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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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i nclude a nmethod of notifying an access term nal.
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[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.
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to the quick paging block generator and configured to generate an encoded quick paging
packet based on the quick paging block, and a transmit processor coupled to the encoder
and configured to generate at least one Ortho gonal Frequency Division Multiplex

(OFDM) symbol having at least a portion of the encoded quick 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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[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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[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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[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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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.
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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
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“received” symbol stream.

[0044] An RX data processor 260 then receives and processes the Ny received symbol
streams from Np 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
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receiver processing techniques (which are also referred to as equalization techniques);
and (ii) “successive nulling/equalization and interference cancellation” receiver
processing technique (which is also referred to as “successive interference cancellation”

or “successive cancellation” receiver processing technique).
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[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 are associated with

active quick paging bits.
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[005&] 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
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Is a menb
one or more qu1ck paglng 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.



[0062] Although any nunber of quick paging bits can be

assigned to each access termnal, typically only a
w@Rmwghssskét i s assigned to each access ternm naPCDUS2006/023483

access term nal group. For 1¢xanple, a quick paging

bl ock can be defined has having a predeterm ned nunber

of quick paging bits, and a particul ar access term nal
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setd tP AU &@h Rk PACing bitRhA Adbodhtell RN dec QR PR bADELECE 2
for transmtting paging nessages. [0066] The quic
Pagagimeysageotyricgly et the nextIpportep fos tramseitiinigplegipggnesgages.
bl ock having the properly asserted quick paging bits
[0066] arTlepquickpdgitpblodk gaaetans 310Qekpleoihe r@ﬁgﬁ?ﬁﬂgﬂﬂéﬂkehaving
312. The qui ck pagi ng bl ock conpression nodule 312 ]
theyepereasseried @rgkR2emeditsipRa opienad quick pegine black compression
JRI 6L eyt ' i | 7). .The
A B TRRfe MM o AR Gl 3R oredle b lifee e
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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 prx to generate a compressed quick paging block of length

Nop_msc_comp. In one embodiment, the length of the compressed quick paging block



some conbi nation of | ossless conpression or |ossy
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RGOS 08100 DN Pl BOERAE g Ik lPui o
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popibens inay be irahic bengeapprosinmaelyd tapiy0x, el elfgrdattiothiNOfhe
BLK - 2 . If greater than the predeterm ned nunber of
pragictesmined gundenpf bits, aged bity, aterset inethegiick ppgigi bwck) the kccess

netywork may interpret. the nmessage as, havi.ng

neh i B S B P P o G et
singlet field kethabs tQFRpOLiNGresased VAaRe. VR dR-enlbolfifent, the quick
e,nblc;dl ment, the quick pagi ng bl ock conpression rmgul e
Paging blpsk compressine meadalesdly dopenet includanycficld kn the girich paging

ik 9 1 e UYL b ek BRI BARGR e ok
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e §fdbages A (S ARRERTISE K n 156 isk Daeme blade Fopexampde, the
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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 bits in the conpressed quick pagi ng bl ock.
The recei ver determ nes the nunber of quick pages or
W@ 006138586 ng bits by extracting the appropri aP€r/Usm0e023483

fromthe conpressed quick pagi ng bl ock.

[0071] Table 1
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bl ock codi ng, convol utional encoding, turbo
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encode
bloell—< ot the' ql%glt( paging Eﬁ)ck 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,



340 represents the qui ck pagi ng packet. [0076] The
QPCH packet may be encoded, channel interleaved,
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mul ti ple techniques. In anlignbodi nent, a MACID of O
and a packet format of O may be used to generate an
initial state of a scranbler (not shown). [0077] In
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a levdlofiredtendacyt he TX M MO Processor 220 nay be able to
nodul at e t he QPCH packet onto the subcarriers using
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In emhodi nent t he MO, Processor 220 ma
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allpegiing dhe QPEHpacket nfermationpfcrass ell of Bec®F DM subcarrietseor across a

embodinent.. the. | ogi cal
PRS0 Bl B0 IRRE TS0 BB RRGE by
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W rel ess communi cation system enpl oys frequency
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[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 Processor 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 channel 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



a hop port, and the I ogical channel can be mapped to
physi cal channel s accordi ng to apredeterm ned
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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



[0087] The receiver 400 operates to performroughly
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operates to demodulate the OFDM subcarriers on which the QPCH packet is modulated

to recover the QPCH packet.
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[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



[0092] The QPCH packet is coupled to the QPCH decoder

420. The QPCH decoder 420 operates to decode the QPCH
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oy WYL eaups the i biecFush es el dkC onather redgedept bits. In such an
-

received bits. T er
an¢ by Jogist instheces. crentiddntifdthe one nemose Eidreoud RS Jibe The

out of .t he decoder 4 or, a.portion of the QPCH
decﬁggl%%ocalélf?%ﬁ?F’iﬁ‘ngatplcyrrBé%&%‘L‘i]ﬁmé‘ge‘{edmélea‘&ﬁ Rl pagi ng
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ntrol bl ock, the decaoder 420 can )
be SRt SR L R0 fspRolition AT T ths wutodfgent i
whidhethe|QPCE palidega bbragiessde GORRR paEHE BlodRE 290 A3t Block,
nged not couple any of the bits fromthe | oad control
thekﬂ%s%dr?r 100 eaecoypicpipeastibp spmpisssadaluigkapgBig block tquheguick

i ! j er at
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conpress the quick paging block. In the enmbodi ment
[009SF C Thb§ficRPay@e b%ﬁf(ﬁc&ﬂ;ﬁre%ﬁo@lﬂg 430 PB&Q&F td Fecompress

conpressed by including the positions of"up to a
thespageaseadrvicidpaginglelpclom aamier e ismgniyilérmentidyao theipdcess

' k deconpressi on dul 30 operates to
w0 R EHRAr 0 REEhe hh, wher
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g

glock. The quick pagi ng bl ock deconpression nodul e 430
predefprmypediymbe of guick Paging bis, thaeuicl naging bladk dedonkpression

moB8 4B 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



bl ock and can then recover each of the positions of
any asserted quick paging bits. [0096] The quick
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qui ck pagi ng bl ock and out gut the qui ck pagi ng bl ock.
A subsequent nodul e such as a pagi ngnodul e (not shown)
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to getrallky TsaQyen hepuickpaging bloeld with the access terni nal

is asserted, the paging nodul e can direct the receiver

[0098] moBihtomodides witkinRhgsgiverssRaeh adtHeaBainGdute (dof shown)
t he qtﬁl clﬁkgaqq*l ng hit associated with the access ]

cap gperpty on theayigk Paglag blogk Infprpationgilfife quitkipegingbitdissasiated
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e GRS whinkOis SpRASA thDBagifly Biofup S Bt T b

meytiiepfarthepigingmedsage. Alteraatiely ifthagnick phgiag itdeadia0with

ghigmeisage. Alcranietfithoguick
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trahﬁ'tiﬂiifdx’:dslé&fg stat afiNe ABEREGrent D 6 IR 500 can be
i mpl emented, for exanple, in an accessS point of Figure

(0ol TP 35 & St AR BF SR EmBodime atcnetiod semob
gehargingen @rick pagingisIothk h&Vin®bnd bt adserte® 4Rk pahige WRE R

g 0 begins at hl ock 510 where the transmttéer in an
1o 366758 tergenal of 2 paging messagab dhe arthadddftcan peof t he

imBlaRARdL ' : : i.ve \pagi ng. nessages.
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meghadsi)d carberimplementedsfentiample, Brthé thesndittersdyeRm StRbe 2 or
ommuni cation link is desired and there is

or.. . whi a
tm{&%‘%%‘%‘n‘%fﬁ‘h;}g‘gsﬁedu| ed a pagi ng nessage that has yet to
be sent or for which a prior paging nessage has yet to
101001 a diba swithadgR9. bepimat bloth 610 maesrthe trensnyittaciaed acéess point
1.he e status of . th i ck paging .
aehiile B8 e AT oF 1 o2 o Ol AU 20 Wi
mepsagesn gl ypicatig s schBdgled 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



transmtter can be configured to set or otherw se

assert the quick paging bits associated with the one
worooanssssaccess termnal s schedul ed to recei vePET/pazpoeroR3483

nmessage. Additionally, the22ransmitter can be
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theé-‘rﬂ@@mmm npp entlﬂ a taadevonrolbsldelnienths qulbh pagm@hbﬂk twmbh iPither
end Léeher i nformation.to the
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theSfhsmitebr Qﬁﬁ@ﬁgéldt drré&gat okteh A BRL 4R to ng block.

operates on the quick paging block and
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The erzneded dutput replesats the QREH QR packet to be
transmtted in a synbol froma plurality of OFDM
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occupi es the information carrying su carr
tranupsgierny sinome e@lbbdlment,rﬁhe tarsenittersahevales thé QRCHbacket to be

S an her hannel s,. in the
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If tE¢ QPICET packeti ofccﬁﬂi@s ﬁﬁl‘ﬂoﬂﬁﬁwﬁ' RBryRisl MbehrSss %FEherFDM system,

formation carrying subcarriers in the OFDM system

all 8? the @ther changels: ipgldine tithe ehannels nad sthar everhesd chianmelsyin the
systoM breRInGX Gstnath bRudex Rt t}i%r(?ﬂéﬁ? gmtnli]arly, b‘i’l(ﬁf dccupies

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.



are not dedicated to the QPCH [0106] The transmtter

proceeds to block 580 and maps the QPCH packet to an
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subcarriers of the OFDM symbol and recovers the QPCH packet information.

b=

[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
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generating a QPCH block 710 that is configured to generate a quick paging block based

on the scheduled paging channel transmissions. 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



704 operates as a neans for determning a presence of
a schedul ed nessage for an access term nal. The neans
WO 0006088566 at i ng a QPCH bl ock 710 is confi gur edPEBUS2006/023483
means for setting a quick paging bit froma plurality
of quick paging bits in a quick paging block. The
means for generating a QPCH bl ock 710 sets the quick
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aggregating 1 nformation
coghreldddoely t he QPCH packet 740 that operates to encode
t he concatenated QPCH packet. The neans for encodi ng
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andigsthdrates arpeweded tlﬁiblﬂ'Pﬁlghg Ea_dk@t. NERP s, fRImERS ¢SH Heodil the
ackft . 740 coupl es the encoded QPCH packet to
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o OOl SRR e LSO EOM S el aud g sy
muitiglexdsEé encoded quick paging packet having the quick paging block with
distinct information over a channel. The 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] TFigure 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.



synbol to an RF frequency for transm ssion using the

antenna 762. [0121] As seen in Figure 7, neans 702,
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based upon the application2and system design. [0122]

Figure 8 is a sinplified functional block diagram of

an enbodi nent of a receiver 800 configured to process
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Processi ng 860 couples the encoded QPCH packet to a
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[012@l, Aaqtiek paging ¢hanpel fgemasand quick pagisg channehpdcket, and process

RS SO0 i BB s Xy vt

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]  Asused 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.



accurately recover the quick paging bits reduces the
probability of m ssing a paging nessage directed to
W0 b@onssseé ver. [0127] As used herein, the ternPCDUpRLEE023483
or connected is used to nmea&h an indirect coupling as
well as a direct coupling or connection. Were two or
nore bl ocks, nodul es, devices, or apparatus are
pl . e .interyenin | ocks .
e e v LR o B0 ol by, S BRI Baged m
conhéationvatli the embgdiamhtstilismtdsed hemiiiines be anpleichitediof Berformed
Wi%gscri bed i n connection.with the enbodi nents di scl osed
? EFHFT © PHASPRSAe kgt tad sigpalmmarasiar (WSPh aReswaed al
Infttichies SePCo% ' i 0 i
Reduced | nst ﬁ%ﬁ%ﬁ@%&%ﬁ% S? g ?ﬁ?‘!ﬁf@@& e%?%c%ge%%? 53 %1150%“
be) indield piegepnatle gate atray (ER@A) ai otherirogrAGinGble lagic device,

o, 8B I8 Bk eSS Shomigion

théreef @sigﬂb@wwr@nhanam&ﬁo@m&r&ath&ehgrAfggﬂeral ose
conbi nation thereof designed to performithe fu%%?l ons

PTOREsIar b AsisTopProgessfantap an the alistative thrprosessommyy beamy

] . ' terpative, the processor
P BB e icrBithelled O i B, A brosrepbmRGaso o
impiemantaveasha combiratipn of esaputingedevives Fobexanif, QB HbahtidE of a

copbi nati on of co in evices, for exanple, a

D%’ inati f ge Li devi f le,

oSt hEHFBRIOETSSY> HREIUHY ORIHKIEPI9EPERIEsYISTOT I2OTp Mierepidegssors

in 66nj GHARTELLDSP cdre, B8PSy Sth&¥,Eh %Iﬁ{g%.pitﬁﬁgss ors in

conjunction with a DSP core, or any other such
fd guration. 129]. For.a firmaare and/or. software .
(OF P 4\, 8l e imens feiagped ercin
mayrt edplathetedvivith nisdbs €6, %r&eduﬁg,%ﬁa%h@,%ndfskig)% kP Berform

aglgeso on) that performthe functi'ons descri be
the,ingtions deperitred higin  The Browareoind(earseftwaamdesnap de stored in a

Shdtednd e by a processor. The . .
ek eshd B AT oA b Bl BE 558 it
praeesser nnexttmal thehgprocsassor . [ 0130] The steps of a

nmet hod, process, or algorithmdescribed in connection

[OIdGCO'] h Tﬁéestéi)@%?ghgéﬁ{gd;c’pl%'cés%! &58 ctnﬂﬁﬁledegc iR EoRREM & the

irectly in hardware, in a software nodul'é execu
empogimsnéssdisnlosed heiiein may berbinhedikd diredtlytih datdwere, The software

vari Qus .S S or acts in a nmethod o rocess may be
ol SeFufd P2 piiccBPt Br 1 Sombing ol hb &V FeoTaHANS ieps or
acta o4 firthodrdd@rocefddhy bOPSHhed 0 &e%déf@ﬁ@wﬂ,rd}‘}ﬁ%été egﬂ erformed

. method steps nay be onitted or one or nore pro
1n 3R0teE @rdar e pelditigpaliie onel demhorapropess pemiethvd stapsl may be omitted or

B2t A 0 SR R o

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 other 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.



exi sting elenents of the nethods and processes. [0131]

The above description of the disclosed enbodi nents is
wQ@e@vilsesds t 0 enabl e any person of ordi nary skiPCT/UR20061623483

art to make or use the disé@Bosure. Various

nodi fications to these enbodinents will be readily

apparent to those of ordinary skill in the art, and

the generic principles defined herein may be applied

to other enbodi ments witHdI™Sparting fromthe spirit

or scope of the disclosure. Thus, the disclosure is

not intended tQféddioThb® ?ﬂg%afé@es%%}ﬂﬁhﬁeﬂ%%éﬁwﬂ

herein but is to be accor he w dest scope
compnsgngt ent with the principles and novel features

di scl ose ere od_of ot'f Ing. .an .

access ¢ detirnaiing penieofaeedRbT Fiepdtee Robe Hiebth Rt

presence s@tftlng aSfuidiabrig Hﬂm&ﬁg@ﬁr@ﬁtytdﬁluﬂik%gﬁlg bits in a quick

termnal ; setting a_quick 8 b|t froma plurallty

paging &iqckkthsagmk@amne@m GeTIESROUIENG 1p A aegessiterannal; he |
ancodi ES%Pﬁﬁdlﬁ%ﬁe%f&?%ﬁ@%h%%&%s%%ts%ﬁ%ﬁé%ﬁ%“@g%%éﬂgg

packet,ck pagi ng packet; generating at | east one
Ot hogonal Freque | ex
havi ng at8Peraues a E)%F ?‘i’eo ‘Pg"Pﬁ r&ﬂ TG 1&15}08 b‘glg?

(ORDABISyn kAR 8lehdt b BBrloRrilc LiRadda Qe FXEENS BISEIR %d

é nethod of claim 1, wherein the generating the

at | east twmemihnsiisptivest ono PFIMeympeher ating at | east
one OFDM synbol having an entire encoded qui ck pagi ng

bl ock. 3 The t | S, ha.:
generat i ng ad %%g Q%fﬁ&%dfﬁt} eﬁ%# E‘{‘é:%%efﬁ?‘gg% A(:f E&St one

O sygnbioll eﬁhpnm Gergaaipcit st die QEIOM symntsdl hlvihg ah entirbe
qui ck pagi ng bl ock prior to encoding the quick paging
enB‘PQ?éKl““iP%H’@‘#%‘ﬂ‘hod of claim1, further conprising:

conpressing the quick paging block to generate a

conpr ess qui j : ; @ﬁgﬁ@' ..encodi ng
& B @ﬁgg{@%&g%ﬁﬂﬁsﬁgﬂgﬁ codi nig%f he

t he qui ck paging
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.



conpressed qui ck pagi ng bl ock. 5. The nethod of claim
4, wherein conpressing the quick paging bl ock
W@ eoop138566: determ ning a nunber of asserted gqeCTKS2006/023483
paging bits fromthe plural2Pty of quick paging bits;
and generating successive fields indicating positions
of the asserted quick paging bits within the quick
pagi ng bl ock if the nunber of asserted bits is |ess

than a predeterm ne nt.6. The nethod of clai.m4, .
wher ei n” conpr 88 mst%9§ et elami . WagPAGOmPECRnEdRe A dbRising
b16&L &PrREQY @ nunber of asserted quick paging bits

fromthe plurality of quick paging bits; and
gener at i nipteanyprieg etnembenefthsseated quickpagingrititstfiione thsfplurhlity of
I ck. [N lock if the nunber of asserted quick
qﬁﬁkﬁ%%ﬁgﬁﬂﬂ; greater than a predeterm ned anount. 7.
The et hogknefatifib aipledbtertiiRl Shlic @&t vE BE tHeWjuidk paging
pagi ng bl ock conprises systematic encoding the quic
blpelkif ey mmalaek of gsserterbqiek prginobitscis gregter thageprefletermined

Qding t he qui ck pagi ng bl ock conprises generating a
%@cric Redundancy Code of a packet including the quick
pagi ng bl ock. 9. The nmethod of claim1, wherein

transm tt7.ng tHee methodafclammé, Whdbinssponbdihg denprcksgging block
tinme division rrul&.igl exi ng the @i east one OFDM
CQIURSET SYRieTIRtG ERerding g iPRIEVEIC at | east one

channel . 10. The nethod of claim 1, wherein

transmttg ng tiige @bthofdstlaRne, WikdMnenabdihg BRqHidiSREing block

transmtting the at | east one OFDM synbol during a . )
camppises geneeativgadrnlie Redundancyfofo el apadkst inclpding tg‘h quick paging
ess termnal, the nethod conprising: setting a
qui'ck paging bit corresponding to the access term na
in a quick paging block having a plurality of bits
correspon@i ng The metfhlodroditiainy 1 pvheremasamsetting tisd = 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

channel of a wireless communication system.



conpressing the quick paging block to generate a

conpressed qui ck paging bl ock; and encodi ng the
wa@orpnssssed qui ck pagi ng bl ock to generate an POT/OS®A6/023483

qui ck pagi ng bl ock. 12. Théonethod of claim 11,

further conprising tinme division nultiplexing the

encoded qui ck paging block with other information over

at | east one channel of a wreless conmunication

system 13._ The_net hod. of cl ai further conprising:

gener ati ng-an Gh B%S%d@Wé&ﬂgﬁéyﬂﬁPU¥§§5ﬁ:NMItiplex

(OFDM - syghiehtih@yh 0ethdkorla® Bedquén ivisfth Pulth @raugd
qui ck pagglgﬁg aﬁl%ok; an 0tar aﬁégﬁi to?’iqu)}lg St he O:lgﬁlﬁl%(synbol ?

symbol Irhengeitieastia portionaif thelicoddderuackpagmahlack; pgdt he
OFDM symhol ¢ [ 1S ulating at |east a portion of
t he enco %SIE&E‘@%%Z(ZW%PW?DC " onto substantially all
signal carrying subcarriers of the OFDM synbol . 15.
The met hort. of THeah&thdd of vibied &3, wigesia ahdra@ng the OGN symbol

synpol conprises Quadrature Phase Shift Keying (QPSK)
copgusERmpAgating atdeast 2 ROTigROL His rodedelugckRngi Barkeqato

' . . carriers of
S P B s e S O e ™ i ok
pagi ng nessage, the method conprising: receiving a
qui ck pagifng pBekeethod ef ddinm d3,twikerejnigenerpting thg FMMesymbol

to gengrate a Guic Ln . _deconpressi ng the
coyirtie Bugieny st SRR e CoRFS) nETEREREIRER piptn ot e
erBi&kqRaTbdpeh dB1bCclosE0 6t Rh&d sibidh ofsubasRESofttRE OFIAL symbol.

based on an output of the deconpressing process. 17.

The nethod of claim 16, wherein receiving the quick

pagi ng patiket Amathedelproesssing pqyickpagiaginaesagggthsgnethod
cd%?&gg{:including t he qui ck pagi ng bl ock and a | oad

C n1tr<§ bl ock. 18. The nethod of claim 16, wherein
recei vi ngretd¢ieing ai ickpagingpaoketket conpri ses recei vi ng
an Orthogonal. Frequency Division Miultiplex.(OF )
Sybol  hoGRUnEL GGk Pag i patkerto SPRSTHE A L teck

packet . 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.



19. The nmethod of claim 16, wherein determning the
status of the quick paging bit conprises: determning
w@2edsgsson of an asserted bit in the qui ck paRCNyS2006/023483
bl ock based on an out put of31t he deconpressi ng process;
and conparing the position to a position of the quick
pagi ng bit associated with the access term nal.20. An
apparatus for generating a quick paging nessage, the
system conprl S| ng a schedul er, configured to determ ne
schedul ed fEenemting 2 g REIPRISASE. thesystem
Coﬂﬁgg{ﬁgpagl ng bI ock generator coupled to the schedul er
a configured to assert a quick paging bit
cor r esporadichefuiey comfegaed tesdeterering schbdudedia paging message far an
rate a quick paging block having at |east the
%ﬁ ng bit and a distinct quick paging bit

cor r espondiuiék fa@ird Blo&K gdhetatioapRd teihRisBiRddulerAnd configured
encoder coupled to the quick paging bl ock generator

to amrtmmlmagm hitocogeppanding to @W@@%ﬁémealmdﬁagﬁgfged to
R O N R

pagimgditdotregondgsd adixinCY ddcegaamlindlf equency Di vi si on

Mul tiplex (OFDM synbol haV| n a portion of
the encod@fgRAicE ROl lefhpauickp aglzagﬁvfsge%ﬁaﬂam ngigured

to %laﬁér?ﬂegﬂ'enéd&'ea Qﬁckgggﬁggaéwb R4 AR gﬁék aaglffg %Kk and

oupled to the “qui I ng b ock generator

conf i gur exdiransmitgmpreess cotpled ta ik epagﬁenglctxbomtﬁlguwddo generate at

ol e QeBoma TR GREY Durio BBl BB iR BRAER & Pt e
pos@st bOHE 8fkdded GEBIepatife pkegnNcoded qui ck pagi ng packet
based on the conpressed qui ck pagi ng bl ock. 22. The

apparatus_of claim 20, further. conprising; _ a |oad
control rddul elhesnpuglsof clsigehe ¢oFEIisEt 1 ol

pagi ng it bl E i o Rt ho Ml gl d: Slfior and
cofigaled ge oanpresy’ thaqriick begihg htbck 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.



control block and configured to aggregate the quick
pagi ng block with the load control block; and wherein

wo b@easssesler i s configured to encode an aggr egeCEUS2006/023483
out put of the aggregator. 33. The system of cl ai m 20,
further conprising a transmtter coupled to the
transmt processor and configured to transmt the at
| east one OFDM synbol during a superframe preanbl e. 24.

transmt et conbeqene el hER Bl f ymemiterpouted

to therrmcddatlaﬁd oconfigtréd toltize diRBiaNaoMplxaHé elcodadinitk paging
ket er at Ieast1 one channel w th other
paﬁﬁ§ %ﬁtoqu anel wath other fformationet i fyi ng an access
tern1na|, the system conprising: nmeans for determ ning
presence xf a A
term nal ; nearfglgfor setlgsﬁoﬁﬁg : % g%c%)%g? ng asrp F¥Stem
COﬁWEﬁ@@ity of qU|ck pagi ng b|ts in a quick paging

bl ock, t bi t cor to t
access treh? a%gg de]%" n"s"ggr%rreseé]ﬁg8 @“ﬁﬁﬁi@gglﬁsiqgeg%fgthﬁ@ccess
terblingdk t o generate an encoded qui ck pagi ng packet;

means for generating at |east one Othogonal Frequency
Di vi si on MMEAD$ fQF1setking empigk pagingdiit ﬁ@mamjurahtm of guickpaging bits

Q ﬁfc bl and means
in fShick DA pAQUR, BRGRR faBE R SRS Mo hess TRt
appar at usnahs sﬁdr&nmd%g thelyeickipagingblookan %eﬁeﬁﬁte an encoded quick
neral?e ng the at | east one OFDM synbol conprises
pa Lir generating at |east one OFDM synbol havi ng

an entir enghe Rﬂ%@n&h‘tﬁ@a‘[@@ﬁt Otk @Hﬁ&éﬁmalzlgreql}g?ﬁ}éDlelon

paratus of claim 25, further conpfi
M@@nk@x SOFPYDaseiibol bavang #ileast alpettionai e eamddmeqmp:n ®iging block;
gaglng bl ock; and neans for appendi ng the additional
its to the quick pagi ng bl ock prior to encoding the

qui ck paghdags Mr@@kismitting 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.



28. The apparatus of claim25, further conprising:

means for conpressing the quick paging block to
w@emenatses a conpressed qui ck pagi ng bl ock; andP@iTEsm™061023483

the means for encodi ng the33ui ck pagi ng bl ock

conpri ses nmeans for encodi ng the conpressed quick

pagi ng bl ock.29. The nethod of claim 28, wherein the

nmeans for conpressing the quick pagi ng bl ock

conprises; means faor determning a.nunber og&asserted

qui ck pagPng Bie @#h@rﬁfﬁﬁ’ém&gu}” prefnythg megns (¢ cpmgresgins the

-t Sai Lg successive fields indicating

qu%%????%ﬁgmggggﬁggggserted qui ck paging bits within the

qui ck pagieans for determiningrenumbdsef asserted guick paggihg bigs from the
1I%ssﬁ%hankaﬁ5re%ﬁper 1 ned anmount. 30. The net hod of
plyrplidy of agic PEPHSAHE neans for conpressing the quick

pagi ng blogdtatsy Rt SiSive ORI NdiAing POSIEOAI 6ff tE askeedRaEk

of assetggd quick paging bits fromthe plurality of
pagjog bits pithinthe ahick paging blask Akthe grmeneiragsaried bifs is less than a

det er, i val ue representative of the quick paging

pn%%%gﬁn$gagﬁ§g%unber of asserted quick paging bits is

greater than a predeterm ned anmount. 31. An apparatus

for noti 39i ng The nethebe damri’) atherdimthesyene for compressing the

conprising: nmeans for setting a quick paging bit
quEckPagIRg HIRR F9MPESEie access terminal ; neans for

jointly encAdFiGetddRidity £HKuRB& FFasdited Whick pagink 88§ from the

one additional quick paging bit corresponding to a
pluthlityiofiguickpeging biteyandnal to generate an encoded qui ck

pagi ng bl ock; ~and neans for. tine diwl Si . '
the encodddny i &y, ﬁ?%@prﬁfigtgﬂn%egﬁal ?%%Q%sgﬂah{’%ﬁﬁé el
pagmg BIJHRLT BB ndder &f HbatdefuickPaginbtitsapPaniet than afpraerinined
1, further conprising neans for tinme division

ampyht-i pl exi ng the encoded qui ck pagi ng bl ock with other
i nformati on over at

31.  An apparatus for notifying an access terminal, 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.



| east one channel of a wi reless comunication system
33. The apparatus of claim 31, further conprising:
wore@nd3fsee generating at | east one Orthogonal PFCEUSENEY23483

Division Multiplex (OFDM) synbol having at |east a
portion of the encoded quick pagi ng bl ock.34. The
apparatus of claim 33, wherein the neans for

generating the at | east one OFDM synbol conpri ses

nodul ating at | east a portion of the encoded quick

. q .
pagi ng block B apperabsafelaim) 33y wheteinsthg means fr ggnegting the
subcar t . i
ot PR OGSl Aol bR oL TR RTHON oL A enHRBY uick
pagdiELICEDNALS yiisaintianypll isipasl d@ugileaubcesrist af theShildast one OFDM
Kegi ng (QPSK) nodul ating at | east a portion of the
8 oded qui ck pagi ng bl ock onto at | east a subset of
subcarriers of the at |east one OFDM synbol. 36. An

appar at ugs f or TRt A6R8FhIEr AaifiBF; WhBREH PéheFRmEaBeat [bReone

system conpri sing: nmeans for receiving a quick pagin
OFpaMd kphbolrerpsisésduaiisatort Fhyse Raifidieywine 8&%3112@19@8&%% %tgeast a

energte a i ck,paging.bl,ock: . [
oG of e o R e b e alTBAP Y st SRRERKERTIAL a
leaStt ohe \OF NI sgmBUi. Ck paging bit associated with an access

term nal based on an output of the deconpressing

process. 37. The apparatus of claim 36, wherein tﬁ_jg

means f 0RO ecAMAPREFAUSAOTRIPEIESIBE IS K PRGNS ISy (NS s¥stem
co@ﬁﬁﬁﬁ for receiving the quick pagi ng packet including

e qui ck paging block and a | oad control block. 38.
The appanmtmsfoofecelvangna g@ick prgingpackehie neans for

i Vi th [ . i ng. ket ' :
gl MRS e T Stk R
bidl tiplex (OFDM synbol having at |east a portion of

the quick pagi ng packet. 39. The apparatus of claim
36, wher sieans fos daeompressing the guickipagiag blask; #idat us of

2 posi ¢ | S¥anY A ReRubisFRCRMARE OF o HFRRPagE pHERELAA P 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



bl ock based on an out put of the deconpressing process;
andneans for conparing the position to a position of

W0 b@6qsssek pagi ng bit associated with the acceB&I/US2006/023483
term nal. 40. A processor Bgadabl e nedia including
instructions that nay be utilized by one or nore
processors, the instructions conprising: instructions
for determ ning presence of a schedul ed nessage for )
t he accemsansdpntamparingibe pesitiomios Hasitione thagyiek pagiegbit

agi bit fr | yrality of quick paging bits in a
assgﬂ%gg%ﬁagt%%%ccgg&%@n%e gui ck paging bit correspondi ng
to the access ternminal; instructions for encoding the

qui ck pagi.ng Alprodessar remlableaheadiamcbdingdastiruptionkthabgiay e

Jpacket, instructions for generating at.|east one
utlﬁ}qdﬁag@ﬁar W%w&ﬁ%wsd?\?ilgﬁ%%{lm@ XE(OFDV)  synbol

havi ng ajyd-E@ihs ForRREdrPMing brdsBi e @7 & QElRAuRM infdss RGO e

bl ock; and instructions for transmtting the at 1east
acapsetemDM; synbol . 41. The processor readabl e nedia of

claim4l he.instructions.further. . ri sl ne: .
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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 including instructions that may be
utilized by one or more processors, the instructions comprising:

instructions for 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;

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 including instructions that may be
utilized by one or more processors, the instructions comprising:

instructions for processing a quick paging packet;



utilized by one or nore processors, the instructions

conprising: instructions for processing a quick paging
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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 output of the decompressing process; and

instructions for comparing the position to a position of the quick paging

bit associated with the access terminal.



