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active state. [0004] The access termnal typically does not have the
ability to nonitor information transmtted by the access points when

it is in the sleep state. TherefP' ?ﬁﬁf termnals typically
periodically transition to an idl e state nitor for messages from
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can transition from the idle state to an active state to initiate an active communication

link. In the active state, the access terminal is able to receive information from the

access point as well as transmit information to the access point.

[0003] For the majority of the time, the access terminal remains in the idle state,
awaiting the transition into the active state. The access terminal is typically a mobile
device that operates from batteries stored within the device. The access terminals can
conserve energy and extend the battery operated run time by transitioning to a low
power state, often referred to as a sleep state. However, in many instances, the access

terminal cannot immediately transition from the sleep state to the active state.

[0004] The access terminal typically does not have the ability to monitor information
transmitted by the access points when it is in the sleep state. Therefore, the access

terminals typically periodically transition to an idle state to monitor for messages from

the access points.

[0005] Some wireless communication systems incorporate quick paging channels that

are used by the access points to indicate the presence of a paging message to an access
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page occurs. Therefore, there is a need to reduce the probability of a missed page.

However, there remains the need to maintain or increase the battery powered

operational time for mobile devices.

BRIEF SUMMARY
[0008] A quick paging channel in a random access wireless communication system
includes at least one bit in a quick paging frame identifying the presence of a paging
message for an access terminal or group of access terminals. The quick paging bits
identifying the presence of a paging message for a first access terminal is encoded with
one or more quick paging bits corresponding to one or more additional access terminals
to produce one or more forward error correction bits. The jointly encoded quick paging

bits are broadcast to the access terminals by time division multiplexing the quick paging
frame with additional frames of information. |



3 [0009] Aspects of the disclosure include a nethod of notifying an
access terymnal . The nethod includes determ ning presence of a
schedul ed %@Sﬁéssﬁ%r the access termnal, setting a qu?‘éWE%?@?’%“m
bit froma plurality of quick paging bits in a quick paging bl ock,
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assert a %13{51% %ﬁg%ﬁaﬁg{%@@@% ?%8%% ?‘r?&%q’??? to gernrateap enrorer qaisk
confi gur eRRging Wjesker at e a qui ck pagi ng bl ock having at |east the quick
paging bit and a distinct quick paging bit corresponding to a

di stinct SSAbRcHy ; t he quic agi ng
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the disclosure include a systemfor generating a quick padl
message t9RSR OURYE 0fiks depomBressing processmi ni ng presence of a schedul ed
nmessage for the access termnal, nmeans for setting a quick paging

bit fr om[8043] urAsdpetty obtheglisoldsupaichide a system for generating a quick paging

message that includes a scheduler configured to determine scheduled a paging message

for an access terminal, a quick paging block generator coupled to the scheduler and
configured to assert a quick paging bit corresponding to the access terminal and
configured to generate a quick paging block having at least the quick paging bit and a
distinct quick paging bit corresponding to a distinct access terminal, an encoder coupled
to the quick paging block generator and configured to generate an encoded quick paging
packet based on the quick paging block, and 2 transmit processor coupled to the encoder
and configured to generate at least one Orthogonal Frequency Division Multiplex
(OFDM) symbol having at least a portion of the encoded qﬁick paging packet.

[0013] Aspects of the disclosure include a system for generating a quick paging
message that includes means for determining presence of a scheduled message for the

access terminal, means for setting a quick paging bit from a plurality of quick paging
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BRIEF DESCRIPTION OF THE DRAWINGS
[0016] The features, objects, and advantages of embodiments of the disclosure will
become more apparent from the detailed description set forth below when taken in

conjunction with the drawings, in which like elements bear like reference numerals,

[0017] Figure 1 is a simplified functional block diagram of an embodiment of a
multiple access wireless communication system. ' |

[0018] Figure 2 is a simplified functional block diagram of an embodiment of a

transmitter and receiver in a multiple access wireless communication system.

[0019] Figure 3 is a simplified functional block diagram of an embodiment of a
transmitter implementing the quick paging block.

[0020] Figure 4 is a simplified functional block diagram of an embodiment of a
receiver configured to process the quick paging block.
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2006/ 13 8%?@\11&9 t[h%g?c%/np ezn%%gl%g o? a plurality of quick paging bits. The wireless

communication system can reduce the probability of a missed paging message by

increasing the number of redundant bits, which can be forward error correction bits.

There is no theoretical limit to the number of redundant bits that may be added from the
joint encoding process. However, from a practical perspective, the number of redundant

bits is likely less than the number of bits required to send the actual paging messages.

[0026] The wireless communication system can periodically transmit a quick paging
block having the jointly encoded quick paging message. The number of quick paging
bits set in each quick paging block is likely relatively low, provided the wireless
communication system schedules a quick paging block at a sufficiently high rate. The
relative sparse population of set quick paging bits in any particular quick paging frame
allows the wireless communication system to compress the quick paging block to
further reduce the number of bits that are transmitted to the access terminals. The
wireless communication system can implement any one of various compression

techniques, at least one of which is discussed in further detail below.
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communication with access terminals in a portion of the cell. In cell 102, antenna

groups 112, 114, and 116 each correspond to a different sector. For example, cell 102 is
divided into three sectors, 120a-102c. A first antenna 112 serves a first sector 102a, a
second antenna 114 serves a second sector 102b, and a third antenna 116 serves a third
sector 102c. In cell 104, antenna groups 118, 120, and 122 each correspond to a

different sector. In cell 106, antenna groups 124, 126, and 128 each correspond to a
different sector.

[0031] Each cell is configured to support or otherwise serve several access terminals
which are in communication with one or more sectors of the corresponding access point.
For example, access terminals 130 and 132 are in communication with access point 142,
access terminals 134 and 136 are in communication with access point 144, and access
terminals 138 and 140 are in communication with access point 146. Although each of

the access points 142, 144, and 146 is shown to be in communication with two access
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t han each vathihe tempiredsandtmayralsabe teferidieto 28I GRIhde somid et meach
access te&_-lm nt. distance fromthe correspondi ng

o aII1 mﬁf\%ﬁﬂ a differ

ant enna grougg ity RE Rihagsstagion, @ 9F eeme Aler Bominoldgyt esascedsact or s
provi de sidrtnatal h{? aRE P b Ny, nd, ot her conditi.ons
in the cell, t_gmg)a?}sgadi ffeéraigﬂte 4 %h%hneqﬁ@gﬁg%ﬁ%ﬁggl @legﬁnc&oﬁg@?if’f’a
bet ween el cqup@ant {8+ nedr teminal) swircless compond tattbrade RRIBteBhRD 2

wi th whi ch e i l.cating. [0034] .Each access terminal, for
exanpl e 1%8@? §/ep| ca:’lliyiﬂlét%gee t{ﬁgcﬂ’c §°Wﬁi°&%?étmﬂi%y- characteristics
not experhﬁgged lr)%n%ny ot her access term nal because of the varying
channel cHla?k i Uifan beseenfsomdtigurel Hbatehenavebssdbmaninatt 180) $37, 234,a38N 153,

over ti mea@ndio | n-:] ocat i.on. 035] .An. access
poi nt, for exa\rir_%lweéatfgg?ahrrgf&& i ag%oads 1gre]sl?e§,h¥e 8‘?1{“8‘?%8 hpihenagesspe
qui ck pagierginakinghesanicovell. Eurthen feathutoase@afindl ki B Sitfeli0 2R 32
w thin thﬁom@ﬁé/eoraegﬁ %a of the access ﬁi?:i nt 142 can receive t fie

qui ck pagi ng 1 ht TIO018 YHernagrowRs Jeth which itis cemmunisating.aBohiofkhese
pagi ng bi factoRgirovitle kituativait, itiBn | ool Ll ng the presence
of a paging frlr;\i}jsrsage di rect gg%té%lhtg ?\(gé%l@%{e)g%ﬁ?%?%dﬁogﬁg (1%8%%?5 %{Ee ceqﬁ
di f f er i ngoCAEKelferentrhamel onditipns tode pectettybetwieenancle seceb Sl fhinal mdia0

and 132 i ctive abili.ties to accurately recover the
qui ck pag@%ﬁ{(’% ﬁ%%ﬁ%%eﬁg%g?o%\y\@%g&&ﬂééﬁﬁ@@%%i ck paging
inforrratilgﬁ%dgsd,gn oded to provide redundant information, such as one
or nore f r A6Fesg frrrarali fon eximple 130 dypicallyssxperienves ahiqud @nnand

132 have qha kARt nd lah d successful determ nation of the
assi gned qui ck p;éli ﬁlg ?Fé%etdmirngﬁy FRTeRY %Fﬁjdlaﬁ;l abﬁ'edgégﬂ’mgof a
m ssed pa&fennebeanditionac Festhernoreithethannel characteristics change over time and vary

due to changes in location.

[0035] An access point, for example 142, may broadcast a frame or block having the
quick paging information. Each of the access terminals, 130 and 132 within the
coverage area of the access point 142 can receive the quick paging information and
process it to determine if a quick paging bit that it is assigned to is active indicating the
presence of a paging message directed to the access terminal.

[0036] The differing channel conditions experienced by the access terminals 130 and
132 alter their respective abilities to accurately recover the quick paging information.
However, because the quick paging information is encoded to provide redundant
information, such as one or more forward error correction bits, the access terminals 130
and 132 have a greater probability of successful determination of the assigned quick
paging bits, thereby minimizing the probability of a missed page to that access terminal.



WD 2006/ 138556 PCT/ US2006/ 023483 8 [0037] The wirel ess conmmuni cation

system 10 | pl ex the quick paging information o

channel s Sgggﬂ¥@¥&%iher I nformati on. Fpr exanple, in an yfi%%?@?@?%ﬁ;
the wirel ess communi cation system 100 can broadcast the quick paging
i nformati on across a channel enploying sone or all of the subcarrier
frequencies. The subcarrier frequencies used to carry the quick

pagi ng i nfl8P3H: i Bie wirelessecontreumsioation systomalO0icen suultislek the quadld pagigher
i nformat i qﬂfotl_&aﬁ&[eo‘%g%e?ss termnals. .I.n tﬂei:s nner, the wreless
conmuni cation Syst em 100 ey S W e qfher Hyormation, Hosexgmplekingagi ng
channel WOFDM tirrwiedlssstonnigi ) .
enbodi nent.s cand_ygﬂgmigrrpl emenstsed ut i I%lﬁﬁgy%t?gﬁg%%%nﬁ%%@%?%lg&mscgrp 28980

or 260, prPEEim asmss g chans] employingome @3l of thedTBearsisr Sbquoncies) The

Figure 2. olb&@rrid" rped on a rocessor,

control | er:& or .dgt ﬁé%?%gggaslltogg ev%gg%gﬁ%n%ﬁgxﬁga@%ge% ¥8¥put er
readabl e isnbaarniars isedso carpotheninfteiation 68| 6cd¥B HraMads InIRN HEENEOHR
obj ect code, ,or ot herwi se. 0039%} Figure 2.is a sinplified functfonal
bl ock di agPEEAS FommuBIcRReR sstam 490 gan time division wpitiphx the quickeeging a

mul tiple [ARSEwith bALLSSINHORTIY 'e%%%ﬂ'eﬂﬂ system 200. At transmtter
system 210, traffic data for a nurffber of data streans is provided

froma da 0 t transmt. dat a pr.ocessor, 214. I n an

enbodi rren{[@?’esgc ﬁrhg%?é&%?? opig ¢ mﬁ‘?\k‘é‘ﬂ? 8‘&6‘3)9@92158 fransyaig { TXprocessor

transmit a0 enZel, pio¥ediai 28 PHIOTTRS G mekibr) DITHFr, ai&gﬁf?’m%e 2. The
ased on

interl eaves the traffic data for each data stream
part i cul aPTCEHPHgaY Be Refrmed) encanyproesssarrontralieraostthegrotasipg devide

coded dat gnd By BOSBrS | : .processor 214 lies,

beanf or ni ng wel ght Srtofﬂa;aggﬁsg{y& %aldggigft&ﬁhghﬁgfﬁa&’mﬁ feaaﬁﬁsaﬂeaﬁ%as
t he user sairgshdodk, abljest sgdd)ot etharwishiei ng transnmtted and the antenna
from which the synbol is being transmtted. In sone enbodi nents, the

bear o [Wasyc sy eyoihpEEAAABAIRE L 0aR o ARAEbOESPERE

information that is indicative of the (ion 0 sion
pat hs bet Wensputerand eessiver pod multiplelacdess wirelesohmnumicution sysiba 2002npe!

adimails g agctes wrdlos o @
hanne  crisRlR ot B, Bl SRR B € Bptiben g EaBbirers iamerded Som affata
schedul edsourcea21o & sttt (TRPJFX pitibssoPd BF ERSAlentbblishal é&.%itl t‘agtg s%r?%

packet format based upon rank information that 1s transm
t he user .1S{igBsHYfledAEer dggenecye Hagserit aemad Iadata peesssony] Hformats,

mul ti pl exgfdeVahd imérl dbesIRE ratifd dffa for each data stream based on a particular coding
scheme selected for that data stream to provide coded data. In some embodiments, TX
data processor 214 applies beamforming weights to the symbols of the data streams
based upon the user to which the symbols are being transmitted and the antenna from
which the symbol is being transmitted. In some embodiments, the beamforming

weights may be generated based upon channel response information that is indicative of

the condition of the transmission paths between the access point and the access terminal.
The channel response information may be generated utilizing CQI information or
channel estimates provided by the user. Further, in those cases of scheduled

transmissions, the TX data processor 214 can select the packet format based upon rank

information that is transmitted from the user.

[0040] The coded data for each data stream may be multiplexed with pilot data using
OFDM techniques. The pilot data is typically a known data pattern that is processed in

a known manner and may be used at the receiver system to estimate the channel



OFDM t echni ques. The pilot data is typically a known data pattern
that is p ' a known manner and may be used at |V
system to%@?@ﬁé?}gk{he channel WO 200§/ 138556 PCT/ uszooe‘}@gé@g&bﬁ%
response. The multiplexed pilot and coded data for each data stream
is then nodul ated (i.e., synmbol napped) based on a particul ar

nodul ati on schene (e.l%g, BPSK, QPSK, M PSK, or M QAM selected for
that dat a S$A%8%m Ths pyiipleed pidehiand cpded daymfookeach daestredat i@ thedt odulated

codi ng, a HQM | I ch dat.a .stre R e deternmined b

i nstr gct i orgg pr Rg?g{eagﬂ %@%ﬁegdgo&as%@&%ﬁpm?ﬁﬁét&%gc ¢rB% 66 are BPSK, QRSK, M-
nunber of , & MeQAMpseléctdd o (RS ] i

rank i nf o%ﬁ%&i on that is transm tteg@fﬁ?’%%&’ ?ﬁgdﬁgé@%gf%b%éﬁg

modul at i orf “ASofding, pndmodglstian frieaethdata steeantimay pe defettrited bya TX

M MO  pr o¢@smefiond s dH ‘ ess ..t he dul ati on_synbol s
(for exanple, for%gc’an:%w]p& Kﬁ%ﬁ@éé@é@?@a@m@n FoToge of pgrallel
synbol st SRRk stragmmay beearietl eccxding To/iHR)raRe@orhlation @it 222dnsmlited from
certain e irents, TX M MO processor 220 applies beanfonning

wei ghts to the 'synbols of the data streans based upon the user to

whi ch thf sinbol s are being transmtted and the antenna from which
the synbol®44d] pdhggnodulationsymbeld for alhdathsiteanserstheh proveded 8 AP SEMO

i nformat i 0048 wWhAS: miter 222a rough 222t receives and
pr ocessesg%;i%pecfi ve rs}%}%o “EPTPEEH eomﬁélg?ﬁ‘q}bs Igyforgxammpls forog
si gnal s, rEX MIMO pebdebson 220 thedl provaddd! Vf dyRibol stfd Hitter
upconvert@wigf #]ﬁ%&lﬂgﬁl gnal s to .prg\r/ci) de a zlcm)dul }i?%ééh{ssﬁé?lvglt?agul abl e
for tran 1 & RéZim InoertR Srbpdiments, SR MAVpocessat 220 applivs
transm t t Bgapnf3idia Wte@&u,g transmtted from NT antennas
224a through 224t,g rewec%%éﬁ@l?&g F%%gg%aﬁbg‘%@é‘?ssgPpgtil@’teé’ﬁ‘?rztg()‘,’hl?hqe
transmi t t ¥8 syiels atedwing tyamatmittat andrthe aitoren fhym WRicHHAE SHABS i2 Béifg

t hr ough receiv signal from each antenna 252 is

pr ovi dedzé%{gng@érae%&rﬁé% Ve g%’é’i“@‘gﬁes oroNEach recei ver 254
conditi on@ éﬁa g,, .filters, anplifies, and downconverts) a respective
recei ved WPEHal Each tyansmittes 22 Ratheongh 222breeelvessarginarbedssespresicdve symbol

sanpl es, f he .sanpl eg .t rovi.de a correspondi ng
T eeet vedt e BBoVile Bledt S38 I ORHERAE 45 SieB candibmsdis . it
recei ves fétess, pnd upmavertd) tise MRloEGMNEE pSOVIBOL modhlRA

: ; .'E?%{ai aIBB for
recei vers_254. based og w ticul ar_receiver processing technigque to
provi de tHESTERRD QYFRiEs Goaist N megwinter signals roen traiEmittes @285 Ng

by RX dattBrough 222t are then transmitted from Nr antennas 224a through 224t, respectively.

[0043] At receiver system 250, the transmitted modulated signals are received by Ny
antennas 252a through 252r and the received signal from each antenna 252 is provided
to a respective receiver (RCVR) 254. Each receiver 254 conditions (e.g., filters,
amplifies, and downconverts) a respective received signal, digitizes the conditioned

signal to provide samples, and further processes the samples to provide a corresponding
“received” symbol stream.

[0044] AnRX data processor 260 then receives and processes the N received symbol
streams from N receivers 254 based on a particular receiver processing technique to
provide the rank number of “detected” symbol streams. The processing by RX data
processor 260 is described in further detail below. Each detected symbol stream
includes symbols that are estimates of the modulation symbols transmitted for the

corresponding data stream. RX data processor 260 then demodulates, deinterleaves, and



processor 260 is described in further detail below Each detected
synbol des synbols that are estinmates of t | af |
synbol s tﬁﬁ(ﬁ%g?ﬂ%&’for t he correspo%il ng data stream h%ﬁﬁg#g‘%”%}
processor 260 then denodul ates, deinterleaves, and WO 2006/ 138556
PCT/ US2006/ 023483 10 decodes each det ect ed syrrbol streamto recover

the traffi¢c data for the data stream The processing by RX data
processor 9s60dsssachydgiecsedesymho} stream tmﬂecqmer fher traftic dyta For thE Whia stream. The

214 t tt t 210.
0045 T ensnnery KT eR-BeBr 36l is “Gmmbimeniaty by rbossroved enT MO

may be usemtoctessoraeohmd’ETKdea:ﬁmc@ga@icg/ﬂdtﬁgngﬁl%pégtegﬁz% t he receiver,
adj ust power |evels, change nodulation rates o enes, or other

actions CRRSPbanitd he,

si gnal -tolfg?)l Se-and- i nt e(rpS esr?ccé'”rc %Iel igﬁl@;ﬁ%?r‘i"ﬁﬁfoﬁl@?(&?@ée§ﬁ%l
streans, @ﬁﬂ‘onpme,tﬂpyceﬂnrhepmhm@t eOREEAGEC BdjB it foSver ?e%lsg HHpdes

t hese quar11]%df%ﬂa'%#g q.a pr ﬁcessor 70. . RX data processor

processor D 196§ Qrcherpes, oy ethgrackions. rﬁXé’rQﬁeSQQIQGO'hMyfibrther\esﬁm%R
for the syld Gpnal-R-068&56U-

i nf or mati on, %ﬁtfch as the lé%irﬁeﬁg{f&&@‘f%t@ﬁﬁf %(i%%%ﬁs F’I‘S#%Wﬁ?s and

f:o rr}:()r is g/ passitjyigther ﬁmebhazanfeufm mui’prlc:awas ﬂieﬁtgcllﬂalﬁﬁ?h bé‘eaﬁdr(zﬁo

ink an a str exanpl e

conpri se gﬁ?&ﬁgﬁfe‘)@g&g#’ %d’r%‘fﬁﬁ %ﬁgl TR tuyger; Eﬁeaﬁﬁﬁ%@géﬂtﬁ@y a TX

dat a procé@%@uvevm\ﬂmmes tef. P%‘c@béb?émﬂﬁfl f tRuk er of
data strea fromsilﬁgata s%durce 276, nodul at Qd&%gééa m)gfefle?:%l ’ég

condi tion Wu Py SUAR A% the Khanpe Qualiny bldgh(QQDrWhEhdnaymszims'ewaﬁblﬁack
to trans Rk f ter. system t he
nodul at eglrt%lbg?lgl s frggam I’gCEI %r syélm"]&]1 %ﬁﬁn q/%‘}c/tg‘f’%’&‘ dafastpmns
223 condFen Qm@@lebgher(é,@bmayec&nﬁﬁéh oxﬂﬁgiz(zhptsﬁhﬁg SRR arm@gt A fclié]ltﬁ&pr t243
an proce oce o recover the reporte
by the %ﬁ%&%ﬁr’%@?&%aw @fal@@lsol r§cq1mr1:rq£ﬁ@dataé@t a mmber of
processorda&ﬁﬂ:rcﬁﬁﬁ fmed dha sbﬁakez‘?}ét:ﬁ&mlé‘c trrﬂﬁxf’att 8@2 %%coglbng
rea

and nodul ation schenes to be used for th

gener at e Wansmaitess 234e through 254r, Td ttam$mmecbh&ﬂzso tradshdittensstein M JVO

processor 220. [0047] At the receiver, various processing techniques

may be usiOl4elo At baseitinigsithy 21roeﬂﬁlzﬂ&ﬂn§zéc9£i§ha‘1s EBnISt Ak shliem o are

streans. These receiver ocessli ng

transmtted sdg)b
be gr oupé‘acqlYF%/ X RETHRS Frith  porditianaskhysreodivers §%tdeaiodalatbd§136m&1ﬁddﬂiﬁtor

recei ver J0Q&RBsHOS so ref ed to as
equal i zati on techni ques) Ba prbdsEb 2250 Becder it Cdr'reported by the

receiver system. The reported CQI is then provided to processor 230 and used to (1)

determine the data rates and coding and modulation schemes to be used for the data

streams and (2) generate various controls for TX data processor 214 and TX MIMO
processor 220.

[0047] At the receiver, various processing techniques may be used to process the Ny
received signals to detect the Ny transmitted symbol streams. These receiver processing
techniques may be grouped into two primary categories (i) spatial and space-time
receiver processing techniques (which are also referred to as equalization techniques);
and (if) “successive nulling/equalization and interference cancellation” receiver
processing technique (which is also referred to as “successive interference cancellation”

or “successive cancellation” receiver processing technique).



and (ii) "successive nulling/equalization and interference

cancel I at er processing techni que (V\,hl ch IS f
ok 2P RGL5

to as "suc terference cancel l.ati on” "succes

cancel l ati on" receiver processing technique). V\D 2006/ 138556

PCT/ US2006/ 023483 11 [0048] A MEMO channel formed by the NT transmt
and NR rectﬁ*qﬁ antennas maybe deconposed into Ns independent

channel s hPMEI fomyed tythe No tradneit M1 N}, reteivendahas may be

channel s red t tial sybchannel (or a

t ransni ss% ﬁﬂé anne ?ﬁ%@?ﬁ%ﬂ&%‘é ‘E’gll‘ Nar®i B £ Nﬁi}ﬂdncéch@fﬁleNs

di nensi on A C svmrele commupj cati on
system zoom‘ﬂe%glrl gaér; %%Pﬁ) Igf !edrafgr 3388%%%?1& change @Eﬁltlﬁaﬁm@ﬁon
wth the @m@ﬁﬂh@mmmmmm@ﬁ@spoﬁm&p@ﬁ@hﬁont o determi ne the
states of the various quick paging bits corresponding to the receiver

systens 230049 tIHeheau
conflgureg togq| encode F{ﬁg&%g?%ﬁﬁggg%gﬁa% ?’fé? ggﬁ 2% ?)i‘; ai]ﬁg‘?rgx
r edundant dgfaipEocesier @Ih4,aanombmahonmﬂadhepfwesswamulrﬁém&»ytgz aaﬁq,perate

f ty bit
B oo S SIS e L SR S B R S b i ebrasgivear
be syst esytérns mﬁdhm@)v@fag@%abem%% aMﬁgﬁ{E@ééon 8&%@ ng%a{?ﬁ%}(

Each recel ver ste 250 can operate to receive t e enco
pagi ng i ff chits tergentrateone vesposmtlwylantibitd whad ¢ag bei t .

The RX prg&g,gﬁpg r,ocessor 270 and
nmenory 272, can rfjoggg gét{b Re qﬁg’g%gg?%"h%f’ ?@t Co tPTLHAMPIS: & PN bit,
whet her m@yalscngiwmdanpy@wqc(@@gomm &hé&reipd T AR, %E'eﬂé‘o@&egﬁea%be The
receiver %?s e m 250(€$n det%& or correct sone errors int qui ck

|

pagi ng AP CRePdiE0 998 AoBvrigmptioersedingand t her eby reduce the

probabilit of a mssed page due to inproper decoding or erasure of
the assig uEé‘Fb rﬁ&%ﬁ’@@)’b&m 23006 bperatego trecedrel the ncoided ik gg%ng

function %5 @ngh an_enbo mant of .a transmtter

configure to |rrp enent . an eneoaRyy ik hhRmRBK pragassor 260, in

t ransni t t amigfdionavittbibe fwesMQWhﬁ‘dm% Ry 3 18!

syst em of. ur.e 2 g, portion of a?l1 g}écriezgga%%elcﬁfléhﬁr}ﬁ#]gpﬁgﬁggure
1. The tr’&%&? r@w Waethapitscassignetiquick pagimg binés setiot dnlotiveases s
wrelessrp&r@w@, re 1 to mnimze the

probabi | it that&t été}gczcg:ggégt%@%%{a?% @SPPeﬁFQESIB %@&PW&)agl ng
nmessage ti mwaﬂl@thdmgpmd’e&r Whd thetbBly 26066 HRChrBRAH h ﬁu' ck
pagi ng bl %% €{0052£ Th lified funct I onal bl ock dia am o

Fi gure 3 RoFY fuq P AmpLonsh §F°§ Tigregwre of the assigned quick paging bit.

[0051] Figure3isa simpliﬁed functional block diagram of an embodiment of a
transmitter 300 configured to implement an encoded quick paging channel. The.
transmitter 300 can be, for example, a portion of a transmitter system of Figure 2, or a
portion of an access point shown in Figure 1. The transmitter 300 can be implemented
within the multiple access wireless communication system of Figure 1 to minimize the
probability that the access terminals will miss a scheduled paging message through a

missed or otherwise unrecovered portion of a quick paging block.

[0052] The simplified functional block diagram of Figure 3 illustrates only a portion
of the transmitter system associated with the quick paging channel (QPCH). The
simpliﬁgd functional block diagram does not show related blocks such as those

associated with generating or mapping the paging messages that ére associated with
active quick paging bits.



of the transmtter system associated with the quick pagi ng channel
|Lfied functional bl ock di agram does no how

reI at ed blgﬁ%%@ﬁ%éﬁ as those associa gd Wi th generati nglg%fmgﬁ'ﬁﬁ?zﬁém

t he pagi ng nessages that are associ at with active quick paging

bits. WD 2006/ 138556 PCT/US2006/ 023483 12 [0053] The transmtter 300

enbodi nent_of Figqgure 3 includes a timng and synchronization nodul e
302 coupl 8033 & mitéer 3:@0¢mb1sﬂnnmbﬁmgtm3 BoMdesa G &l 1O a

i ck i 310 t f th
o <t et S s S Al T B
opti onal | yo eqmok@dglhgbaaowgeﬁkramgwgmd%ﬁ%s {56 312

t hat can % |cJ'J&uded to generate a corrpresseg qui c pag
The qui ck E‘Z&B © Pk pagiggbleckgeaeraion L0 is @tienally cmppddad atcplokfpagm

aggr egat omp12R@ ad control bl ock rmdul e

320 generates o%?%s%?nﬁngi@gkﬁ% dﬁi %Egp"ﬂ)‘ﬁeg? O STETYE & FOMPESSd gk ad

cont rol bpagirg hledk! Eheqmck@agnglbwckdo inPrds§ien m&ﬁmtz% c@lgﬁcd tbh@

aggr egat ot 3§0&1 @@g’gnd&% g’o nt rol bits to gui ck pagi ng

bl ock or c%e 2B 2§ Ft?&kA PhQIOthNIdaldi’@O geherates
ui ck pagnm@mhbl@%ad&o SRy paupl es

¢ elipis c]n]%ont rollg{)lﬁf'&g[% gga.% é@ge 120450

t he conbi ned |ck paglng and | oa

The encod&™ dhreregregatord36n did eggragattn 330. apphidsane BAa GoRWbIbHs tb fhe
coupled t processor 220 coupl es

essor
the si gng'lu tgg%ﬁg irM[aarc\gm ?@regﬁeéﬁgﬁﬁ@ﬁglol&%mg opyehetley el quick
usi ng an pagiegiblacleR4onpdéd®&]. The transmitter 300 enbodi ment of Figure
3 includes a timng and synchronization nodule 302 that tracks the

timng of [gobg b or ac ets enerated by the
transmtt er Ooﬁfﬁgéré e 382‘%0%%? thetcﬁ §1 ké%@”%ﬂ'?@ Gopge] bt
nodul e 30 aveneader 340.aThe enwﬂammunpefavéslt@ Bncodd @ 6182 THGicBdddSoutput i
gener at ed t& le I’tl Wé er 300 ave substant ially the same perl ods
The ti m ng é 2§ Bracgivor P@%@Qﬁ@honpieszthe and

track frasignal iod Rghsmi@ sPa @thﬁe[t% ?sgﬂh d nunber
of bits. In an OFDM systen%% It may a vag%ggeou ﬁaiframe to

i ncl ude t st 0 rrbol [0056 A
superfra Saln | n%%déieyi.%&gogc?&bé’ P ﬁ’@ﬁ'ﬁfgqnﬁ udes  Hiing an

Addi t i onesithb,romzalmmmthﬂé BOD¥at ’hivhctkb'ﬂ{b ﬁrﬂﬁg%fﬁ?erﬁlfsaﬁ]am(ég%l&%s o? | Cli? ed
to partlcul%aeg rt]réeir;ntlon For exanple, each supér are car 1 mer

a preanbl&? Eanspiterst00. dn gaeembodiments thei timing and synchronization
module 302 maintains a bit synchronization, such that the bits generated by the

transmitter 300 have substantially the same period.. The timing and synchronization
module 302 can also synchronize and track frame timing, where each frame includes a
predetermined number of bits. In an OFDM system, it may be advantageous for each

frame to include the information for at least one OFDM symbol.

[0056] A superframe can include a predetermined number of frames, Additionally,
specific frames within the superframe can be dedicated to particular information. For

example, each superframe can include a preamble of a predetermined length, such as six
frames or six OFDM symbols.

[0057] The superframe preamble can be used to populate a broadcast channel that is -
transmitted to all access terminals within a coverage area of an access point. One
portion of the superframe preamble can be allocated to the quick paging channel
(QPCH). For example, the QPCH packet can be one frame or OFDM symbol within the



frames or six OFDM synbols. [0057] The superframe preanble can be
used to p roadcast channel that is transmtt « I
access te%%@f&@?’%ﬁ)hi n a coverage arga of an access pofﬂ?f/f}@gémzuw
portion of the superfiane preanble can be allocated to the quick
pagi ng channel (QPCH). For exanple, the QPCH packet can be one frane
or OFDM synbol wi thin the WO 2006/ 138556 PCT/ US2006/ 023483 13 \
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packet or ui ck paging block within the QPCH packet or sone other
nmessage. ﬁ%&éﬁ*?&'t"ﬁ]é(r gleé%%mtﬁ%%@? carnke qonfigurer e allocatrpnyawanbes of bitsg the

the size P(%ﬂ%gapa%t?@‘a{&g%%%fr%éﬂah%éoriﬁ%cé@rﬁeﬁt@ﬁ?wﬁ 1l det er m ne

the size o e timng and synchroni zati on nodul e

i's couple a schedul er 4. The hedul er 304 tracks
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system tim ng.. I n one enbodi nent, 'the schedul er 304 determ nes that

the wirel 880 EansmatterSP9deas net sand msizend thedQBEH papketansaelicse
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access timing. In one embodiment, the scheduler 304 determines that the wireless

communication system is attempting to set up an active communication session with an

access terminal that is presently in an idle state.

[0061] The wireless communication system sends a paging message to the access
 terminal via the transmitter 300. Additionally, the wireless communication system sets
one or more quick paging bits assigned to the access terminal or group of access

terminals in which the desired access terminal is a member.

[0062] Although any number of quick paging bits can be assigned to each access
terminal, typically only a single bit is assigned to each access terminal or access
terminal group. For example, a quick paging block can be defined has having a
predetermined number of quick paging bits, and a particular access terminal within the
coverage area of an access point can be assigned to the nth quick paging bit in the quick

paging block.



termnal, typically only a single bit is assigned to each access
term nal term nal group. For exanple, a quic ' gzl ck
can be de&\r/(ﬁgog?%ﬁ%%%avi ng a predeterrp'tned nunber of qu&&ﬁ%ﬁﬂ 3483
bits, and a particular access termnal " wthin the coverage area of

an access point can be assigned to the nth quick paging bit in the
qui ck pagi ng bl ock. WO 2006/ 138556 PCTI US2006/ 023483 14 [0063]
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[ 0066] Theitelaidihud a@iabIIPbOMK qBRRPasThEHIcKD coupl es the quick paging
bl ock having the properly asserted quick paging bits to an optional

qui ck pagj I I Lon., mdul e ... The quic aqi bl ock
conpr essi Ldr?%ﬁ'ﬁd 3&%’ q@%g% 5 g% %5’ ok %esefﬁﬁa d ié %?tﬁ@’mﬁ%ﬁﬁ@rﬂh‘g?cq’ﬁa'ﬁgr ded
to repr eswhichtquickamgire it t6uisek. DaghdekaBiplS thd @ﬂ@ﬁkagﬁ?bl%ﬁ EéncPAG NY
bl ock cor‘rg)ress‘g gn dule 312 can inplenent virtually any conpression
t echni quesetsife 1c SAgh @uek Baging:bih fatisassasiatediyith g accesvibatranrespect a

corrpressi%-@éﬁ;lggg Q, . G, G& r ression, | ossy
conpression of S 8%@ olﬁéfl)ﬁtm]azgt [ on& E)?ﬂ!fbos S tggélj %a%%plﬁriggngpﬁn%peﬁsgggﬁ
conpr essi e quick pagin
a ﬂ)%g]f thﬂe qﬂlck paging iocg generator 310 couples the quick paging block having
the properly asserted quick paging bits to an optional quick paging block compression

module 312. The quick paging block compression module 312 operates to reduce the
number of bits needed to represent the asserted quick paging bits.

[0067] The quick paging block compression module 312 can implement virtually any
compression technique. The compression technique can implement one or more

- compression algorithms that can produce lossless compression, lossy compression or
some combination of lossless compression or lossy compression of the quick paging
block, depending on the number of quick paging bits asserted, the position of the quick
paging bits in the quick paging block, or some combination thereof,

[0068] The quick paging block compression module 312 compresses the quick paging
block of length Ngp pix to generate a compressed quick paging block of length
Nqp_ms¢_comp. In one embodiment, the length of the compressed quick paging block



bl ock, dependi ng on the nunmber of quick paging bits asserted, the

posi tion Lck paging bits in the quick paging b [
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conpr essed cl(w ck pagi'ng bl ock. The receiver
block that is indicative of the number of pages or number of bits included in the quick

paging block. Instead, the transmitter 300 can rely on a receiver determining the
number of pages and the number of bits in the quick paging block. For example, the
receiver can test a number of hypotheses and thereby determine the number of bits in
the quick paging block. In another embodiment, the quick paging block compression
module 312 can include a field that is indicative of the number of quick pages or the
number of bits in the compressed quick paging block. The receiver determines the

number of quick pages or quick paging bits by extracting the appropriate field from the
compressed quick paging block.

[0071] Table 1 shows the size of the compressed quick paging block as a function of
the number of set bits in the quick paging block for the embodiment that does not

include a field indicating the number of quick pages.



nunber of qui ck pages or quick paging bits by extracting the
appropri at ' fromthe conpressed quick paging bloc

Table 1 stﬁg(\?vfébﬂt%hgssg%ze of the corrpresslgd qui ck pagi ng bl ggg[uggo%%(lnﬂw
function of the nunber of set bits in the quick paging block for the
enbodi nent that does not include a field indicating the nunber of
qui ck pages. WD 2006/ 138556 PCT/ US2006/ 023483 16 Table |I Lengths of
Conpressed Qui ck Pagli#hlest obngthsiofSompfesset QuidksPagingBlsdk Pagi ng

Bl ock NQp- M5SG COMP  Q—-1,_or >5 ~I ogz( B~l bits 2 or 3

3rlog, (NQP~I bits 4qr5Nembepd{se¢tBRsBK )| bits [0072] The]out put of
the qui ck pagi ng bl o¢ck Quuigl PagingBlookdulle 3120H.MS¢Eoyt ed to the
aggregator 330. In the_enbodi nent in whijch the quick pagi 5ng bl ock
conpression nodule 3XR1jeredm tted, the oléz&t; pﬁm's"b‘r'mt fromthe
qui ck pagi ng bl ock g¢nerator 310 is co S}J ¥d*t'he "aggr egat or 330.
[0073] The | oad cont o b-ock—redute—320—concur+epntly generates a

| oad control bl ock hav?r;gg one or nore )iqbgz(}\fgm@ﬂebléﬂrmm nment, the
| oad control block ig Nw BL K bits in ength and is set by the
access network. The [dawtScontrol bl ock :5poér r eSgmgjtsany | addi ti onal
information that is flirected to one or frore aéc&&s termnals as part

ol |l oad contrn
JITTeT

of the quick pagi ng chanmmetr—Tformattonr—Fthe—+oag—€
i nformat i n | Ly a 1 f information. For exanple,
the | oad EoTeF o RE ohiphh 48t luRbopinkBock sonipersiog ragduie i oupled o
term nal sthetagpregater p30. nin'the embedideaLmSyHIBE tH Wufdk P Mo fol Bl an-
Al ternatiyvel ﬁlg é}z”le | oad .control information can |ﬂ%g?§;@%égogﬂpg§s§108f
access te 1342 5 Qypttedihe quick Paging dlocl frpiom thei quickr paginghlodksgenerator

appl i cabl 810 Ae68518d IEthEL elonging to the class indicated by
t he | oad controlﬁiﬁbl ock i%?ljggﬁa %’3002 can ignore the nessage. [0074] The

aggregat o erates t oncatenate the conpressed qui ck pagi ng
bl ock or ("Hiﬁg u?ﬁii°6§§f’ﬂ‘§&6ﬁ%%<m%$‘ﬁﬁ3%91%01108%1 netsitess loak corttrol bioik
enbodi meriavimg orfREth@8 6KE ! TCéHe dnftodiniht] ' cks: the gui ck
pagi ng block and the |oad control b dé’ktﬂéﬁ?g%%‘g&eﬁé‘?‘&?%%g n
append t Hength and isgst Pysthelsicersk network eThelbad Eorithud block can represent any

additional information that is directed to one or more access terminals as part of the
quick paging channel information. The load control information can be virtually any

type of information. For example, the load control information can indicate a class of

bard

access terminals that are permitted to access the quick paging information.
Alternatively, the load control information can indicate a class of access terminals from
which the quick paging information is applicable. Access terminals not belonging to the

class indicated by the load control block information can ignore the message.

[0074] The aggregator 330 operates to concatenate the compressed quick paging
block or the quick paging block with the load control block. In this embodiment, a
QPCH packet carries two information blocks: the quick paging block and the load
control block. The aggregator 330 can append the load control block to the end of the
quick paging or compressed quick paging block.

[0075] The aggregator 330 couples the concatenated quick paging and load control
blocks to the encoder 340. The encoder 340 operates to encode the concatenated
information. The encoder 340 can implement virtually any type of encoding, and can

implement, for example, systematic encoding, block coding, convolutional encoding,



qui ck pagi ng or conpressed qui ck paging block. [0075] The aggregator
330 coupl atenat ed qui ck paging and | oad contr | ocks to0
t he encodgﬁ)gﬁgq%$%g encoder 340 opergtes to encode t he @%ﬂ@gyﬁﬁg?@ﬁ
i nformati on. The encoder 340 can inplenent virtually any type of
encodi ng, and can inplenent, for exanple, systematic encoding, block
codi ng, convol utional encoding, WD 2006/ 138556 PCTI US2006/ 023483 17
turbo encaaibb@ncaiig, bhéthellik®, or¥onfdmbiHionIRdres THRYJuGRE of Eﬂé%n&ﬁfei) ut
of the en 8er 340 represents the quick pagi ng packet.” [0076] The
QPCH packefV peprerenisthoariek pagingpedkel. nt er | eaved, repeated, dat a-
scranbl ed and nodul ated using any one or nultiple techniques. In an
enbodi nend007%6] NRE QPGH paclen thay heankeded] cianné] inferlavidyrepeatets @diat O

generate an_inijtial, st f.a scranbler (not_ shown). [0077] _In one
embodi nen ts?raJPme_d@Hg Wéﬂ%“q%?%’n‘ﬁmog mpleple ftechgigues. s, crahndimenicn
the redundaatIdof 6 aAd & paskReRiRML 600 kA b8 :ﬁgffdﬁt% gteﬂgrgférbﬁqgiﬁal §8ke of a

concat enated qui ck paging and | oad cont bloc stemati ¢ code
can gener &¢tembles{naighompile, - a Cyclic Redundancy Code (CRC), a
syndronme, a parity bit, or sonme other code bits that provide a |evel
of redund§e07y] [INGAESEmBbENRAE Heteincdd& 330 dRpRMmehi% SBRaREE LRCELdakket
to the TX M I\/&J Processor 220. In one enbodi ment, the TX M M

Pr ocessor tBegdumdanichitsaze anpendediodhe endypithe pamrdified nongatendied quickipagEBM
synbol hayj e il tkon. The T MO
Processor \‘ﬂgg}ag gﬁntgg ﬂgrcg%’eAt %@Bﬁ?é@e&% Irgeﬂ‘% b%’gte ’l‘%pqtehaeé%ﬁ

packet i nRedwstangnCads (ERC)ak kymafrombea §dribbit drGatei ot codé biCthaiodde
pr edet er m Ted if’b et, of all of the subcarriers. In such an

enbodi menf SEhE TEMIBRSY- havi ng the QPCH packet is time division

mul ti pl exed with other channels in the OFDM system [0079] In sone
enbodi meni®78} h&he xoeadra 344 eapplasdhe @R0dehQPOHE mrcket to the BNINEAMO t he

QPCH pack riers i e of redet ermj ned set
of - modul ieBbP2Ad an g eARo B IR TR AMCRSotpr i srocessdie 220

uses QPSKencwiedQRCHucketrandprodues POFDM kaAbsl PRk thEorhpiste I'n
ot her enbod%gte,nis, the TX M MO Processor 220 may use sone ot her type

of modul aP3SHE MEERRteR BresRX MBI ropesser?Piven gerasedithre@FDM branigieCH
packet i njiycamhd @8 GFCIR phAER It nidtiont abRY SRbf the OFDM subcarriers, or across a

predetermined subset of all of the subcarriers. In such an embodiment, the symbol

having the QPCH packet is time division multiplexed with other channels in the OFDM
system.

[0079] In some embodiments, the TX MIMO Processor 220 may be able to modulate
the QPCH packet onto the subcarriers using any one of a predetermined set of
modulation types. In one embodiment , the TX MIMO Processo\r 220 uses QPSK
modulation for all the modulation symbols of the QPCH. In other embodiments, the TX
MIMO Processor 220 may use some other type of modulation, such as BPSK.

[0080] In another embodiment, the QPCH packet information is allocated to a logical
channel that is mapped to fewer than all of the subcarriers in the OFDM system. In

such an embodiment, the logical channe] to physical subcarrier mapping can be static or

can be dynamic.

[0081] If the multiple access wireless communication system employs frequency
hopping (FH), the QPCH can be assigned as a logical channel, sometimes referred to as
a hop port, and the logical channel can be mapped to physical channels according to a



channel that is mapped to fewer than all of the subcarriers in the
OFDM syst h an enbodi nent, the |ogical channel |
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QPCH packet to all of the access terminals in the coverage area.
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m ssed page becones” very |ow. [008 | gure s a Sinp d
f unct i onagonshentlyioagerter tieiranspentioxiuielnpagifig bits in the same OFDM symbol.
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[0085] Further, all the bits in one TDM slot are jointly encoded and can be encoded
with a strong CRC, where a strong CRC refers to redundant coding bits that provide a
high probability of successful receipt of any particular quick paging bit in the packet.
This has two advantages,. First, the coding gain due to joint encoding provides
additional margin not available using a single bit. Second, because of the strong CRC,

the probability of a missed page becomes very low.

[0086] Figure 4 is a simplified functional block diagram of an embodiment of a
receiver 400 configured to process the jointly encoded QPCH packet. The receiver 400
can be a portion of each of the access terminals of Figure 1, and can be a portion of the
receiver system of Figure 2. The simplified functional block diagram of Figure 4
illustrates only those portions of the receiver 400 associated with processing the QPCH

packet. The receiver 400 typically includes other processing modules.

[0087] The receiver 400 operates to perform roughly the complement of the process

used in the transmitter system to generate the QPCH packet. The receiver 400 receives



recei ver 400 configured to process the jointly encoded QPCH packet.
The recei \(ﬁ(ﬁ] 400 can be a portion of each of the access_termnals of
Figure 1, HABBE a portion of the_ _receiver system O?CEPWP@M?‘.‘S?’
The sinplified functional block di agra'{?”n of Figure 4 illustrates only
t hose portions of the receiver 400 associated with processing the
QPCH packet. The receiver 400 typically includes other processing
modul es. [tE@GFDMbﬁnbﬁ%hMﬁﬁné@l@QPm%&&thﬁ\ifb‘éW%fHer(%P@ﬁ YcKef €The
stem

conplenent of the process wused in the transmtter sy 0 generate
the QPCH peReket 40§ peesithe rdyrdant gpodingdnipomativn to00eras88BSBobability that the

PCT/ US200 : ! . t ai ni th CH packet and
recover s thec Pt by Gulk phiny BIRRL 26 B o it e iR
encodi ng iredoveredt Tha réceiven40Cases tHerecqropdibdiith pagindbit infhienatish@er | yi ng
bits in the, quick i ng bl.ock and .| oad contraql bhlock are .
successf ul Vﬁnﬁ"]&}@&g%é&g avypleen Of EANATB AcY o BRI tor [fer & beRABeRt Pagmiec k
pagi ng bi tharkePiRBdaEON t0 determ ne whether to awaken or remain
active to nonitor for a subsequent paging channel nmessage. [0088] In

one enbodi , 4. f _the f ai. cess termnal _ nonjtors the

pagi ng clﬂ@r?r%il Iﬁsonge@%cmefleé}c@?w fﬂﬁgtﬁsa@é@%@éb@gm%a%mmg

cor r espondhdithebal £ dePAY2dHIND L the CRG Qlccedds I%}yé?%@ﬁécsagﬁ&iﬁg ﬁﬂick?%ging bg
e sticceeds, dan

instructed to nonitor the paging channel. >
the assi giett.dlg aseessdgmpgalis instracted toymonitorshepagingichansel Tde GRE

access t Lol r . 5l & T r.obabi | it f

i saet ect rnot > alEiHaeldd ek ;3B it . o iRty de weess
error, antermive rqfumbs &bi kletrystats. The prababilisy bhmisdstetiivigis egiiio fiéCh as a
CRC havin r. noge.hits, [0 ] The receiver 400_includes_an

ant enna Zg?%laﬁ’éﬂfy MH@@C@Q%@@&M@D&&% propagility isceery low with istreng
254. A syQRiT, Qi a d CRCIRIHLS dHore@sat es in conjunction with the
receiver front end. The synchronization nodul e 410 determ nes, based

on the re dsignal,. ,the symbol tim fraomthe synbol timng
t he frarr\s‘fﬁgtiri\%F s t};)hélr?creivr% 4{’@}?10 cs m’l’ﬁ‘éte‘?rﬁ’rc%z\a}g% oppiGE aé‘??&“% fegpltriazes
t he synchreasiverfroaent 250! BRyheRtoARatiQCRAYEIle UG op&talirs dﬂfﬁ]\ﬁi '
particul ar, the CFDI\I}I prearrblyg1 hgvi_?lg t he C]%DM 33m0| V\/l('yt cttﬁﬂ%%&@
packet . [TS90Fr frept endc dihg synchrosiration mnozigle 410 detesmines cbasebm themeasived

having th B a. prpocessor 260, The RX.

M MO dat ag r oggg ssgl?B§6 : gﬁé{igrtoes %’ﬂ 89@8%1}%{@6 ﬁﬂ%‘e DEFfEAG e,

on whi ch ThereQriCkt frautleat] 264 utitizhs itk @ahchronization information to recover the
OFDM symbols, and in particular, the OFDM preamble having the OFDM symbol with
the QPCH packet.

[0090] The receiver front end 254 couples the OFDM symbol having the QPCH
packet to the RX MIMO data processor 260. The RX MIMO data processor 260
operates to demodulate the OFDM subcarriers on which the QPCH packet is modulated
to recover the QPCH packet.

[0091] The RX MIMO data processor 260 demodulates the subcarriers in a
complementary manner to which they were modulated. That is, if the subcarriers are
QPSK modulated, the RX MIMO data processor 260 performs QPSK demodulation of

the subcarriers.

[0092] The QPCH packet is coupled to the QPCH decoder 420. The QPCH decoder
420 operates to decode the QPCH packet in a complementary fashion to the manner in
which the packet was encoded in transmitter. In general, the QPCH decoder 420



to recover the QPCH packet. 100911 The RX M MO data processor 260
denodul at arriers in a conplenentary manner t Lch th
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I nterl eavi ng, encodi ng, scranbling,” repettt e |ike or

conbi nat i enenf bnned e enerating the QPCH packet. [0093]
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condi t i onabnditigaliy @eccebd e raBmastaRbdRO Bits aaélehfoﬁttﬁééﬁﬂe Ofthk Qé’sﬁééig&eﬁe of

the associated .quick_paging bit. For exanple, e recelver can

deci de noflWifk PpgiBg bis Fonexamle. e repeiver 400 cahdecide nof tatpesbesuihe kodiagi ng

bit. In s : | N ceiver 400.can trade-of f e

processi nlgdﬁécglri\~ %g%%%%@ﬁ%%gs%ﬁ £ hﬁt E%Su é@S&F‘%?&aBP%Ee@% r@&veféfg) can

probabi | i trgde-offf therproessing gnergl absoeiated st e d@d':ddin% Proeéd3Fér the probali;]ility
e

enbodi nment t he. recei ver cap be_configured to always exam ne t

coding bi pprousiine adalsr asseried b I ofer erhadiaeis, the xescivenran be konfigured
embodi Menio, alivhfs SkaaRGISe $88inS Bits, ARSI A Be (RC: SEQLLT %g@%@@ﬁgigﬂgcfh Fe

received bit error, and in Some Instances, can Ide
mor e er r offEbRiments tevdedodsir 20 catheperate twidlenti §20masentdefa roeived bit bRor,

correct t q Lfled erroneou its. [0094] The output_ aof the
decoder 4 %S&%tei%élyaﬁcgsﬁ 8t eﬂ‘éisycﬁg?ﬂ“b CREt oneesteemad Bits. Jhe
coupl ed tdecaderui206arpiag ogerbas kord@s BERIQRTicARORMsDid30. I n the
enbodi ment in which the QPCH includes a conpressed qui ck pagi ng

bl ock and oF:! e er 0 coupl e at .l east
t he conpr [ggg*e]d glﬁf @E&’%ﬁ%ﬁ tﬁ% ﬁﬁﬁg(eﬁ(ﬂ[’(‘)oorg ﬁ’g’%ﬁ?ﬂ %tﬁﬁe 83’31%3 E%C@R optionally
deconpr eskd coupled do b qutRPagimgdlovkeldcarapressivipinodateyi3of It e eBitbdintdnh

the |oad _gcontro Qc o the decoppr.essi gn nodul e. [0095] The quick
pagi ng bl%@&ﬂhﬁ’c@@i é}l AfomAressaderiph paging Block apd a dnedcentzol blok,

conpr esseafle gedodkr LA ToRhRGKIE the }edsed Hﬁfck E)?%@g %Pc%c%%ﬁ{g%ﬂckt °

the process, used to conpress the quick pagi'ng
enmbodi mermagieddogkitegompression wivdnte 430, and need not couple any of the bits from the

load control block to the decompression module.

[0095] The quick paging block decompression module 430 operates to decompress
the compressed quick paging block in a manner that is complementary to the process
used to compress the quick paging block. In the embodiment described above, where
the quick paging block is compressed by including the positions of uptoa
predetermined number of quick paging bits, the quick paging block decompression
module 430 operates to initially determine the number of asserted quick paging bits
represented in the compressed quick paging block. The quick paging block
decompression 'module 430 can determine the length of the compressed quick paging

block and can then recover each of the positions of any asserted quick paging bits.

[0096] The quick paging block decompression module 430 can recover the quick
paging block and output the quick paging block. A subsequent module such as a paging
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t he pagi ngditgoégul e can direct e receiver to no

nmessage. tapopspderinalis agserted,ithamaging module camdisart thetreckivirttdy  t he
access t eqf¥afi | : d, i modul e can, direct the
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t he QPCH. theGOS®B teFininat &s ot hsserted; ithepagdingesiofitle vedaidct He rBBeieFRodi ment
of a net h&d 00 ,of 1 ener at i qggea qui ck pagi ng bl ock havi ng one or
more assel PSP &S egﬁé?%mﬁ’r Pt ocqyenes pfifhe AL cess term nal of
a pagi ng nessage. The nethod 500 can be inplenented, for exanple, in
an access[0989ht Fignre ipia simplifind lowpkart oftan embodiméntef ammithatisGMF can

be inple . exanpl the transmtter system of Figure 2 or
Cranen & ¢ Bcaroge a8 Gobharii cRath oiprepmersal aHick Basing bikdos 10
wher et hendtifging ah htess icAnBial 8££B5knPRleBhage. FPASHEIBES0b gy puimber and
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messages. implemented, Jor examples fiban acsessawin of Figurerl nMase partictlardgahaccess
t er m nal Smethod 500 can be implemented, for example, by the transmitter system of Figure 2 or

transmitter of Figure 3.

[0100] The method 500 begins at block 510 where the transmitter in an access point
determines the number and identity of the access terminals scheduled to receive paging
messages. Typically, the scheduled access terminals are those access terminals
presently in an idle or sleep state for which a communication link is desired and there is

presently scheduled a paging message that has yet to be sent or for which a prior paging
message has yet to by acknowledged.

- [0101] The transmitter proceeds to block 520 to determine the status of the quick
paging bits in a quick paging block based on the scheduled paging messages. The
transmitter can be configured to set or otherwise assert the quick paging bits associated
with the one or more access terminals scheduled to receive a paging message.
Additionally, the transmitter can be configured to clear or otherwise de-assert the quick

paging bits associated with those access terminals for which no paging message is



presently in an idle or sleep state for which a comunication link is

desired a ' presently schedul ed a pagi ng ness
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[0105] The transmitter proceeds to block 570 and schedules the QPCH packet for
transmission. In one embodiment, the transmitter schedules the QPCH packet to be
transmitted in a symbol from a plurality of OFDM symbols in a superframe preamble.
If the QPCH packet occupies the information carrying subcarriers of the OFDM system,
all of the other channels, including traffic channels and other overhead channels, in the
system are time domain multiplexed with the QPCH. Similarly, if the QPCH occupies |
only a subset of information carrying subcarriers in the OFDM system, at least a portion
of other channels are time domain multiplexed with the QPCH, provided the subcarriers
are not dedicated to the QPCH.

[0106] The transmitter proceeds to block 580 and maps the QPCH packet to an
OFDM symbol at the appropriate time determined by the schedule. In one embodiment,
the OFDM symbol is a symbol in the first six preamble symbols occurring in a

superframe. Of course, other embodiments can have other symbol positions.
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In general, the nethod 60 f Figure operat&s ad a conplenen
t he QPCH Imganerakithe method698 of FigtireG operdtes R4 toihplEmentetthoQPEED begi ns
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PRk REBE:
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wih the CEENTSRSLaR-Arb R RuBbLnEr B dSe DELHRASRS) sBReRsn it

recovers theendfid-bfRigimets, thedPCH@acket can be contained within a single OFDM
symbol. In one embodiment, the receiver synchronizes with a superframe timing and

extracts at least the OFDM symbol associated with the QPCH packet.

[0111] The receiver proceeds to block 620 and recovers the QPCH packet from the
appropriate OFDM symbols. In one embodiment, the receiver demodulates the
subcarriers of the OFDM symbol and recovers the QPCH packet information.

[0112] The receiver proceeds to block 630 and decodes the QPCH packet to
determine the presence of errors, if any. Depending on the type of encoding used to
generate the QPCH packet, the receiver may have the ability to correct one or more
errors in the QPCH packet as a result of the decoding process. The receiver also
performs the complement of any coding operation such as those that operate to

scramble, interleave, repeat, or otherwise process the QPCH block information.

[0113] The receiver optionally proceeds to block 640 and decompresses the quick
paging block portion of the QPCH packet. In one embodiment, the receiver determines



appropriate OFDM synbols. I n one enbodi nent, the receiver denodul ates
the subcarriers of the OFDM synbol and recovers the QPCH packet
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the QPCH packet to determne the pre%nce of errors, if any.

Dependi ng on the type of encoding used to generate the QPCH packet,
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also perforns the c‘g{% ement of any coding operation such as thos
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bl ock is ﬂ’&?ﬁ?"&%%% Paging bk is agspried avitheyt needingdp redowertbe ancompressed k
pagi ng bi qﬁckbg@négﬁ,@k_ver can determine if the associated quick
paging bit is asserted wi thout needing to recover the unconpressed

qui ck pagj I .. 0115 er.the receiyer determnes the state of
he asbocl st Aies peshdrttey Selefinn foe e ol e pSspe i maghned g0
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noni t or It &f the pssesiatedguickpagmer tibis iasterted,i therdeeivercananomitr a paging

nmessage. : ran nes .t hat the soci.at e ui, ck pagi ng
bit is noétﬂagﬁgéggF {ug , r%fﬁ:éatg g%%i t?/}eér]g?%nf TPAeT ¢ ?Belgersq%gg’ﬁm?ﬁ éliaé%he
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i mpl emrent Ofex gulg g&l’@{m@s@k The transnitter 700 includes
means for synchronizing timing with a systemtine 702 that is coupl ed
to a nearl§11@r Figutectiisia sigplifiédfunetionhbloold dageed of fgerhbodifentgFans f or

synchro ni t@nglgit{e'r %6' gngl(?a%ien‘;mge the quick paging block. The transmitter 700 includes

means for synchronizing timing with a system time 702 that is coupled to a means for
scheduling information 704 according to the means for synchronizing timing 702. The
means for scheduling information 704 can be configured to determine which of a

plurality of access terminals has paging messages scheduled for transmission.

[0117] The means for scheduling information 704 is coupled to a means for
generating a QPCH block 710 that is configured to generate a quick paging block based
on the scheduled paging channel 1:ransmissions. The means for scheduling information
704 operates as a means for determining a presence of a scheduled message for an
access terminal. The means for generating a QPCH block 710 is configured as a means
for setting a quick paging bit from a plurality of quick paging bits in a quick paging |
block. The means for generating a QPCH block 710 sets the quick paging bit

corresponding to the access terminal having a scheduled message. The means for



means for scheduling information 704 can be configured to determ ne
whi ch of a lurality of access term nals has pagi ng nessages

schedul ed W358 ssion. [0117] The_means for schedul PhEUS2006/023483
information 704 is coupled to a means *f or generating a QPCH bl ock
710 that is configured to generate a qui ck pagi ng bl ock based on the
schedul ed pagi ng channel transm ssions. The neans for scheduling

i nfor mat i ogenerafidg ® PCH BlocRT 16 cHBIBShE Qhick 95{@5&%1&% g nilafiSRAICe Of a
e

schedul ed nessage fqr an access termnal. means for generating a
QPCH bIrocI@ggT@a‘%@@gﬁmaﬂeﬁgao-as a neans for setting a. quick paging
bit froma plurality of quick paging bits in a quick paging block.
The neans [0bi8]geheneans fuy san€@RGhf bdditénal iforaeition 70 igietnFicuRAGb BendRitt

means. For RBISBOE B BEEKer Melp R omanes s (pdednelupmitn aPCH
bl ock 710 packep! The flkenifel cknpat dﬁioﬂﬁlhﬁ&mﬁﬁ%%?géu%?‘egltﬂ?%@ atyng

information 730, [01181 A neans for generating a I on
720 is conrfognstion tp shepmaansdoraggregating imformeatioint7230. bl ocks, or fiel ds of
information that is to be included with the QPCH packet. The neans:

for gener 40119y aRigirhé-m8®r dgptapating i¥oknt:&0n 790 Bp&Steh ?&c&lﬂﬁh{:,ga%g@]ga%%r

information to, the means for aggregating information 730.

nmeans for CHiFGVEE sencatynpierthe avick pagingblogk avithtthe addbtiomatinfoenatingg e gas e,
or ot her W p8duRae at Iy ' Lock w.t.h the addiiional
i nf or mat i \c%%T.%I n o%%leé(}%dgngfo ?rglrﬂg?Hsgéﬁngggﬁag%nﬁtﬁﬁh%qlﬂgﬁpq%n%@ﬂ ©%nat ed
with the gemerite pQRCH pbtlet khat i a geosit@itenadf M&@p&gﬁg b18ak anBtha load
concat enat | Q:prl Iﬂi{he qui ck pagi ng bl ock and the | oad <control bl ock.

[ 0120] Th& g’ ®“of the neans for aggregating information 730 is

coupled to a neans for encoding the QPCH packet 740 that operates to
encode t h&128hcdtherutput of jherneapa fraiggregatinginfimmation 7aMadupled td@ nmicksH

ket 74 ek Lng.bl ock d t ded
o ok pagtaSREaif® GO aBA9 08 ol itk dR el ShE coRerm B Ghc ket
740 j opi nphoket riirdersans Foengoiils RAQPCH dakcketWidd Rnéddel sgg{ckgg@gg block

addi tional , quick paging bit correspondi ?:&'ht 0 a disti
t er mi nal . 2dhEenRERIRY anregFodad BrRkppeing nackyCllihatis ibe nieads foo eptosing the

T T S e

pr ocessi nguiglspagimebiatesespondiag ¢s atitindt abens termif], OFRMns ¥} eftdMin3d

at | east fhe QPCH packet 740 couples the encoded QPCH packet to a means for TX processing
750, which may be for TX MIMO processing depending on the system. The means for
TX processing 750 operates to generate at least one OFDM symbol having at least a
portion of the encoded QPCH packet. The means for TX processing 750 produces at
least one OFDM symbol from a stream of OFDM symbols, and thus time division
multiplexes the encoded quick paging packet having the quick paging block with
distinct information over a channel. bThe output of the means for TX processing 750 is
coupled to a means for transmitting 760 that operates to process the at least one OFDM

symbol to an RF frequency for transmission using the antenna 762.

[0121] As seen in Figure 7, means 702, 704, 712, 720, and 750 are optional and may
be omitted based upon the application and system design.

[0122] Figure 8 is a simplified functional block diagram of an embodiment of a
receiver 800 configured to process the quick paging block. The receiver 800 includes
an antenna 852 configured to receive the OFDM symbol having the QPCH packet.



portion of the encoded QPCH packet. The means for TX processing 750

produces t _one OFDM synbol from a stream of OFDV ol s. and
thus ti m%%¢°§ﬁ§ﬂ§58w| tiplexes the eggoded qui ck pagi ngPéi.((gE@PG/m“%

havi ng the qui ck pagi ng block with distinct information over a
channel . The output of the neans for TX processing 750 is coupled to
a neans for transmtting 760 that operates to process the at |east

one OFDM7 [812330 |1 ghecanmnnﬂéotﬁplgmh'e: g@ngMm;nmbmsam%ig Q&7fgiéia§1]g_t2tn@(7)ggm
ant enna seen n ure,/, ngans /[ , , ) ,

and 750 a?%fogg%%o&n%aﬁﬁgﬁds ﬂ%fbdg“fféi tgr’iﬁeﬂ‘@oﬁ PHcerraiRPRckpeandmspeesatticon
and_syst eneatbelOFDMALARLIS: Buicbaid DEDM HiIBolk bl SehiiuncA Lonal ot ock

di agram of an enbodi nent of a receiver configured to prog0 ss the
qui ck pagFHFPEIEERS timies 8 eneyates ®GINEInchinelthe rerivedrtmphs t@5Ren with the

configure r | e OFDM synbol having the QPCH packet. WD
2006/ 1385?%%@%%@# 23483 26 [01231 The antenna coupl es the OFDM
synbol togﬁtzgfag@gfor receiving the OFDM information 854 that is
configure r dCgioppuh ofibe aneaps faraecebeng the QFAMpinérastion R84 isreeopled ed
DM Sy bed #riefnd 16 RRENIME PR SIHIOY i Sd thprEalSy

synchroni zing ti m ng 810 opera?%s @s@%&%@cﬁ%dﬁﬂ@%g%ﬁhﬁm%l es
]EO al i gn simbplttmecg;ﬁm uqdehlginf gpihfdrglgtjoﬁ ﬂbaﬂ&telmg t@%nom\a @ﬁbctaﬂi‘ef 18] BPdRX}S
or receiyi info i s couple 0 a neans for :
M MO Procé$ s%%%?@%{h@nméﬁﬁ’@@@t’t e preenscos RXMIM Rrocessingdic0t o
recover tdemodidsted th CFDNITsabemLiég o FiRE ubcarriers.
For the OFDM synbol having the QPCH pg%iﬂ%efghc?ﬁ%&gggg: o?t' RX M MO

encoded (AR hadte et B MO RReSnE S cofpioe i cabided QpCHlasoket

coupl es_tfoe measdexdeChiGihg lec®PCH paoké 870 i &fnﬁgglgﬂﬁq@%dg 2‘5{%‘?‘3‘.’6&

packet 82& @E{t@l&s .co{rggi ured to decode the enco PCH peé
order to ®B iR o 15aeves the QRCHMmagket induding the quink peginy tadk.
ohe. Out Puhbuthli WA Eas 0r 42606 M HBEHL ARG pal) Sounted to.0

optionally coupled to a neans onpressi ng
of the QREsisdendacoinpressitg thet QPCHéteskn830eo i QRCHI packé il kel tPagi ng

bits is ted ..The neans for.deconpressi the QPCH bl ock 830 can

al so operalget?egﬁé%e ‘ghlﬁﬂ gﬁg‘%ﬂ?cmlﬁﬁﬁsy‘%‘f %ll?s‘n?ﬁls dorflgcempressing the

bi t assoo)PCHMbINK §B0%aRAlsbioPtrafd asARERS fale&e@érﬂaﬁia 80T ot PG RUL

of the deconpressing prog:ggs. The receiver can ?E'P%Snd;avﬁz‘fkpaa on

to take Bu&asgogsied wathamarticulsr aperss terminal based on the output of the decompressing
process. The receiver can determine what action to take based on the state of the

associated quick paging bit.

[0126] A quick paging channel format and quick paging channel packet, and process
for generating the quick paging packet have been described herein. A jointly encoded
quick paging packet allows redundant bits to be generated to assist in the accurate
recovery of the quick paging bits at a wireless receiver. The improved ability to

accurately recover the quick paging bits reduces the probability of missing a paging
message directed to the receiver.

[0127]  As used herein, the term coupled or connected is used to mean an indirect
coupling as well as a direct coupling or connection. Where two or more blocks,
modules, devices, or apparatus are coupled, there may be one or more intervening
blocks between the two coupled blocks.



associ ated quick paging bit. [01261 A quick pagi ng channel format and
qui ck paging._channel packet, and process for generating_the quick
pagi ng pa {200ﬁ§§/{§5{)een descri bed her§i7n. Ajointly encoﬁ‘éHUS%lﬂ?/B%ém
pagi ng packet allows redundant bits td’'be generated to assist in the
accurate recovery of the quick paging bits at a wireless receiver.
The inproved ability to accurately recover the quick paging bits
reduces t H8138lobEhe Vvariops diustratied logical agksDfodiRs ad RirdhitClek&shdaqn t he
receiver. [0127. he term coupl ed_or connected is

1 As d i 1. C .
used to mMESNE} °P%ﬁj‘§gﬁmgg‘5}{eﬁ?gfsrffjs geddpreinmay belimplemenisd of perorored
connect i ORvith¥BéRralWRr¥se PRICEssBY, Ak Sital S@Mrg&ssgﬁgﬁga%%ggﬁgar atus

S
are coupled, there may be one or nore IMtervening en the

two coupl destBicien Set QEnPGesRISCH B CEusH, B 2PPlfvaE AR 4RSI ficihtdpitaBdirchite
various il ' | ogi cal, ,bl gcks es, and circuits described
in conneé{xlggérf’ \%’Lqex(??rﬁ%ggr%@&? ﬁ%ﬁ ey @%?&%botﬁ@rpé?ﬁwbkéogw device,
i mpl ement dikcrete pate be tramiktorMbid, disceRHaal aﬁﬁﬂ{ igi tal
si gnal processog (DSP) , a0 Re%lucetsﬁ | nst rm%?liagl%ﬁ%nee?fs%o&enp teogIl g)-

pr ocessor heagptdssiened;tonsrionp sk funetionsdsseribied dersin. cAiigenertSirse a
field progiRar® t . at.her .programmbl e | ogi c
devi ce, gi scre?gﬁgg{%g%éir%wracr?églgs?’tc@m?glﬁiat? Pg%%get%mﬁeiFM?%geany
conponent processogpntrolky] midroantrollére vesthicdihiiRe A $Och86 BhYhkH8e
functions.de%crip d her‘Een'hn. A gfneral . pur pose processor nay be a

mi cr opr oc BERECNI5{HAs & compmation i eomputing deices, fercaxgnple, pepmbmatioy of 2
pr ocessor DSPAHAOhiceéprodBs§drOL At bk ' r 0cessor
may al so be i_rrpl.emengrgd asr aﬂcodjn%i& ngllt&]ilcg rS?ésg%rg ‘ﬁ‘?ﬁ’%& %\]}ﬁ‘ GRBIoCEsSpIs
exanpl e, B ¥EAcHaR Vath adPSB coteSmr amydtbersich opnfigassionr , a plurality of
m Croprocessors, one Or nbre m croprocessors in conjunction with a

DSP cor e, [M29hFyr o findtvareeid/c@ofivety iiglefenth@h2 8l tgérﬂifn[i)@gfs IdEPMBEE herein

and/ or softvvz’re i mpl enent ation, the techni ques desc herei n nmay

be i mpl en®AY 8§ IiPlgnsnird vt modulgs (e.g5 prasadires furfotinos, iand so ornthatperfomnn
t hat perf f ' e | reip. The fir re and/or._,
Sof tunr e Soquadihs WU LEREAC i B SRy st Tms oy be Slofedin s
pr ocessormemoey nawiexecutay bye propéssor nThe nwinidy indyee indp1eRESEQ Wiltin the
external to the ro%esaﬁgr. EpngO The steps of a method, process, or
al gonthn?%ﬁ%%?’i%e% el { HSdERGe8tPTwi t h the enbodi ments di scl osed
herein maﬁl)lg(()a enbodi ed directly in har dvvar.e, I n a sof twar e

]  The steps of a method, process, or algorithm described in connection with the

embodiments disclosed herein may be embodied directly in hardware, in a sofiware
module executed by a proc;essor, or in a combination of the two. The various steps or
acts in a method or process may be performed in the order shown, or may be performed
in another order. Additionally, one or more process or method steps may be omitted or
one or more process or method steps may be added to the methods and processes. An
additional step, block, or action may be added in the beginning, end, or intervening

existing elements of the methods and processes.

[0131] The above description of the disclosed embodiments is provided to enable any
person of ordinary skill in the art to make or use the disclosure. Various modifications
to these embodiments will be readily apparent to those of ordinary skill in the art, and
the generic principles defined herein may be applied to othef embodiments without
departing from the spirit or scope of the disclosure. Thus, the disclosure is not intended
to be limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.



modul e executed by a processor, or in a conbination of the two. The
various steps or acts in a nethod or process may be perforned in the
order shown, or nmay be perforned in another order. Additionally, one
or nore process or nethod steps nay be omtted or one or nore
process or method steps may be added to 4%he nethods and processes. An
additional step, block, or action may be added in the beginning, end,
or intervening existing elenents of %ﬁ%hods and processes.
[0131] The above description of the di d enbodi nents is provided
to enabl e any person of ordinary skill in the art to nake or use the

di scl osure. Various npdifigatwigdsss syQeh hesigg e qbRRipAENRE Shatnkl, a BRthod of

readi |y appadtfhinglal atesRriinaPloGEdRE Yrobbility b hilddake, tROFhethble
generic prlaﬁmms .defined herein nay be applied to other enbodi nents

wi thout departing fromthe spirit or scope of the disclosure. Thus,
the disclosure is notd)int efstRsminingpiseence i ¢ ehedided messagmiodi theatcsss
shown herei rfeurali s to be accorded the w dest scope consistent with

the principles and no%el feg il in%%‘?tq“rd?ﬁ ﬁiu'?al &@nglbitsliﬂa

a wrel ess %Pﬁ?ckgagg@g\ﬁll&ﬂ ﬁeau cgl%?glgg?ﬁ%oﬁg%gﬁﬁﬁ% %o?th%égggs‘%ﬁin

notifying an ac terni nal e pr a nlsseﬁ;page,
the method conprising: a)endeding themjurcly pogiog blick tofenarascimechebdet! quick
nessage for phpegpedess termnal; b) setting a quick paging bit from

a plurality of quick paging bits i.n. a Lck pagi bl o .1 he i ek
paging bi t ogr poRng 0. n%;ﬁéﬂé%@%ﬁlﬁ&ﬂ?@%?ﬁ?%ﬁvfﬁ .us'ﬁ%vglé%vggow@ﬂlp?ex
qur ek pagi ndOBPSRIS oL e dcasti aoimgn ety sioged dligh metmiiRes and)
generating at |east aje Ottdnoghiied thEreusoay OPDM syroolMil ti pl ex
(OFDM synbol having at |east a portion of the encoded qui ck paging
bl ock; and e) transmtting the at | east one OFDM synbol. 2. The

met hod of claim1l, whkrei mMicmethahaicHinngwhéreinahe baraiting tie at (Safne

ehcoded auy PEDBLSHRR6rBeRes SnerflE e b RS aTD P VLRI TRLPE Fpitre
g?anising:@g@aaquiuphgﬂgﬁma@nal bits distinct fromthe quick paging
ock; an

3. The method of claim 1, further comprising:

generating additional bits distinct from the quick paging block; and

appending the additional bits to the quick paging block prior to encoding
the quick paging block.

4, The method of claim 1, further comprising:

compressing the quick paging block to generate a compressed quick
paging block; and

wherein encoding the quick paging block comprises encoding the

compressed quick paging block.

5. The method of claim 4, wherein compressing the quick paging
block comprises:

determining a number of asserted quick paging bits from the plurality of
quick paging bits; and

generating successive fields indicating positions of the asserted quick
paging bits within the quick paging block if the number of asserted bits is less than a

predetermined amount.



appendi ng the additional bits to the quick paging block prior to
encodi ng the quick paging block. 4. The nethod of claim1, further
conprising: conpressing the quick paging block to generate a

conpr essed WRURER1388%gi ng bl ock; and wherein encodi ng t hECHYSER/PER3ng
bl ock conprises encoding the conpres2gd quick paging block. 5. The
met hod of claim4, wherein conpressing the quick paging block
conprises: determ ning a nunber of asserted quick paging bits from
the plurality of quick paging bits; and generating successive fields

i ndi cating positionsgof tirge ASaRH eI, GiherddR BbrRgeRideSth¥hibik Paginde
qui ck paging block if the nunber of asserted bits is less than a

pr edet er ni rYFKLABRHESS: WO 2006/ 138556 PCT/ US2006/ 023483 29 6. The

method of claim 4, WagLehRieQIRLBESoMNGsckBS itk poifPGid om B lity of
conprises: determ ning a nuniber of ass%ﬂteg qu?%ﬁ paginénbfﬁgh?%gg1

t he pl ur al iqyckargingbitgslengagi ng bits; and generating a predeternined

val ue representative I j [ nug&:ﬁ[
asserted qui ck pagi né%ﬁr%t%%ia?}%%gegp@r%? g?lpe?i)e%%rg%ﬁe\{eed?ﬁ]h n gﬁg%nt )
7. The et Hdatkaf the namberiof avdeeed quiclepaging bit it greatquihaka predetagnibddoc k
conprises s stegatic encodi ng the qui ck pagi ng bl ock. 8. The net hod
of claim1, ein encodi ng the quick paging block conprises
generating a Cyclic Redundancy Code of a packet including the quick
pagi ng bl ock. 9. Thé&. net hbemefhodlo&¢clam], wheeir encotlingrilsnduti¢k pagingtvdocht

| east one OFDM synmhol conpri.ses ti di.visi on mul ti pl exi ng the at

| east one dgﬁgpgvﬁg;g?ma% %ﬁoggfl% qiu”gg?'ﬁﬁ%ﬁlc?ﬁk‘over at | east one
channel . 10. The nmethod of claim1l, wherein transmtting the at | east
one 8. The method of claim 1, wherein encoding the quick paging block

comprises generating a Cyclic Redundancy Code of a packet including the quiék paging
block. '

9. The method of claim 1, wherein transmitting the at least one
OFDM symbol comprises time division multiplexing the at least one OFDM symbol

with other information over at least one channel.

10.  The method of claim 1, wherein transmitting the at least one
OFDM symbol comprises transmitting the at least one OFDM symbol during a

superframe preamble.

11. A method of notifying an access terminal, the method
comprising:
setting a quick paging bit corresponding to the access terminal in a quick
paging block having a plurality of bits corresponding to a plurality of access terminals;
. compressing the quick paging block to generate a compressed quick
paging block; and
encoding the compressed quick paging block to generate an encoded

quick paging block.

12.  The method of claim 11, further comprising time division
multiplexing the encoded quick paging block with other information over at least one

channe! of a wireless communication system.



OFDM synbol conprises transmtting the at | east one OFDM synbol
during a superframe preanble. 11. A nethod of notifying an access
termnal, the nethod conprising: setting a quick paging bit
correspondi2@06e'138R® access termnal in a quick pagi ngPEILASROKARHEIg
a plurality of bits corresponding to &plurality of access termnals;
conpressing the quick paging block to generate a conpressed quick
pagi ng bl ock; and encodi ng the conpressed qui ck pagi ng block to
generate an encoded quick paging block. 12. The nethod of claim11,
further conprising tijge dirké $e@dd ofbihin Pl, ¥kiRg cdhgrigneoded qui ck
pagi ng bl ock with other infornation over "at |east” one channel of a
wi rel ess comuni cat i gnesginEEmOriozond Breguens Oivicon Mdtpler (QHM3 30

13. The nmethpd.of Badt L Q { g an
. Orthogonal &ﬁéauéﬁgJ v%sﬁgﬁﬂkb |5%E§R?é%5%%agg§nggﬁl gV|ng at
| east a portion of th@n%muuﬁGEEQEDbkﬁpﬂglng bl ock; and transmitting
the OFDM synbol. 14. The nethod of claim 13, V\/nerei n generating the
OFDM synbol — conprisgg no %ﬁlteﬂlﬁgof‘ 1F14n??sf%v b&ﬁngthetéﬁ)m%ﬂ&d
qui ck paging bl ock onto su stantla sl gn carryi ng
subcarri er s:ooipnseksen@mg yfthbaﬂt a pﬂzﬁlon‘ﬁlﬁ therepedilod quitk phgingrblogk omther ei n
generating t dr ase Shift Keying
( QPSK) m)duﬁg %?ﬁ%(lgmgtc a pgg)ltlbl%?fle{)sf 8%121% te% qu ck pagi ng
bl ock onto at Ieast a subset of subcarrlers of the OFDM synbol . 16. A
met hod of proce55|nglé quﬁhknm&gdn@dwm@khg@mmmmgﬂMEthdw(Eﬁmﬁﬁ$mmm@
receiving a UICk Jagl ! ck ecod L.ck ack
generate a qunﬁesp(g ﬁ"’l‘q‘l‘g%lmﬁdlq %% SI ng & &Ipfé t3 Sl lr?élo fhgck;
and det er mencodpd guisck @agmg blochonfuiaclcagpagilbsgt dfl subcams ofihe d)P\DM Byralol.
access. term nal based on an output of the deconpressing process.

16. A method of processing a quick paging message, the method
comprising:

receiving a quick paging packet;

decoding the quick paging packet to generate a quick paging block;

decompressing the quick paging block; and

determining a status of a quick paging bit associated with an access

terminal based on an output of the decompressing process.

17.  The method of claim 16, wherein receiving the quick paging
packet comprises receiving the quick paging packet including the quick paging block
and a load control block.

18.  The method of claim 16, wherein receiving the quick paging
packet comprises receiving an Orthogonal Frequency Division Multiplex (OFDM)
symbol having at least a portion of the quick paging packet.

19.  The method of claim 16, wherein determining the status of the
quick paging bit comprises:

determining a position of an asserted bit in the quick paging block based
on an output of the decompressing process; and

comparing the position to a position of the quick paging bit associated

with the access terminal.



17. The met hod of claim 16, wherein receiving the quick paging

packet conprises receiving the quick pagi ng packet including the

qui ck paging block and a load control block. 18. The nethod of claim
16, wherein receiving the quick paging packet conprises receiving an
Ot hogonal Frequency Division Miltiplex JIOFDM synbol havi ng at

| east a portion of the quick paging packet. 19. The nmethod of claim
16, wherein determning the status of the quick paging bit

conprises: deternining).a p@siamamtu&)im aawirdess sysierd f¢yi gengmtinhe qejok piging
pagi ng bl ock base Qut Bl h | [ .. and
conpari ng tweﬁa g?ugﬁue8ﬂ51x05| O% $1¥§&S% ﬁé%%aaP% Béﬁﬁﬁg
associated wth the aaguhe&ﬂertc@hﬁgmradi to Elermai scheduddaa Riguseskdgedor an

Wi rel ess system for, qeneratl ng a qui ck pagi ng nessage that reduces

t he probab|WFFVt8P“%Fn1ssed page, the system conprising: a schedul er
configured to determpg, Pﬁﬁﬁi@Qd@@ﬂkﬂ@x%ﬁ@ﬂ&ﬂ%tﬁ@&m@mﬂeﬁﬁﬁQéﬁﬁgmedto
termnal ; a quick pagi ng bl ock™ generator coupled to the schedul er and
confi gured essert aguisk paging hit sRrresagidieg tsi the ewersdepungiang configued taceeasate
term nal an n r i

| east the- quTt piH ERgk PaEEIak e BuflkbitnE AR LALn LGS AR B Ebi
correspondlc:[grespmmlirrgitstaidimmcmtcmsmrnmam nal ; an encoder coupled to

the qui ck paging bl ock rat or confl uredta a
encoded. qul ok pagi ng BHORSEr Sague Bring Rack e Y s SRR Hs o ifigupa v
transmt prgmessoin énebfdefidkpabhe paicedased anthequidkd ghglrphlddk; gﬁmer ate
at | east one Othogonal Frequency Division Miltiplex G: ol

having at |east a pot¥INSRIGTOLEHWT SPURIE tbﬁﬁft?Rdeﬁéﬁii ﬁ@n Pgeﬂate at
The appar at jus; gfie @!rtﬁbgen%PFre&wnw%vﬁemljlt%l&g(oﬁ)l@@ sa%la%gla{ R a
coupled to the quick paging b k generator and configured

conpr ess tmaWQUldkhpagwdgiWMdck%amdmgkﬂerate a conpressed qui ck
pagi ng bl ock; and wherein the encoder is coupled to the conpression
block and is configured to generate the encoded qui ck pagi ng packet

based on the conpressgd quig Iilppara‘cus of claim 20, further comprising:

a compression block coupled to the quick paging block generator and
configured to compress the quick paging block and generate a compressed quick paging
block; and

wherein the encoder is coupled to the compression block and is
configured to generate the encoded quick paging packet based on the compressed quick
paging block.

22.  The apparatus of claim 20, further comprising:

a load control module configure to generate load control block having at
least one bit distinct from a quick paging bit;

an aggregator coupled to the quick paging block generator and the load
control block and configured to aggregate the quick paging block with the load control
block; and

wherein the encoder is configured to encode an aggregated output of the

aggregator.

23.  The system of claim 20, further comprising a transmitter coupled
to the transmit processor and configured to transmit the at least one OFDM symbol

during a superframe preamble.



pagi ng bl ock. 22. The apparatus of claim 20, further conprising: a

| oad control nodule configure to generate |oad control bl ock having
at least one bit distinct froma quick paging bit; an aggregator
coupl ed t o wheoogudssic pagi ng bl ock generator and the | 0adCTASR06/023483
bl ock and configured to aggregate the 3uick paging block with the

| oad control block; and wherein the encoder is configured to encode
an aggregated output of the aggregator. 23. The system of claim 20,
further conprising a transmtter coupled to the transnmt processor

and configured to traasm tThé mteadoﬂ@aaﬁltzopﬂﬁmaf@iﬂopimg@mngﬁﬁﬂep&ugled
superfrar ng ﬁ}reag@ ef“[‘}%/\o 006/ 138556, PCT/ US2006/ 023433 = 32 24. The

system of &P HiSHRRSer ‘Ecﬁéﬂu’@é foime fivipion mylbiplexithe @eoded gpick@aging t he
encoder angagl@nbidt Restlode thaiBelhitt sth@nfBHhdtonl €x the encoded qui ck
pagi ng packet over at |east one channel wth other information. 25.

An apparatus for notifying an access termnal, the system
conprising: neans fofzgdet ﬁPPﬂI?’F@SE?Fé%téfHE’éa@fac%?S%@ﬁé@al%SMﬁ%age for
t he access cofngfishgal ; nmeans for setting a quick paging bit froma
plurality of quick paging bits _in a quick paging block, the quick
pagi ng bit correspon8i*Ag Phdeerminiag prsencepfii @B@uledrmeﬁsgeffortheamsﬁ ng
t he quick @@}gmw’ bl ock to generate an encoded qui ck pagi ng packet;
nmeans for generating at | east one Orthogonal Frequency Division

Mil ti pl ex (OFDM synbshnsfavietingatquickamiging bdrdn epluedlity bquiskoediag bits

qui ck pagi . .- ns.for transmtting the at | east .one OFDM
Aynbol 96 e RO faeind PR IR el 3 bepo R, o resiminal
generating the at |eests fonenc@iiltieyikipagiagblock eSgeie@ftsanfe@toded quick
generating_at. Ieaitt_one OFDM synbol having an entire encoded quick
pagi ng bl o BfEHE PAcket;

means for generating at least one Orthogonal Frequency Division
Multiplex (OFDM) symbol having at least a portion of the encoded quick paging block;

and

means for transmitting the at least one OFDM symbol.

26.  The apparatus of claim 25, wherein the means for generating the
at least one OFDM symbol comprises means for generating at least one OFDM symbol
having an entire encoded quick paging block.

27.  The apparatus of claim 25, further comprising:
means for generating additional bits distinct from the quick paging block;

and

means for appending the additional bits to the quick paging block prior to
encoding the quick paging block.

28.  The apparatus of claim 25, further comprising:

means for compressing the quick paging block to generate a compressed
quick paging block; and

wherein the means for encoding the quick paging block comprises means
for encoding the compressed quick paging block.



27. The apparatus of claim 25, further conprising: neans for
generating additional bits distinct fromthe qui ck pagi ng bl ock; and
means for appending the additional bits to the quick pagi ng bl ock
prior to encoding the quick paging block. 28. The apparatus of claim
25, further conprising: means for conpréssing the quick paging bl ock
to generate a conpressed quick paging block; and wherein the neans
for encoding the quick paging block conprises neans for encoding the
conpressed qui ck pagi ng block. 33 29. The apparatus of claim 28,
wherein the means feg com%@aiam $8im@H] FherPnghd teledis GokconpiREing
means for determning a nu r of asserted quick paging bits fromthe
plurality ofuidupagingddgsknepniyirisss: and generating successive fields

i ndi cating positions of t §${ﬁ§ﬂa i RAGH jit b hits BomhiBe
qui ck pagi ng bl ock iﬁn?%%qﬁﬁ%%%r 0 é@ﬁ@%%éﬁ bif?g?gkﬁggggthan a

pr edet er m ngliraigpefyuickIRginpitetspgdar at us of claim 28, wherein the

means for conpressing the. quick paging.hbloc 3991A : .
det er mi ni ng a nunber WE%EE%FW%FS&ﬁ%g@gb@%C%ﬁgg %cIS)sEng b ?g%eta%ﬁgéqﬁﬂ{

plurality 0{,%@,\@ it vAagh 0@ duidkiagmgdlovk afthe fambeyofi evsaitédiyjtsas less than a
predet erm ned val ue representative of the quick paging block if the
number of ap$deterEEnel AR Sagi ng bits is greater than a predeterm ned
amount. 31. An apparatus in wireless system having a qui ck paging
channel for notifyisng amhaeg@saud efddimi, wheriedbcmemsdbadsinipresyingthen
m ssed page, the system conprising: neans for setting a quick paging
bi t correspéﬁ@khﬂﬂm%h@ﬁﬁagﬂﬁg§§ termnal; means for jointly encoding
the quick paging bit Meid et ddi@astndnuabtdiof kgatdd quink priingdifs frgmithe
corresponding to a distinct access termnal to generate an encoded
qui ck pagi phrditpekquickepging bits; and

means for generating a predetermined value representative of the quick

paging block if the number of asserted quick paging bits is greater than a predetermined

amount.

31. An apparatus in wireless system having a quick paging channel for
notifying an access terminal to reduce probability of a missed page, the system
comprising:

means for setting a quick paging bit corresponding to the access terminal;

means for jointly encoding the quick paging bit with at least one additional
quick paging bit corresponding to a distinct access terminal to generate an encoded quick
paging block; and

means for time division multiplexing the encoded quick paging block with
distinct information over a channel.

32.  The apparatus of claim 31, further comprising means for time
division multiplexing the encoded quick paging block with other information over at

least one channel of a wireless communication system.

33,  The apparatus of claim 31, further comprising:
means for generating at least one Orthogonal Frequency Division

Multiplex (OFDM) symbol having at least a portion of the encoded quick paging block.



means for time division nmultiplexing the encoded qui ck pagi ng bl ock
with distinct information over a channel. 32. The apparatus of claim
31, further conprising neans for tinme division nmultiplexing the
encoded quivwe®2@ag$sssy bl ock wi th other information over @CT/USe@s23088e
channel of a wi reless comunication sy¥dtem 33. The apparatus of
claim 31, further conprising: neans for generating at |east one

Ot hogonal Frequency Division Miltiplex (OFDM synbol havi ng at

| east a portion of the encoded qui ck paging bl ock. WD 2006/ 138556

I

n
means for generatin S
modul at i ngatatast @RVFEMRHibbDéonGristdodnagadcasiaplortiopagitegenbbdedkjukt o

substantially all signal carrying.supcarriers of the at |east

OFDM sy moBteneociente sysaRialelofee] Grmnssbgse g arerEprs oM,
at | east oggnhdPFDM synbol conprises Quadrature Phase Shift Keying
(QPSK) noddl ating at least a portion of the encoded qui ck paging

bl ock onto at |east a subset of subéallr.riérs of.the a rh}gagltg gne O-DM
symbol . 36. An appar®tus FGEPPAEUELIHE :EYE}F%M?&&F%% FEHE Y he
system cogphiNgyishol BRaMSsel Qnatigfed MiBgSE ALy (QBFKN erodalkies at eBEMS
for decodi ng the quick paging packet to generate_a qui ck pagi

bl ock; meanertipppf He eenodrbewrkpagineblack ento ﬁgaﬁi%ﬂ{?ﬁ%@'f S‘iﬁﬁ’g‘e??e‘gﬁlée For
det er m ni ng..g 5t A Hmbo1qui Ck pagi ng bit associated with an access

term nal baseéﬁon an out put of the deconpressing process. 37. The
apparatus of claim 36, wherein the neans for receiving the %ui ck
pagi ng packet conpriXes rAsmpParas PERIRPSFFRG2 AWEK BRARKTASGEH P oFERBt
i ncl udi ng c?zﬁ@?s‘ﬁiﬁ:‘:k pagi ng bl ock and a | oad control bl ock. 38. The
apparatus o al'm 36, wherein the neans for receiving the quick
pagi ng packet conpr imess feranecitiog 2 qeigepagingpasket] east one Ot hogonal

Y e bt op it e dRods g ok PR PR oBlerdERGEicR pREES | O

block;
means for decompressing the quick paging block; and
means for determining a status of a quick paging bit associated with an

access terminal based on an output of the decompressing process.

37.  The apparatus of claim 36, wherein the means for receiving the
quick paging packet comprises means for receiving the quick paging packet including

the quick paging block and a load control block.

38. The apparatus of claim 36, wherein the means for receiving the
quick paging packet comprises means for receiving at least one Orthogonal Frequency
Division Multiplex (OFDM) symbol having at least a portion of the quick paging
packet.

39.  The apparatus of claim 36, wherein the means for determining the
status of the quick paging bit comprises:
means for determining a position of an asserted bit in the quick paging

block based on an output of the decompressing process; and



packet. 39. The apparatus of claim 36, wherein the neans for
determning the status of the quick paging bit conprises: neans for
determ ning a position of an asserted bit in the quick paging block
based on an output of the deconpressing process; and 35 neans for
conparing the position to a position of*the quick paging bit
associated wth the access termnal. 40. A processor readable nedia
in a wireless conuni cations system including instructions that my
be utilized by one or r : L £ Ve 1

m ssed page, the i nstn%etrjlg{ iﬁ’agérﬂlg%rﬁwl%%?%%&%tﬁgp ?ﬁ%?rf)%fﬁg@%%k I’élgn&gbla
det er m ni ngasprctgeheih ok aecescieadmbled nessage for the access termnal;
instructions for setting a quick paging bit froma plurality of quick
paging bits in a quick paging block, the quick paging bit . .
correspondi ng to the 4kcces’ processps i5adabla edis (et WERESSIOMMBHLGEPRYSERE
qui ck pagi nigclHipghnstrocgensdhaimenyas veiHeestBooneqllimae prRgrsigyspaCRECe

i nstruct i onsobahilityefienassed gage, tHeanituchons COMPHSEGEnal Fr equency
Division Miltiplex (iOFDiosyibdtednsininggresendeods schedplod messrepfortthe
encoded qui gkepaghigalpl ock; and instructions for transmtting the at

| east one OFDM synbol.. 41, The processor readabl.e nmedi a..of claim 41,
the instructions furtlﬁwctl%%frég’ginﬁ@:quﬁcﬁfﬁag‘%gﬁ&???glPIa@ W ng
the quick PaGIMKbIRECEKuitPPAEREFIBEE tie e TERE SaGotipodina e the atleack.

42. A processor readable nmedia in a wreless comunications system
i ncl udi ng itegeiakti ons that may be utilized by one or nore processors

to reduce probabili tiﬂstﬂf:ti(ﬁqs%xse?ﬁgdiﬁg%qu{cﬂ%aéiﬁgfbfobll@’éd' EErafeOfintsded:
termnal in a quick paging block having a plurality of bits
cor r espondi amigck pagingragkssl ity of -access terminals; instructions for

conpressing the quic lﬁns?ﬁlgﬁcﬂg f&l ééﬁgra{iﬁg 954t @Heebrﬁmgonal Frequency Division
Multiplex (OFDM) symbol having at least a portion of the encoded quick paging block;
and

instructions for transmitting the at least one OFDM symbol.

41,  The processor readable media of claim 41, the instructions further
comprising:
instructions for compressing the quick paging block to generate a

compressed quick paging block.

42. A processor readable media in a wireless communications system
including instructions that may be utilized by one or more processors to reduce
probability of a missed page, the instructions comprising:

terminal in a quick paging block having a plurality of bits corresponding to a plurality
of access terminals;

instructions for compressing the quick paging block to generate a
compressed quick paging block; and-

instructions for encoding the compressed quick paging block to generate

an encoded quick paging block.

43. A processor readable media in a wireless communications system
including instructions that may be utilized by one or more processors to reduce the
probability of a missed page, the instructions comprising:

instructions for processing a quick paging packet;



conpressed qui ck pagi ng bl ock; and instructions for encoding the
conpressed qui ck paging block to generate an encoded qui ck paging
bl ock. 43. A processor readable nedia in a wireless comuni cations
system i nGYQ&NOHE3SSTst ructions that may be utilized by &fE/USR00HHI3483
processors to reduce the probability3f a missed page, the
instructions conprising: instructions for processing a quick paging
packet; WO 2006/ 138556 PCT/ US20061023483 36 instructions for
decodi ng the qui ck pagi-Hg; : i i -Qck;
instructions for decggn%@g?g?%g%cﬁgﬁggiﬁéc@ﬁgza%g%gﬁﬁ%tkc? é%ﬁfda% &lhél@

i nstructi onsgingbloget er mi ni ng a status of a quick paging bit

associated wth an L L3l L on.: t1.0f it he
deconpressi ng procesgggﬁign%ﬁ%H%%bé@%%%?q%@@%%ﬁﬁgMgggfg’o claimd41,
the instructions furinsguctiooofopdetsimmgingiarsstusiofriqoivk phging Uit hesocited mgtha
posi tion of a&}q;gerieﬂ)bit in(}gﬁlgy%pgeoﬁgging kaQﬁ based on an
out put of fhé §§c8ﬁﬁwgs§ﬁﬁ§mﬁwog s%; RE°S TEHEE POTESt or conparing
the position to a position of the quick paging bit associated with
t he access term nal . 44.  The processor readable media of claim 41, the instructions further
comprising:
instructions for determining a position of an asserted bit in the quick
paging block based on an oufput of the decompressing process; and
instructions for comparing the position to a position of the quick paging

bit associated with the access terminal.



