢ dachtermnal® ey be stattonary or “hobl fe. *A

t&yentinglon MRy canlt&@ b @hichftes fe@d i§ Gseds TANMPEBRST st dxpatdy, a base
(AT), a nobile station, a user equipnment, a subscriber
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described herein may be used for a system with sectorized cells as well as a system with
un-sectorized cells. For simplicity, in the following description, the term “base station”
is used generically for a station that serves a sector as well as a station that serves a cell.
[0021] Terminals 120 may be dispersed throughout the system, and each terminal
may be stationary or mobile. A terminal may also be referred to as an access terminal
(AT), a mobile station, a user equipment, a subscriber unit, a station, etc. A terminal
may be a cellular phone, a personal digital assistant (PDA), a wireless communication
device, a wireless modem, a handheld device, a laptop computer, a cordless phone, etc.
A terminal may communicate with zero, one, or multiple base stations on the forward

and/or reverse links at any given moment. The forward link (or downlink) refers to the



and/ or reverse links at any given nonent. The forward
link (or downlink) refers to thecommunication |ink
WO e@a0Td380 base stations to the term nals, and PE¢EUS2007/085980
reverse link (or uplink) refers to the comuni cation
link fromthe termnals to thg base stations. [0022]
For a centralized architecture, a systemcontroller
130 may couple to base stations 110 and provide
coor di hati on and control for these base stati ons. i
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multiple (K) orthogonal subcarriers, which are also commonly referred to as tones, bins,
etc. Each subcarrier may be modulated with data. The spacing between adjacent
subcarriers may be fixed, and the number of subcarriers may be dependent on the
system bandwidth. For example, there may be 128 subcarriers for a system bandwidth
of 1.25 MHz, 256 subcarriers for 2.5 MHz, 512 subcarriers for 5 MHz, 1024 subcarriers
for 10 MHz, 2048 subcarriers for 20 MHz, etc.

[0025] To generate an OFDM symbol, up to K modulation symbols may be mapped
to subcarriers used for transmission, and zero symbols with signal values of zero may be

mapped to remaining subcarriers not used for transmission. The K total symbols may



for 10 MHz, 2048 subcarriers for 20 MHz, etc. [0025]

To generate an OFDM synbol, up to K nodul ati on synbol s
woreapsiozosaapped to subcarriers used for transn B&I/URZ007/085980

and zero synbols with signal values of zero may be

mapped to remai ni ng subcarriecs not used for

transm ssion. The K total synbols maybe transforned to

the tinme domain with a K-point inverse discrete
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[we8pe fHIXEQ shows ambsig b EDDFsmpertﬁlmmefmwaz(bo thikt may be used
? ?ngstgrlrjlpl%g)f rT g?rarqgr%{lsélgg ltllr'lndeﬁne for eac%nPnk may be partitioned into units of
superframes. Each superframe may span a particular time duration, which may be fixed
or configurable. For the forward link, each superframe may include a preamble
followed by M physical layer (PHY) frames, where M may be any integer value. In the
design shown in FIG. 2, each forward link superframe includes 25 PHY frames with
indices of 0 through 24. In general, the term “frame” may refer to a time interval in a
transmission timeline or a transmission sent during the time interval. The superframe
preamble may carry control information and pilot, which may enable the terminals to

receive forward link control channels and subsequently access the system. Control

information may also be referred to as system information, broadcast information,



foll owed by M physical |ayer (PHY) franmes, where M may
be any integer value. In the design shown in FIG 2,

we@2wBR/0fsmar d | i nk superfrane includes 25 PHY PCHO®207/085980

with indices of O through 24. In general, the term
"frame” may refer to a time ipterval in a transm ssion
tinmeline or a transm ssion sent during the tine
interval . The superfranme preanble may carry contro
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numbered indices are used for the reverse link. In general, Mg, Mgr, Npr, and Ngp, may
be any integer values and may vary from superframe to superframe. Furthermore, Npr,
and Ngy, may vary within a given superframe.
[0032] For TDD superframe structure 300, a base station may transmit data, control
information, and pilot on each forward link PHY frame to one or more terminals. One
or more terminals may transmit data, control information, and pilot on each reverse link
PHY frame to the base station. A terminal may either transmit or receive, if at all, in a
given PHY frame.
[0033] In general, a superframe may include any number of PHY frames, and each

PHY frame may include any number of OFDM symbols. A superframe preamble may



indices are used for the reverse link. In general,

MFL, MRL, NFL and NRL may be any integer val ues and
woreaeswz0syo f r om superfranme to superframe. Furt hBCTOR07/085980
NFL and NRL may vary within a given superfranme. [0032]

For TDD superfrane structure 300, a base station may
transmt data, control information, and pilot on each
forward Iink PHY frame to one or nore termnals. One

or nore termnals %Etransmt data, control
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such as acquisition, paging, etc. Table 1 lists a set
of control channels that may be sent in the superfrane
preanbl e i n accordance wit hTable ldesi gn and provi des a
short description of each control channel. Table 1
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[0035] FIG. 4 shows a design of a superframe preamble 400 that may be sent in
cach superframe. In this design, superframe preamble 400 includes eight OFDM
symbols with indices of 0 through 7. The first OFDM symbol 0 carries information for
deployment-specific parameters sent in the F-PBCCH. The deployment-specific
parameters may also be referred to as system-specific information, deployment-wide
static parameters, etc. The next four OFDM symbols 1 through 4 carry information for
sector-specific parameters sent in the F-SBCCH as well as paging information sent in

the F-QPCH. In one design, the F-SBCCH and F-QPCH are sent in alternate



of superfranes with even-nunber indices, and the
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timing, superframe timing, frequency error, sector identity (ID), and/or other

information for a sector transmitting the superframe preamble. The terminal may use
the OFDM symbol for the F-PBCCH and possibly the OFDM symbols for the F-
SBCCH/F-QPCH for AGC to set the receiver gain when processing the TDM pilots for
acquisition of time, frequency and sector ID. The terminal may next demodulate the F-
PBCCH to obtain deployment-specific parameters, which may be used to demodulate
other channels sent on the forward link. The terminal may then demodulate the F-
SBCCH to obtain sector-specific parameters, which may be used for communication
with the sector transmitting the superframe preamble. The terminal may next perform

system access using all of the information gathered from the superframe preamble.



with the sector transmtting the superframe preanble.
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RUPREI @ RS tors! Ry FseRBEHF-PBCCH on disjoint sets of subcarriers, and the
OFDM symbols for the F-PBCCH from these neighboring sectors would not interfere
with one another. In any case, a given sector may transmit the same OFDM symbol for
the F-PBCCH in the preamble of each of Q consecutive superframes. The F-PBCCH
may also be sent in other manners, ¢.g., a packet for the F-PBCCH may be processed
and sent across Q superframes.

[0042] The F-SBCCH may carry sector-specific parameters such as hopping
patterns, pilot structure, control channel structure, transmit antennas, etc., which may be

applicable for a specific sector. The sector-specific parameters may be relatively static
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[0046] FIG. 5 shows operation of an idle terminal in accordance with one design.
The terminal may wake up at time T prior to the start of the preamble for an assigned
superframe and may warm up its receiver. The terminal may operate an AGC loop to
set the gain of the receiver. For the current awake interval, the terminal may initialize
the AGC loop to the last receiver gain determined during the prior awake interval. The
terminal may measure the received power of the OFDM symbol for the F-PBCCH
starting at time T; and may set the receiver gain such that a proper signal level can be
obtained for this OFDM symbol. The terminal may use a short time constant, relative to

the OFDM symbol duration, so that the AGC loop can converge within one OFDM
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OFDM symbol of the superframe preamble, and the F-QPCH is sent in consecutive
OFDM symbols. The F-PBCCH and F-QPCH may also be sent in other locations of the

superframe, e.g., in the middle or the end of the preamble. The F-QPCH may also be
sent after one or more TDM pilots, which may be used as reference for AGC.

[0050] During initial acquisition, a terminal may demodulate the F-PBCCH to
obtain the deployment-specific parameters. The OFDM symbol for the F-PBCCH may
be severely distorted if it has a very different received power level than that of the
OFDM symbol just before the F-PBCCH. This may occur, for example, if a base

station has no users to serve in the previous PHY frame in an FDD system, or if a
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sppetifg mnan 1dle state. The terminal may sleep between the assigned superframes
and may process the first and second OFDM symbols in each assigned superframe to
obtain the paging information. The paging information may comprise terminal 1D
information and may indicate whether or not a page is being sent to the terminal. The
paging information may also comprise paging indicators and may indicate whether a
page is potentially sent to the terminal. The paging information may also comprise
other paging related information, ¢.g., a page.

[0054] FIG. 7 shows a design of an apparatus 700 for a terminal. Apparatus 700
includes means for determining received power of at least one first OFDM symbol
(module 712), means for determining a receiver gain based on the received power of the

at least one first OFDM symbol (module 714), and means for processing at least one
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determ ne receiver gain for the second OFDM synbol (s).

fooBetian taeregf. shows a desi gn of an apparatus 900 for a

AL v, ORREL S AR LRI, O pp o

eitnadl 20, Mitsiadci @B of tdbdse sQtidls arinshcsfans tek@imals in system 100
transmtting at |east one second OF S

DM synbol
B ilsiMcbapa gfarien ilh(?’é‘rtﬁadlsm&r(Tf?@Iqa@v@rH@e%ﬁ%gl 03¢ maygggeive traffic
g ’g{o'&ﬁtd.?gz gg{lrét‘y f(ﬂ%' fog %a@s g&l@iule& Qgpglns ?sicﬁpgﬁj Itlf‘esforward
In . an CS

My conprise processors, electroni
Helyicoetol information from a controller/processor 1020, scheduling information from

a scheduler 1030, etc. For example, controller/processor 1020 may provide
deployment-specific information for the F-PBCCH, sector-specific information for the
F-SBCCH, and paging information for the F-QPCH. Scheduler 1030 may provide
assignments of resources for the scheduled terminals. The data and control information
may be sent on data and control channels, respectively. TX data processor 1014 may
process (e.g., encode and symbol map) the data and control information, perform
modulation (e.g., for OFDM), and provide output chips. A transmitter (TMTR) 1016
may condition (e.g., convert to analog, filter, amplify, and upconvert) the output chips

and generate a forward link signal, which may be transmitted via an antenna 1018.



har dwar e devi ces, electronics conponents, | ogical
circuits, nenories, etc., or any conbi nation thereof.

wQ 0®8870581 G. 10 shows a bl ock di agram of a desPgrUSf00H085980
base station 110 and a term nal 120, which are one of
the base stations and one of the termnals in system
100 in FIG 1. At base station 110, a transmt (TX
data processor 1014 nmay receive traffic data froma

data source 1012 for term naI s schedul ed_ faor
{0038k ni <ot teFMIBAl 130 2p SRIRERY 1 DI Ry defsivolhe ifpiee drlink signal from

f)z{ @tﬁloﬁom)r%dlolﬁwﬁéfﬂé Odcl%éél%d g’l%ﬁg tosacfbggl%ll VR) 1?54. Receiver
ornatlon a schedul er I030, etc. exanpl e,
d:@ﬁ?ﬂt may Icendipow erd dmitiZE0AO rmyveplrsmgnaﬂ end pr0V1de samples. A received
nt - spe c information for the F-PB

R} G BiheanPr L036:Pay RettoBh pBroy Rk SEAPIER e 2. for OFDM)
PRI Rehddfa@s MRl QBcdder theh@eshtthdiChlymSS1b el o®kaid Offa "B control
provi de assignments of resources Tor the schedul ed
téommatigh s . Pragrssatallad anay pronideolecpddodatamta @rdataagmlbéOSS and may
sent a ntr hann respect V.

tvhdep 68%(2 éi con gilolilgo mayglo% fod st ro?lgr/grocgsg T ﬁ(YaéZJ a];]e&mmal 120 may
§p’di§t@| 1nnfﬂ§)1dleh§iatdadr@ ﬂlﬁgi wamet 6 lprion ft® rtH@ﬁ)kﬁQtﬁlbl@@ffe@EHnasmgned
nDduIatlon (e.g g provi de outBut chj

MPCHEHRG R?‘i@ere(f‘ﬂW‘ﬁynal’aﬁfoﬂﬁyAQQH@ﬁfd o thecOFDM éﬁﬂﬁb@lrfﬁf the F-
Lo e

PACEAPPRclht S 0Pl L, AHEORIEL ) (U U orD

tyrmhnﬂsrfdrttlmiF QP&:}abmdtoemmrewsz& gaﬁmsg] At terninal

ﬂq%o nt.enna 2 m r ceivetheé war d Ilnt%) )

gﬂm f Ibfhebfag%w% 1Bk, HAX 1% RIRGCHPHLY Heataeraingl {Agmay receive

§h@Ralatd RoR 4 BREIYGCe (16@/@@ L0l 15@)91%51&&{ fr&lQlSéOnﬂ%Me rOCessor

condition and digitize the received signal and provi op

$6oth| dde duty eoélowedol( RQrogdioa Ipay)cbesmopes&@isﬁe gmyencoded, symbol

Bl b Gl SRR bl ni R f oa %, i Sotioned by a

ahislifedrt78 (@ BehFRAB LT erid ik JBtdl QhiclPhi) ?Q}%etﬂﬂhsrﬁﬂéﬁ via antenna
rmivivprow de décoded data to a data sink 1058 and ma

det biescodeitbnc h@.r Bic iererse itk signaly feom terminal 120 and other

feﬁm naly m%rgilgr Qec%%gSr 1919% J %E‘% ngondltfo%e% gpreercgtf I15]32 and

ate an p prror
aémeditiicdsisd @a@ededslbgpaf RKaiwa prB&fS@d)IVHB41054 may perform
AGC based on th nmbol for th

0oL i r@mmgeﬁs@é%qe\%@rs 9192% anﬂeé%@%ér&aymswn@y nsEriion at base

LRGESTo L4 Yol fvelyne W1 hasedagn ddre t
g[ecéehleve(r) ggtl n. 861 ’ @p%ﬁevel)gverglggﬁgnke dd'?@( dé?amay Slote
plrorgmlssmdeé_OM alatat dommitaat <tAG®NEYOr ecdi t\tﬁnma]aflﬂ()p respectively.
&at a m a dat ource 1072 and .contr ol r&f or maf [ Q .

P]&tﬁql ch&;;qo& rlﬁ%(ﬁ Qs Eﬁct transmission of data and control information on
the forward link. Controller/processor 1020 may also control transmission on the
forward link such that the superframe preamble is transmitted as described herein, e.g.,
as shown in FIG. 4. Controller/processor 1020 may perform process 800 in FIG. 8
and/or other processes for the techniques described herein. Controller/processor 1060
may control the operation of terminal 120 in the idle state, e.g., as shown in FIG. 5.
Controller/processor 1060 may perform process 600 in FIG. 6 and/or other processes for
the techniques described herein.

[0062] The techniques described herein may be implemented by various means. For

example, these techniques may be implemented in hardware, firmware, software, or a



1060. The data and control information may be
processed (e.g., encoded, synbol napped, and

worc@alozsed) by TX data processor 1074 and f urt PEF/US2007/085980

conditioned by a transmtter 1076 to generate a
reverse link signal, which may:. be transmtted via
antenna 1052. At base station 110, the reverse |ink
signals fromtermnal 120 and other term nals may be

recei ved by antenna_ 1018, conditioned by a receiver ,
qumbinatiythgierbalirht bardsrs Herlpaeration. 4hF pERegrsing units at an entity

Qero% 8§ 3 inal 834 b ageﬂg%n% CRAL Eé)inllaltﬁérgérﬁé@ GEthRPoe %Qreﬁ%%lication

may direct the operation ase station 110 a
spectficnailtegt@6d airesipe ¢ABUE)y digitehwsighels pibo2@oasnB6.2 digetyl signal

store. prpgram and data for base statio and
Do R SRR, et fo b Rr GRSl iId phsigammable
pRY GirkRCYFPGARS MhebRBrsOf col@bAerdNtn@RNEd@lollers, microprocessors,
I'nformati on on the forward |ink. Controller/processor

doctomayicereso otentetagironicanmdtyi desigoed & perient drowanetigrisrdescribed
@gpﬁ»%hat th §g@g&£&%1m1 %§a¥ble is transmtted as

e cruﬁgﬂp%8r8un, e.g., as §8%wn in FIG 4.
0w68] ol IR/ PrReEessOand 82 QoffBMrcp ahplombhfiocess BOhijuts may be
FIG 8 and/or other processes for the techniques
Herlemped WEr 6pde (Cantiretadurcs pfEEeRe ringtpEtonpycte.) that may be

I . ! . . ‘
SR IR PSRRI AL SR B 0 0P Bt i
g&etal mayhyp e i m/@nonespro@@sdrircddable Gmadidmortamdibler embodying

rocesses for _the techni ques described herejn, [0062] .
gﬁgweré&woa FBEVAESHGBY o P&%ﬂﬁﬁﬁ%@%ﬁ%|ﬂ'éwﬁ%1@au%ydescnbed

NaEIOYSr R EMSle, FiRMco8X AIRIR stdrb@ ffa HEAMY AUES nitB%rP€022 or 1062

I mpl emented I n hardware; firmvare, software, or
Bcblthi Ifaehd rx¢dueadednf a pReessar kag dwencessonmp02hent ¢G0)orhe memory

t he.pr.ocessing unjts,at an entit e g., atermn or

Iy PRUOGRSRIR b a8 brdtrghan e et B s DG Er " tape ode may
ARP! BeC Bl QN 18 PL Cofriptitc PEROE:BE-BAIEHIE Cbdiim( ARHCSY » random  access
dlgltaIR;é%nal processors (DSPs), digital signa

meooes SRig Hewcrdosly DEPDSY , (REIMgr apmrabladla syidemd eggesegnemory
g\%‘ﬁ)l\/l) fplr’gglgrg%lﬁa or ?e%%llf .&%o%m%ﬁ?,(ﬁggﬁaﬂy erasable PROM

rocessors r ers, ‘mcro- ers,

(BEFRPNOC BB 3SHS megloeg t flappyCdisieViod@sict AisBqCDY) egithlondsatile disc

uni ts desighed to performthe functions described

HeYR)-rimagnelp b @plirdl dfa gorgmdrrias Bh (Theceds may goesgeutable by
r a

O o T S DRy S ok AR TR b B ccrtaiPaspects of the

fimotedilityedsscfibkiClidreins, i nstructions, etc.) that may be

f@%g It g%%éggggpsgéﬁgﬁéﬁ?%p %fo t%gsﬁi?s%liossu;eois %?or\fl er tot ehneable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[0065] WHAT IS CLAIMED IS:



general , any machi ne/ conput er/ processor -readabl e
medi um tangi bl y ermbodying firmare and/or software

W@ oes/0mEy0 be used in inplenmenting the techni quUBST/US2007/085980

descri bed herein. For exanple, the code may be stored
ina menory (e.g., nmenory 102, or 1062 in FIG 10) and
executed by a processor (e.g., processor 1020 or

1060). The nenory nmay be inplenmented within the
processor or external to the processor. The code may

al so be stored in a conput@lﬂgl ssor-readabl e nedi um
such as random access nenory (RAM, read-only nenory
(ROM, non-volatile random access nenory (NVRAM,

progr @.mmblé%\a}? A90uQ M BRI i RRRMbion Sdopgdrlstgal |y
erasable P EEPROM), FLASH nenory, Tl opp I sk,
conpadtt leastgme (nEDycssati epnfighred e s?@tdﬂn@edtesciveévmwr of at least one

net,i c or tical data storage deyi etc.. The code .
FES "SllogoBi, FEHIE8 G Bno bSO E T Vel Ty Riimine o
EREISEr §E bcd©aIBOFLENed PowaTJfakdrtde st 8hdfidsPEDN sphbol, and to
the functionality described herein. £0064] The ) )
Posess gt deagleder o501 bRFBM spabeli basede e eelippraaing kogohtain paging
ﬁ@ﬁgl%oﬂqﬂmperson skilled in the art to make or use

e di Sclosure. Various nodifications to the

di scl eser®rivcdupldaktorthasti lbast appproesssot o t hose skil | ed

in the art, and the generic principles defined herein

may be applied to other variations w thout departing
frombhe SphLifypQHaniCOPEIBM tNCwHESH FRUME: 1cdfUSne Th6cessor is
di sclosure iIs ﬁgt intended to be [imted to the
exdigotestoadaderdesd thesredesor gde daseer @i an bhutomasictgairbeontrol (AGC)
ccorded the w dest ,sco cqnsi.ste with the
O Rt e &4 P NGO RO B ALiDB B (1 &b cHel o T QAN symbol.
WHAT IS CLAIMED | S: CLAIMS 1. An apparatus for wrel ess
conmuni cati on, conprising: at |east one processor '
confi gur edThe appertusi pé daoeidyedhgreimethofat glcagteor poeressor is
Ly BRAB0 ¢ SRRh S8 P BT TR wvae
Inegeily &l powes thefreddiveer ghinl fonslrrain awhkd Biter HIM gyeriba@lnext awake
and to process at |east one second OFDM synbol based
BYev¥e recei ver gain to obtain paging informtion; and

a nenory coupled to the at | east one processor. 2. The
apparatus of claim1l1, wherein the at |east one

procedgsor The apparatus of claim 1, wherein the at least one processor is

configured to receive the at least one first OFDM symbol and the at least one second

OFDM symbol in a superframe preamble.

5. The apparatus of claim 1, wherein the at least one first OFDM symbol
and the at least one second OFDM symbol are transmitted at similar or known transmit

power levels.

6. The apparatus of claim 1, wherein the at least one processor is
configured to receive the at least one first OFDM symbol immediately prior to the at

least one second OFDM symbol.



configured to determ ne the receiver gain based on an
automatic gain control (AGC) |oop having a tine

W@ 0802580 shorter than duration of the at | easPCDOE2007/085980
first OFDM synbol. 3. The apparatus of claim 2,
wherein the at | east one procgssor is configured to
initialize the AGC loop with a receiver gain saved
froma prior awake interval, and to save the receiver
gain for current awake _interval for use in a next ,
awake’i nt el B&appatatuph 8f Glay de uyhereineth Mt 1lcasih@psinocessor is

I ' ' . by .

e e P R R ) G BT o IRF LM symbol at
staet of @cwpel fi@RD\rsamibilo] thie rsirggles FEM rspmbolpeaggmiy eont®] information
ghe ap aratus of claim1l, wherein the at |east one

4 Ast! WOHPHRUGR Y HR at | east one second OFDM

synbol are transmitted at simlar or known transmt
power |evels. 6. The apparatus of claim1, wherein the '
at | e8st omhbe prperssoprt i daigonk i wherenh tlee ragcleisteonchepregessor is

I fi | ] ' I '
TG O SRR} LIRS Shft B G eond

OFBINNsimbytiBmeidintélh €oltdwih g &kt sile OPDN 8561, | S
configured to recelive a single OFDM synbol for the at
| east one first OFDM synbol at start of a superfrane

preanpl e, Il“ﬂ? Oaj)ipgrgthfs DIVl 5y b oéx/h&@fntr il % Cl%?stet :n&]les processor is

i nformation a W reless cofmuni cati on sys
ddidigapgdan afetesmofe sapaifiamés awliercdite a tdreigd] obeaghg anen idle state, to
procgssor is configured_ to receive four consecutive

_ SRR poteneASuBE iRRaStandnle RIBETHJNORDIAASY Sofirst OFDM
syRA Al 5 abdsPWnPGetditl BFDUN &yERMiS YOk ssighed Hferframe to

dpparatus of claim1l, wherein the at |east one
pbtemdgbs paging indamfatigor ed t o det er mi ne superfranes
assigned to a terminal operating in an idle state, to
sl eep between the assigned superfranmes, and to process

the afol eaghe %?/Patfaiurs séf Shal ®ywhatinaid pdign@tinfoRBstion indicates

one second OFDM synbol in each assigned superfranme to
vbethpra pags iphejhaeent id Beremiied. 10. The appar at us of
claim9, wherein the paging information indicates
whet her a page is being sent to the term nal.
11. The apparatus of claim 9, wherein the paging information comprises

paging indicators, and wherein the at least one processor is configured
to determine whether a page is potentially sent to the terminal based on the

paging indicators.

12. The apparatus of claim 1, wherein the at least one processor is
configured to process at least one third OFDM symbol for at least one acquisition pilot

based on the receiver gain.
13. The apparatus of claim 1, wherein the at least one first OFDM symbol
comprises a Forward Primary Broadcast Control Channel (F-PBCCH) and the at least

one second OFDM symbol comprises a Forward Quick Paging Channel (F-QPCH).

14. A method for wireless communication, comprising:



11. The apparatus of claim9, wherein the paging
i nformati on conprises paging indicators, and wherein
W@ b@sarosBeast one processor is configured to deCEURINE085980
whet her a page is potentially sent to the term nal
based on the pagi ng indicator 12. The apparatus of
claim1l, wherein the at | east one processor is
configured to process at |east one third OFDM synbol
for at |east one acquisition pilot based on the o
r ecei JEFMYAING. reqedvedTRveraitdedrs ons TEttarthogonahisaasney division
. iJf.st OFDM synbol conprises a Forward
Iﬁ’?ﬁmﬁxfhg?ggdca tnm(%g’ntrol Channel (F-PBCCH) and the at
| east dgamnismganccFd\asy bdzetl oodhprdacsiesd aower efathd aQeasgtlone first

53%5%3 (ﬂ nne| (F-QPCH). 14. A nmethod for wreless

Y28 . conprising: determning recei ved power

of at plogasingonelchitroe RESMPOFMAN fhRBUSALHA 6 YRS tRBiver gain to
mul ti pl exed (OFDM synbol; determining a receiver gain
blisimcpagmgtinermaicei. ved power of the at | east one first

OFDM synbol ; and processing at | east one second OFDM

synbol based on the receiver gain to obtain paging

i nfor MRt i oMhe Msthdh@f redifmod4,0fvheleai Mcl dctchhiding thet Reiver gain
determi ning the receiver gain conprises determ ni ng
EQBPIISSE APIPERINGL tHe FESEEr SN RAscd PoerUamaisi gt emitiod(AGC) loop

' . . i
AR » LR Yoty b APa SRAGH the SBK Bhc FESPFDM symbol.
The met hod of claim 14, further conprising: receiving

a single OEDM s ol. for th t least one first OFDM
syrrbo?ﬁi m%gyal@é@%ﬁfa&m lf‘ofeﬁér‘é’trm@&& one second

OFDM 8%BRAle- 2 Islnold SFHRE BRALAT £t @k Mt Idast Tt RRE OFDM symbol
conprising: determ ning superfranes assigned to a

trempdin@ly mpetathcrd ldast ene sechind G AMesyndHokepi ng bet ween

t he assigned superfranes; and processing the at | east

one first OFDM synbol and the at | east one second OFDM

synmbol7i n ¢REMeARAiI RN IUPRIthEAMIRNfrRiPt ai n t he

pagi ng i nformation. 18. The nethod of claim17,

furt h%@temm@isgp@tgames assigned to a terminal operating in an idle state;
sleeping between the assigned superframes; and
processing the at least one first OFDM symbol and the at least one second

OFDM symbol in each assigned superframe to obtain the paging information.

18. The method of claim 17, further comprising:
determining whether a page is being sent to the terminal or is potentially sent to

the terminal based on the paging information.

19.  An apparatus for wireless communication, comprising:

means for determining received power of at least one first orthogonal frequency
division multiplexed (OFDM) symbol;

means for determining a receiver gain based on the received power of the at least
one first OFDM symbol; and

means for processing at least one second OFDM symbol based on the receiver

gain to obtain paging information.



determ ni ng whether a page is being sent to the

termnal or is potentially sent to the term nal based
w@eooslzospagi ng i nformation. 19. An apparat us fBRET/US2007/085980

Wi rel ess communi cati on, conprising: neans for

determ ning recei ved power of,qat |east one first

ort hogonal frequency division nultiplexed (OFDW

synbol ; neans for determining a receiver gain based on

the received power of the at |east one first OFDM

synmbol ; and neans for processing at |east one second

OFDM sy rTbo*l“h@ ?Qa&@ &hg alrft Cﬁ) V&hergal ﬂ}et 91691?51 Fon deterrmnlng the

pagi ng i nformatton. 20. T e apparatus o alm

wieeivei gait hempeamsndans fatetotrrmiming tha rleeewmgmn/baseg anran automatic

canpri ses s for .det n1n ng the re e er a
EA8Ban g AT Bon BEvies bEH ConBrOorACES™ HEGHOR D Mg east one

HiseFreMsyapsL. shorter than duration of the at | east
one first” OFDM symbol . 21. The apparatus of claim 19,
further conprising: neans for rece|V|ng a single OFDM

swmo forfhe at rﬁ mbol

i m’redlk%\t el ?B%aﬁ’para almfgf 19§ C%mBH%} Bond oFDM
Synbohleali’szfor%&lﬁﬂ?@r ﬁhgllé @FDM 8yribdl Kor fthl bhRAst one first OFDM
conpr|3|n means tor determ ning superfranes assigned
pankpld istaly By tatheef 1past ane seqprd @Eg%sy Heedns for

sl eepi ng between the assigned superfranes; and neans

for processing the at |east one first OFDM synbol and

t he af2.| ea%he apraraecoitdaiFDYifayirdobmprisiegch assi gned
superfrane to obtaln the paging jnformation. 23. The

appar BEHS BF dClcAPRIDD SURCHidhey 4% i%?ﬁamlﬁaéaﬂ?graftlag in an idle
ggkernlnlng whet her a page is being sent to the

termnal or is potentially sent to the term nal based

on t hecgagongeémigbetatemtic aﬁsdgned superpates; qndogr am

Compr PG BB~ G (BTG 8t Taade e HaHp e pleas one

slebRd OIFMAV rs?‘ﬁ@d)l\ﬁﬁ daONBIon&f suplerftSasto Db ﬁie@ ing information.
ort hogonal trequency division nmultiplexed (

synbol ;
23. The apparatus of claim 22, further comprising:
means for determining whether a page is being sent to the terminal or is

potentially sent to the terminal based on the paging information.

24. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to determine received power of at
least one first orthogonal frequency division multiplexed (OFDM) symbol;
code for causing the at least one computer to determine a receiver gain
based on the received power of the at least one first OFDM symbol; and
code for causing the at least one computer to process at least one second

OFDM symbol based on the receiver gain to obtain paging information.

25.  An apparatus for wireless communication, comprising:



code for causing the at | east one conputer to

determ ne a receiver gain based on the received power
w@Rooslzsat | east one first OFDM synbol ; and coOREI/1/82007/085980

causing the at |east one conputer to process at |east

one second OFDM synbol based the receiver gain to

obtain paging information. 25, An apparatus for

wi rel ess conmmuni cation, conprising:at |east one

processor configured to transnmt at |east one first

ort ho@o?ﬁ%ﬁt PR JURGFESPT afARATIgHES  RLItRNPNIE B dlepsbreig) first orthogonal

RYGRALy ARARSA ﬁlhﬁg)leg&ﬁo&bﬁbl\hmw%lﬁﬁmsiﬁ% EorktR1 i fBASAHoh, and to

at | east one secon DM s ol conprisinhg pagi ng

traufsoritratt ieast dnelseomidnQFDMe sminbdleastprome pagisg indeDMtion following

|, wher.ei at | east ane, first OF S and
TR st e s ' 08 S o bariaraf il B QoeaharE By Sibol and
fHendtl 184st e kBOWMA OFBNG %bspw%r AR S aCOfhiMPSF &hBwn transmit
the at | east one first DM s is useable b

nbol y
pewerloalls and whetear theméleraetcpélie\fésst QEPM fyonbol Freusgabl¢ bpstrminals to

d. l.; d | ed. h
RS RAS L b RO o AR AP LY PET SR o5

wher eh tehttey adupl&P®tth® ieleddt @ﬁ@?ﬁ»@éssd'ns configured to
transmt a single OFDM synbol for the at |east one
first OFDM synbol at start of a superfrane preanbl e,

and tectra ' at e | t »ON : y I .

e o AP R SRR MR gcesor i

eqpiguaidus tohsmit aismg2SQFDMVe sahboltftiethatit leestsie dingg OFDM symbol at
red to transmt at |east ong third

SR 3;?}%@%5@33%4“%%@ 8 fgn kaalilesﬁltﬁ%%ﬁ Opg fegend OFDM symbols
[ b AW ROrN DR irf thé gt ONSVEEHdl OFDM symbol . 28. The

appar atus of claim 25, wherern the paging information
identifies at |east one termnal for which a page is

bei ng,sent. or is tentially.sent. 29. A hod for .
i ror2ls cOfitPRRR ON LR SIS rURsth (FHngng processor i
tQARrQNG thanksit a0 ldafiagenaird OFEM PmBoioY bBlc@t one acquisition pilot
mul t1 pl exed (OFDM) synbol conprising control

folowrirgmthic ohlcagioae second MERMmym&pl.| east one second OFDM
synbol conprising paging information foll ow ng the at

| east one first OFDM synbol, wherein the at | east one
first20FDMIBy apydratandf tlhgn @b, Whasin teaggontbridetdi identifics at
synbol are transmitted at simlar or known transmt

[satteme tapanad forarbicha pes i betng sgat ardnreteyipdlyseitist  OFDM

synbol is useable by

29. A method for wireless communication, comprising:

transmitting at least one first orthogonal frequency division multiplexed
(OFDM) symbol comprising control information; and

transmitting at least one second OFDM symbol comprising paging information
following the at least one first OFDM symbol, wherein the at least one first OFDM
symbol and the at least one second OFDM symbol are transmitted at similar or known
transmit power levels, and wherein the at least one first OFDM symbol is useable by

terminals to determine receiver gain for the at least one second OFDM symbol.

30. The method of claim 29, wherein the transmitting the at least one first

OFDM symbol comprises transmitting a single OFDM symbol for the at least one first



termnals to determne receiver gain for the at | east
one second OFDM synbol. 30. The nethod of claim 29,
wWoL@BeT133@ he transmtting the at | east one fi rBCT/OFDM/085980
synbol conprises transmitting a single OFDM synbol for
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32. The apparatus of claim 31, wherein the means for transmitting the at

least one first OFDM symbol comprises means for transmitting a single OFDM symbol
for the at least one first OFDM symbol at start of a superframe preamble, and wherein
the means for transmitting the at least one second OFDM symbol comprises means for
transmitting the at least one second OFDM symbols immediately following the single

OFDM symbol.



