1 APPARATUS, AND ASSOCI ATED METHOD, FOR SETTING THE NUMBER OF PAGE

| NDI CATI ONS PER PAGE TO BE | NCLUDED IN A QUI CK PAGE MESSAGE [0001 ] The
present invention relates generally to a manner by which to page an access
termnal of a radio communication systemto alert the access termnal of a
pendi ng call, or other communication. Mre particularly, the present

I nvention relates to apparatus, and dn associ at ed nmet hod, that provides
for the setting of the nunber of page indications per page to be included

in a quick pa Bt ' ogi%. ght wm as a QPCH
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battery depletion, as a result of fal se wakeup of the access termnal, is
avoi ded. Background of the Invention [0002] Advancenents in conmuni cation
t echnol ogi es h&081 pEnapresend invieatiordelatésogemenily 4md nohepérdymehich of pagew t ypes of

conmmruni cati on syste nd ..communi cat.i on servyices., Cel |l ul ar .t el ephony, and
associ at i AESHIAIEAR 004 adip SPRINNICHGN Pyl 16 HER Sheacstieripd Bpul ar 1y
utilized Qudfilball, dodth&GRomBiQiof] Mort peftRulihil he pREBMNLGAREI0A RelplPi | I LY
and al so provides the capability of comrmuni cations when the use of

wi rel i ne toapparivszandon assasiatesmwibiot] dthatmrovidepioa the ssttingof thoswmberef [ 0003)
Whi | | y- t LIyl i cat i t i .ded i mari |
for voi cPeBAMIRIoR ParRees (R bo REYIRT I ¢ 00k P BERmEn el REr B8R ol cos,
newer - gengigaid dhansel Séuehes b QPCIRE{UIEH pagigodtiadfel) Q&fidtddh af @ﬁﬁﬂpld%t a 000

conmruni cation services at variable data comuni cation rates.

cel | ul ar <Hulsnsommunisation systam.t Fhbe nynbericd page diqayomas seedted s i s an

exenpl ary, . AukRhee SG41 0FaANY i -Ssystem t hat
provi des or‘BFﬁegﬁ? lsllgbglegg(ggfg selﬁ(\:/el ces.sggléﬁlgfl onarg[cggs[gtt%ﬁuzﬂand pr ot ocol s
def i ni-ng Exuersive baterpdepleting, apereatlt ofifillse wakgup véthericeeso teraénal,des of the
systemare set forth in an operating standard specification. Various
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be standardi zed and certain parts of the existing

Background of the Invention

f0002] Advancements in communication technologies have permitted the
development and deployment of new types of communication systems and
communication services. Cellular telephony, and associated communication services
available therethrough, are popularly utilized by many, typically providing users with
communication mobility and also provides the capability of communications when the
use of wireline communication systems would not be practical or possible.

[0003] While early-generation, cellular communication systems provided
primarily for voice communications and only limited data communication services,
newer-generation systems increasingly provide for high-speed data communication
services at variable data communication rates. A CDMA2000, cellular
communication system that provides for EV-DO services is an exemplary type of
new-generation, cellular communication system that provides for high-speed data
services. Operational details and protocols defining communications and operational
requirements of devices of the system are set forth in an operating standard
specification. Various aspects of operation of the CDMA2000 EV-DO

communication scheme remain to be standardized and certain parts of the existing



2 standard specification are considered for anendnent. Various
successor-generation comruni cation schenes are al so undergoi ng

standardi zati on and yet others are envisioned to be standardi zed. [0004]
For instance, a revision to the standard specification, release B of the
CDVA2000 EV-DO specification standard that defines a quick pagi ng channel
(QPCH) avai | abl e upon which to broadcdst access-terninal pages by an access
network (AN) to an access termnal (AT). The QPCH was adopted in industry
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control is, as a result, able to be operated for a greater period of time between rechargings or

battery replacement. The aforementioned promulgations provide for broadcast of a

message including page indications upon a physical logical layer that is monitored by

the access terminal. The access terminal monitors the QPCH prior to monitoring the

control channel to receive regular, control channel MAC (medium access control)

messages such as page messages. A quick page message is broadcast upon the QPCH

that contains quick page indicators. The quick page message includes a number of

quick page indicator slots populated with quick page indicators.

[0005] During operation, a mobile station hashes to a quick page indicator

location, i.e., slot, within the quick page message based upon a session seed, a 32-bit

pseudorandom number. If the quick page indicator of the quick page indicator slot to

which the access terminal hashes indicates that the access terminal is not being paged,

the access terminal enters into a sleep state, a reduced-power state, in which the

access terminal does not remain powered at a level to receive the regular control

channel MAC messages. Power savings is particularly significant in the event that the



channel MAC nessages. Power savings is particularly significant in the
event that the 3 control channel MAC nessages are | engthy and span
mul ti pl e control channel frames or capsules. [0006] In the existing
schenme, however, the access termnal is susceptible to the occurrence of a
fal se wakeup, that is, the access term nal does not enter into a sleep
state but, rather, the access termnal enters into an active state to
nonitor the regular control channel for reception of regular control
channel MAC sa n though. there ghall be. no S e f t he access
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st or age elcenmenceaif a false wakeupt dormespleidargly invereasesd accessed during operation
of an enbodi f the pres invention. [0012] Figure 4 illustrates a
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mul ti-user comuni cation systeém for various nunbers of hasheés.
[0008] It is in light of this background information related to paging by an

access network of an access terminal that the significant improvements of the present

invention have evolved.



[0013] Figure 5 illustrates an exenplary qui ck page nmessage generated
pursuant to operation of an exenplary enbodi nent of the present invention.
[0014] Figure 6 illustrates an exenplary qui ck page nmessage generated
pursuant to operation of another exenplary enbodi nent of the present
invention. [0015] Figure 7 illustrates formation of an exenplary quick
page message pursuant to operation oft another exenplary enmbodi nent of the
present invention. [0016] Figure 8 illustrates a nethod fl ow di agram
representative of the nethod of operation of an enbodi ment of the present
i nvention. Detail ed Descri i 1on 0 i nvention, accordingly,
advant ageousl éo@@ﬁ‘ﬁigﬁéliﬁﬁﬁﬁﬁét%ct?&ﬁfﬁl% RARGLIAb SRS hod, by which to
facilitate paging-of "an access termna o? a radi o comuni cation systemto
al ert theoammessatbaspstealin efhich amemdbaijmentaifithe present isenteomswperblei on.
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i nvent i orpreseRbinyeNtiost j on of the nunber of page indicators per page is made
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is used to set unber of page 1 ndication er page that shall be used
in a qui gurpagetonpssdige of an exemplary embodiment of the present invention.

[0014] Figure 6 illustrates an exemplary quick page message generated
pursuant to operation of another exemplary embodiment of the present invention.

[0015] Figure 7 illustrates formation of an exemplary quick page message
pursuant to operation of another exemplary embodiment of the present invention.

[0016] Figure 8 illustrates a method flow diagram representative of the

method of operation of an embodiment of the present invention.

Detailed Description
[0017] The present invention, accordingly, advantageously provides

apparatus, and an associated method, by which to facilitate paging of an access
terminal of a radio communication system to alert the access terminal of a pending
call, or other communication.

[0018] Through operation of an embodiment of the present invention, a
manner is provided to set the number of page indications per page to be included in a
quick page message, such as a quick page message generated and sent upon a QPCH
(Quick Paging Channel) defined in a CDMA2000 EV-DO cellular communication

system.



[0021 ] The calculations are perforned iteratively by a processing device,
and once all of the cal cul ati ons have been nade, the conparison is nade,
and the selection of the nunber of page indications per page is then made.
Alternately, values representative of the results of such calculations are
stored in a look-up table, and the values stored in the |ook-up table are
accessed and used in the selection of5the nunmber of page indications per
page that are to be used in a quick page nessage. And, once selected, the

nunber that is _set is used §'§rsuant o formatjon of the qwck page
rressage [ 0024001 18 pf thegrEtbep pt pags IHHIEANORE PPLRASAES A he nunbers of
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session seed defined in the EV- DO operating specification standard
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i nput nuderations %@%&ﬁ@fﬂnefoabubﬁpnmfprmad@egneanh@fﬁhﬁmouef hash val ues

that are t he set
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sonetines, refe to herein as nulti - hi ng Each hash function
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respective ent|t| s are enti cal®. For 1nstance I fst perforned
at both tonee alhofthesalcelationkhavedeen niatie, the cespartson nd madle,lapd)thetslabcmmrput

nunber raotated far Then, the hashing i erfor again at both
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bits are rgnbainffivewf thelredulls of iddedal@flatidink Sre stdred in a look-up table, and the

values stored in the look-up table are accessed and used in the selection of the number

of page indications per page that are to be used in a quick page message. And, once
selected, the number that is set is used pursuant to formation of the quick page
message.

[0022] In another aspect of the present invention, the numbers of page
indications per page that is set is included in a message that is generated at the access
network and broadcast to an access terminal, thereby to inform the access terminal of
the number of page indications per page that shall be included in a quick page
message.

[0023] In another aspect of the present invention, hashing is performed at both
an access network and at an access terminal using the same input number, such as a
session seed defined in the CDMA2000 EV-DO operating specification standard or
other pseudorandom number, or another input number, such as an access terminal
identifier (ATI). Hashing is performed upon the input number in the same manner,
independently, at the access network and at the access terminal. Multiple hashes are

formed by hashing the input number in different manners, e.g., such as by rotating the



addi tional hashing is perforned, the access network and the access term nal
both performthe hashi ng upon the input nunber, whose bits are further
rotated, again in the same manner at the access network and at the access
termnal. Bit rotation also decorrelates the hashed values. [0024] In a
further aspect of the present inventiagn, the hashing is perfornmed upon the
I nput nunber by operation of a hash fnction, or al gorithm wupon the input
nunber. The hash function, e.g., is tine-varying or otherw se, in sone

manner, ener at es hash val ues that are.tine-dependent. And, i ltiple
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earlier-generated hash val ue,.[0025] 1n another .aspect of the present
hvent | ot FUREE G i I RAEES e a e e TR ERO BB G L he
number thaﬁlﬁﬁ% ERGH 163k feRSioR 8perBA&Risi ARt edi® irl BreR8me ndBhetdR ¢hd dbcassqui CK
page nessage to page a particular access termnal. A signaling nessage is
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nunber of ues, such hash values are& used pursuant to analysis 7
of the pagdditivasisagking hsanformed) the docebondtaerk arfdythevhaess erminhlebgilage nessage

to detect al yes, of, page indicatorsg. [0026].1n of her aspect. of the
present i ﬁP:ﬁEﬁﬁaS{‘WS “%Hﬁﬁ?rmﬁ‘?t é’sWh‘ﬁE}’i‘tB SF TOREIARZAR Y net wor k
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termnal, 1s a selectable nunber, selected to mnimze the i kel i hood of
occur r enclecarfelitas the hastiedulue$he nunber is selected, at least in part,

based upon th er of. pages.that are t.o be. nade.tqg.other _access
Corm nals. And002dRa Gundadse oP e thint By oM B8 Redhipe R fRel Ve 1o
comuni ¢ afpbfl hfidpittidmbek By bPération of a hash function, or algorithm, upon the input

number. The hash function, e.g., is time-varying or otherwise, in some manner,

generates hash values that are time-dependent. And, if multiple hash values are
generated, viz. when the set number of page indications per page is two or more, the
hash values are further caused to be dissimilar. That is to say, when multiple hash
values are generated, a later-generated hash value is caused to be of a value different
than any earlier-generated hash value.

[0025] In another aspect of the present invention, the access network identifies
the number of hashes and the number of page indications per page that are to be
included in a quick page message to page a particular access terminal. A signaling
message is generated that includes an indication of the number of hashes or page
indications per page that are going to be broadcast by the access network to a
particular access terminal within a paging message. The access terminal, from this
signaling message, ascertains the number of page indications that are going to be
directed to the access terminal in the quick page message. Responsive to this received
number, the access terminal performs hashing upon an input number to form an

appropriate number of hash values, and such hash values are used pursuant to analysis



communi cation system Wen many access term nals are paged, the nunber of
page indications, and hash val ues, per access termnal is, e.g., a snal

val ue. And, conversely, when only a small nunber of access term nals are
to be paged, the nunber of page indications, and hash values, is, e.g.,

| arge. Cenerally, the nunmber of hash values and resultant page indications
per access terminal, populated into a’page nessage for a particular access
terminal, is inversely proportional to the comrunication activity, that

is, the nunber of other pages that are.pade to gther access termnals
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hash val sesundeasiansyiemt When meweaceessdpiminglp areraged. henwgbaaiease « he
access tiﬁ&iﬁ&t{b%'s, ﬁﬁth%ﬁvél{iés‘,)ﬁgr édcgs%ﬁe&{i Gs, ela s-ﬂﬁh@aﬂﬁ@.%ﬁ&, the access
term nal ‘detects any page [rhdicafion valué t© which the acCess term nal
hashes andndebeyileasonlne small aambet ef avcesalterndnainarelie bogagmigtet, t he access
termnal enters_intq s| eep ate. Thereby, ,the _access termpnal .is nore
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i ndi cation location that indicates thgt the access termnal is” being paged
and the messagssfor @partipalar kovessstetrhingl, munvenstls ppepgetionatifocthei ons are broadcast
to the access .termnal. i he qui c age,nmessa t he access term nal
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indication is a false indication, nonitoring of a second, or.
Ideally, the number of page indications and hash values per access terminal is chosen

in a way to minimize the probability of false wakeup.

[0027] In another aspect of the present invention, the hash values determine
where in the page message that the page indications are populated. The hashing
performed at the access network and at the access terminal are carried out in the same
manners. The page indication locations of a page message in which the page
indication values are populated are the same hash values that are generated at the
access terminal, and the access terminal detects and analyzes the corresponding page
indication locations of the page message, once received at the access terminal.

{0028] In another aspect of the present invention, in the event that any of the
values of the page indications populating the page indication locations corresponding
to the hash values indicate that the access terminal is not being paged, the access
terminal enters into a sleep state. For instance, if the access terminal detects any page
indication value to which the access terminal hashes and determines the access
terminal is not being paged, the access terminal enters into a sleep state. Thereby, the

access terminal is more quickly able to enter into a power-saving, sleep mode.



ot her, page indication |ocations prior to determining finally that the
access termnal is being paged reduces the |ikelihood of occurrence of
fal se wakeup. Thereby, the access term nal does not enter into an active
state to receive a comunication responsive to a false wakeup indication.
| mproved power consunption characteristics of the access termnal result,
provi ding better battery longevity. [8029] In these and other aspects,

t herefore, apparatus, and an associated nethodology, is provided for
selectin at a comuni cati on networ Lndi%ﬁ%ion count of page

e cat | Sy B fiseBeeriEn IS apops Reicajan sone comy S e hpate

communi cak 0 ibkaiohnde AEarkO b8 abdBDIchidl it RiRARELOMEPMht O I denti fy

communi cation actirvity input 1ndicia of the communi Cati'on network. A page

i ndi cat i creces termimdkhews that suitjtleagedndiestitnsard braadcast tothodccesbent i fi cat i on
by the comuni.cation activity ingut indicia identifier . of the

communi cdFTYRAHE Ak P%ﬂeﬁ?ﬁd&@iﬁfeﬁﬁmgﬂnﬁaﬁc@f ?hSﬁaQSQﬁ%e setter is
conf i gur §gaicRHicHN A5 intaRShBAGEreliAdlL £ 18Batioh Y Mhidh the Becckd fefhinaRge Message.

Sel ection nade by the page 1ndication count setter is responsive, in part,
to the cdmshesi dbthe Smstpositive indi¢atipuds 4 frisedndicati@n swhitpring pes secandl o ur t her

ts, t fore, further. t d ' i
e o S S Seb bR ARPAL A s BT EREbESTRERAE Y 1o
recept i orpefg phgkd kstuctins ARElihoddlof bséurrenss apRilseonikens. Thirely, dic | S

configured to detect the first nmessage, when delivered at the access
t er m nal .acqess tgrmirgl dogseans gHiEr fre By deltvestaa Herereiie 8 SOMENESHAR of page

i ndi cati qons. h i : | | of hash
val uce.  TRERS R B RSP IHARR. IhPrRH FoRe oA B URREs °

i ndi cat i oif thoadtess tbRIdd]|redf, providigg bettertbattedydodenite, to Figure 1, a radio
communi cation system_  sho general ly at, 10, provides for co ni cati ons
with access td9 -?-]alp§1}es§]an&gﬂ@ﬁasgeﬁt§, %’E@é%r& qp@?’f#%a?n‘ﬁ@ ?%0%%8%| ary. The
conmmuni cat,j b eomhRRTaa Rk gm t hat

typicall ?h{etﬁgﬁl@é%é?gﬁl{og{dggfﬁuﬁg{rlh%ﬁgggess te?trﬁg?\lgcl S éﬁ%ﬁg a plurality of
concur r erindicatioructiuntid § mage dadicatigpss petfpage tohe inchuded igh Srdpegeswessegei nal i s

h in Fi 1, .addi ti onal t erni nal | to th
Cermnal ASSTpKatER FAG TP THUFEIGHISET F o IBMT T CoiBn system [ 0032]
Comuni cadgniniddtRnakhitie) MpherdRed ¥ORe cannmiansn hewdkinah papd a

indication count setter is adapted to receive indication of identification by the

communication activity input indicia identifier of the communication activity input
indicia. The page indication count setter is configured to select the page indication
count in the first page message. Selection made by the page indication count setter is
responsive, in part, to the communication activity input indicia.

[0030] In these and further aspects, therefore, further apparatus, and an
associated methodology, is provided for an access terminal that monitors a first
channel for reception of a first message. A first message content detector is
configured to detect the first message, when delivered at the access terminal. The first
message includes a page indication count of page indications. A hasher is configured
to generate a selected number of hash values. The selected number of hash values is
responsive to the page indication count.

[0031] Referring first, therefore, to Figure 1, a radio communication system,
shown generally at 10, provides for communications with access terminals, of which
the access terminal 12 is exemplary. The communication system forms a multi-user

communication system that typically includes a large number of access terminals and



radi o network 14, forned of fixed network infrastructure elenents, such as
a base transceiver station (BTS) 16 and a base station controller (BSC
18. The access network enconpasses a geographical area within which
conmmuni cations with the access network are possible. That is to say, when
an access termnal is positioned wthin the area enconpassed by the access
network, the access termnal is generally able to communicate with the
access network, and the access network is typically able to commni cate

with the a S nal 0033] The c? ti emis er bleln
Cnor ol CONTBREY ¢ AORFRTETE RS IsALon A OH oMU SR S Hals AR San
appropri g en Wg&x‘étl' QAMiBRES hfdetHMelBihalsS 9 to thR@cHss Edrinittal 99, set

forth herein is exénplary, and the teachihgs of various enbodinents of the
present itppically fommar poriiompoEte vombiugidatiomsysterh. vari ous types of

comruni cati on egs. [ 0034 rrentloned t he .ac ess t erm nal
is alerted, bﬁﬁ?@ (gcirgglﬁlm tfglﬁzfé%g%%ﬁcg anLACeESN TR Bal A initiated
at the neha@Metwork 1T40fobﬁea 8f k&P dforidinfraltfuches effnehi] moﬁ%abﬁsélw ck paging
channel (QPCH), or anal oggus channel, is defined. QJI ck page indications,

popul at i rt@nacqmr@tatlpagﬁl‘ Ksanska ba@péta@pn@anmbert(%@) 18. dElmaercyss\met her an

access ter IS bein wever. sly,
ot cul RO b RmB R PR UR Rl P R Rt RaroR b ke Y.

term nal AEt@heecildarebigsible. THAtisal sPaGhehRdiacedss waminal iswsidasdge i nt ended
for one access termnal is broadcast within a slot that is alsg used by

anot her drithindhe@spencompassed by |the aqegssietwpnke the aseesy tssminah is geewYY t er i nal
from ent pur suant
to an_ ol BeshiRpieROWEh AR RS IPRE acoclt koA LN dble Pl
appar at ugo 2émnamicatdwith deegses eerminmed] 1 ncl udes apparatus 26, that operate

to reduce the dgiggéﬁhood of .the occurrence of .fal se wakgu % Th Ierrents

of the appar at B ROTERRNICHSIOR SYPIED 18 gPefRRledn genera) £ons ﬁt ed,

i pl enent PotBiMs SEEpdrateRIYTEh aphRfpkidfd d&ﬁnnﬁxﬁéatﬂoﬁ% @aﬂﬁ@anohy

algorith exe%ut abl e by processing circuitry. The el enents
form ng tstendaphaFtetdescriptioarset ﬁowlhemtsaxeamlmwnéplpﬁ@mhlmse)ﬂvguam on of the

access net rdli(mldié o{‘ B %lplrjéjse&qhven%loh lalreuﬁrtlprlgrtngn hbl%tin grt]y othanous types of

communication systems.

[0034] As previously mentioned, the access terminal is alerted, by broadcast
of page messages when a communication, initiated at the network, is to be terminated
at the access terminal. A quick paging channel (QPCH), or analogous channel, is
defined. Quick page indications, populating a quick page message, are of values that
identify whether an access terminal is being paged. However, also as noted
previously, particularly during times of heavy usage, a false wakeup of the access
terminal might occur due to a quick page indication in the message intended for one
access terminal is broadcast within a slot that is also used by another of the access
terminals. False wakeup prevents an access terminal from entering into a power-
saving sleep mode.

[0035] Accordingly, pursuant to an embodiment of the present invention, the
access network includes apparatus 24, and the access terminal includes apparatus 26,
that operate to reduce the likelihood of the occurrence of false wakeup. The elements
of the apparatus 24 and the apparatus 26 are functionally represented, implementable
in any desired manner, including, for instance, by algorithms executable by

processing circuitry.



and BSC 18 or distributed anobngst such entities as well as others. [0037]
Here, the apparatus 24 includes a quantity of hashes/page indications per
access termnal determ ner 32. The determner is coupled to receive, as
input indicia, indications of network activity on the line 34. The network
activity is quantified, for instance, in a nunber of page values. The
network is aware, e.g., of the nunbekd of access terninals that shall be
paged. O, the nunber of page values conprises, e.g., an expected nunber

of pages, an ayer nynber of prior pages, .or .other ing quantity
indicia. The 39@%@%#@?%%%@&&?56&&%%%‘3&%&? %%'Ee LAY the nunber
of page 'apﬂfoagi%igqaﬂﬁi‘e%ﬁ?&ﬂférﬁc&g bRk 8 4 SRBRAARCaAIRArIRDa HeBYS 1@ the

det erm ne ine 35 I's representative of such’infornmation
provi ded and B(218 dedistribixted amongstanclesmitiss as yellmplothesnat at i on i n which the

characteristi he ., message e static, the er, of . . i ndi cation
| ocations, e. 3.8953{”%?&)1‘? ﬁl?@ég‘ﬂ%g%mcﬁ‘ﬁf ﬁgp?lgﬂy Pgﬁgfl?%ﬂ%g,e 'ﬁ%@g’ﬁﬁnﬁt ai ned at
a st or aggeph&BIeriinal difernPher32C ahe idetcBmihér ist dbRpled 2 BiciveSds infR@gsponsi ve to
the indication of the network activity, the determ ner deternm nes the

nunber ofindigighindications efmstwerkiaetivibnen tedimeddd Theachink eetivly page

i ndi cations that .ar.e to be prowi de ur syant i ccess

t erm nal quﬁntéﬁled{’ﬁf%r St?)ré?ai Wgap Iﬁg%bseéé)ng envag%egalﬁgrn n%g’éﬁ?sn%{aer%&ﬁ% ’a‘fl on, the
nunber ofthdasdboralfuesess ferirfal that Bhald ®e pagedd . Or, thef duxetidr ofipdiervaifesat er t han
one. The fixed nunber of two, e.g., appears to work well when the nunber

of page iCOHIDEISES, 618-/2BEAPFHREIYMDE Of DRLAS. BhapsTagsambsr PEDIIONP3LESs. Bhe hundr ed
e

eighty. T r . ya ; f Lhdicat.i:

cor eaporde RATRE g Bl o HE S ARACRUIRER l quRRiase IRAIEE HBRe ,

si gnal i nqwites afipaggdndicationrloediidng of the maeskagyeanealad orade kndvmaththe”, 38. [ 0038]
A nunmber known to_poth the access network.and.to the access, term nal, such
as a ses &éEﬁlimé@éd Fe, Hrerlue 333‘@6%?5%@3?‘?? ﬂt,wgrn,ﬁ%aqnatgpw%@ﬁd E‘Ug‘ﬁ as an
access t ] ] el lendeRtdBoR Vh WckH Be LhRadiaSRcO8N@Rat Or, here
represen?fggr yermﬂ{;&%%{e{nﬁ%arﬁrﬁ% e42. The hash gefr:\eraitlor. hgshes t he nunber.
That is tmessage arastatisiihe iumberiafpagsindmafion tasdtiensoe gt Hartpilrse pageo generate a

hash val ue,. Diff.erent hash. .values are provid , €. 0., t at,i ng the
nunber prBYeAaR IP‘O'ESTOH‘@ IR eyt ?taﬂsg?ra gﬁpmﬁgf%otggﬁoﬁ&c%ﬁ%b{?}% u%ct i on, or
al gori t higetdri@ie@ O Respdnkive lbd thchadiBatival dfehe Aét@orlgautiRita! e dete@nineNst ance, by

operating upon nultiple rotations of the nunber. Wth an 11
determines the number of hashes that are to be generated and the number of page

indications that are to be provided pursuant to paging of an access terminal in a quick
paging message. In an alternate implementation, the number of hash values is a set
number, e.g., a fixed number greater than one. The fixed number of two, e.g., appears
to work well when the number of page indication locations in a quick page message is
about one hundred eighty. The number of hash values and number of page
indications correspond. An indication of the determined quantity is provided to a
signaling message generator and to a hash generator, a “hasher”, 38.

[0038] A number known to both the access network and to the access
terminal, such as a session seed or other pseudorandom number, or a number such as
an access terminal identifier (ATI) is provided to the hash generator, here represented
by way of the line 42. The hash generator hashes the number. That is to say, a hash
function is performed upon the number to generate a hash value. Different hash
values are provided by, e.g., rotating the number provided to the hash generator and
performing the hash function, or algorithm, thereon. Multiple hash values are

generated, for instance, by operating upon multiple rotations of the number. With an



I deal hash function, all values are equally likely to be generated. An
exenpl ary hash function conprises a nmathematical "nodul 0" operation. A
time factor, known to both the access network and the access termnal,
such as a systemclock tine, is, in one enbodinent, further provided to,
and used by, the hash generator in the formation of hash values. Such
factor is represented by line 43 in Rlgure 1. [0039] The signaling nmessage
generator 36 to which the value determned by the determner 32 is

Phat | deriOe e Rehc ARDAIGS SECERMDHOIPbp CHEBEASY (ABImPiH basthna | ng

ressage iffiRAleA: estQmTaﬁﬁnﬁﬁEﬁs‘ﬁleﬁfdmoB&lan&ﬁ ALERRE Bflbort oAb tbolthe access
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the QPCH nessa hash Iue the ash era 8 are
provi ded e?‘ﬁ’ irggﬁef-['rtﬁﬁﬁ Qfﬁf‘i %P ﬁ%neﬁg tﬂ‘af fl “bopul at or
48 is al %ﬁslmﬁuw%cw&di!oﬁs@@rmh&dwnﬁ%mz.qamﬂe1request here provided by
way of the line 52. The page indication popul ator selects page indication

val ues dependilf83QUpbe nmmsmqsme@@%@rﬁétwh@ thevalee deterpraedby For

i nst ance, ALLess is to i on

v uae” oot G5B RRe S BRodiF heMBlards dihae BREGH., HAE oBRd (e O
initiall Yideai fhat 1deﬂi1ﬁésahelQﬁantﬁﬁdetéxmeLﬂe¢Bjr ﬂﬁ&ie&mﬁ@pr Thé signdlligg page

i ndi cation values and their associ at ed :ga i ndi_.cation | ocations, defined

by the haswsmiabgoagéﬂﬁét%ﬂléecws temaingh & theraly tor alert 81 access terminplplied to a
QPCH, or r a page
rosoage (e fabmiTEs a8ARIPIE Bbllingfneslilf (FREARMMATELA! Hoonluiblffn 2 DO0
i ndi cat i mﬁpmaﬁmmgemmok amdatm_chﬁbelmlmpaga thT@PGtﬂ messaj;mdﬁlie 1?31; of t L he
nmessage w e I catl Oon al ues e ocat) Qns.. u ed w a
oo i akies gieaipd o ahe ek SrOETBITAR 2EE By vidk i B ERES B LRLOR BRI by t he
hash genefgatgle p“aéel éﬁbalnbh«foo RRSUS is NEDFrov il At Qﬁ&w@fl@ccfxﬂﬁﬁﬁ@atfoﬂr ot her

access term nal's an ues are generated to define at where in the
page mesgegest, hereagddedby wayiobths linet5en dée age llt.dum:)naemdstsr saleatsri nal s are

popul ated in.the, .ness rated b nessa t 54. . \Wen the
Pl £ ot ST SRR ARG 0p Rbelnef sERRE0 SertiR i Hesid ot o o

such as tHWR inshdie8SShdredndddads tdrdrindliS o g@@dh%ﬁé‘blﬁﬂhcatﬁtﬁi%ds&ﬂe of whet her
the access termnal is to be paged. [0040] Transceiver_ elenents of the

base trarlegigalvdr vatugs.i brpnpdmplamaentaiionaafdt salues are initially logical “0” values
and then set as appropriate. The page indication values and their associated page

indication locations, defined by the hash values generated by the hash generator 38,
are provided to a QPCH, or other, message generator 54. The message generator
forms a page message that includes a plurality of page indication locations. The page
indication populator populates selected page indication locations of the message with
the page indication values. The locations populated with a page indication value are
determined by the hash values generated by the hash generator 38. In like manner,
page indications are formed for other access terminals and hash values are generated
to define at where in the page message the page indications intended for other access
terminals are populated in the message generated by the message generator 54. When
the resultant message is broadcast by the access network, access terminals, such as the
access terminal 12, are provided with an indication of whether the access terminal is
to be paged.

[0040]} Transceiver elements of the base transceiver station 16 cause broadcast

of the messages generated by the message generator 54 of the apparatus 24 upon a



of the messages generated by the nmessage generator 54 of the apparatus 24
upon a 12 radio air interface, represented in Figure 1 by the arrow 62.
The nessage is delivered to the access termnal 12 as well as other access
termnals within reception range of the broadcast nessage. The access
termnal 12 includes transceiver circuitry, here represented by a receive
part 64 and a transmt part 66. The rkkceive part 64 operates to receive
signals sent thereto, such as the nessages generated by the apparatus 24 of

t he access_network, And, certain. of the detect jgnal s are, provided to
t he apparadiggir inigriags r@%ﬁ?ﬁ"ﬁé’éﬁ%‘r&nép@ ﬂ%@%%ﬁcﬁ%ﬁ?ﬁﬁ%‘e tsr‘r‘l?ﬁ§ rﬁﬁllual i ng

message GERRS RLED (Qhihdig2 ﬁ%&’ﬂ%?ﬂ%%&%@&ﬁnﬁﬁ[ﬁ%ﬁ&e&{)ﬁwﬁg 6€SS network

and of the page nessage generate y the nessage generator . [0041 ]
| ndi cat i ahsbaadcast messdgal The acceisderatinald 2rindsdaydrapetedoyr oircuatry, anal yzer  68.

The detector and .anal yzer operate to detect .the,contents qgf the signalin
nessage TERTESR ti)’zaere%ﬂge H%‘ggéf”é aﬁ‘@g%@ar{tgk.a‘i@gﬁcg}vlﬁi pf'ﬁ%“rﬂ?ﬁ’%‘?s gf °

hashes, QAR sidhdisGRht 188%10, BEth REEHSsdaBéd Bentatdd i hakFphratls 2H6f nessage.
I ndi catiggr)lé arespgr?lgvsi ded, t?ere by way S(')f Etgﬂge Iianert%, t%ﬁa; hsésh gener at or

74. The tbsicogsstetwonsy Amsl, gértain ofthedetbetedwignals\ase providstl te He appgaus nunber

here indicated.to.be ovi ded by. way.of the. line 76, kn tQ both the
access an%l gca&ggggrg a{ee&?ﬁa%&n_s &i"_ﬁ]g sggling actor; gerkeﬁ%%b glebot h the
access neafgMarlikg Aiekad6 eEFatbLoNMhe abcekSndtivoek AdfitHepagdeanésispe gphaaredt or 74,
here represented by way of line 77. The hash generator operates in manners

anal ogoudnthe pigesage gener¥pr $he hash generator 38 of the access network to

per form hash f L L | | t &&g&er
provi ded to t[ﬁgmalgﬁﬁ%ggoﬁlg%% gﬁv%dg??%ggfgﬁ%;ﬁ{%%l@%}g%e ‘Fﬁgﬁ‘%ﬂﬁﬁr?ge provi ded to
t he hash qgermhealetctod @nd amalife obéra 16 detethhe oombes obthelsighlingineesmggener at ed

by the hash generator cqrresponds to th nurrEer jdentified by the detector
and anal y3danggze thg drtegied yarssageta 33csHamhe RRMASK r4tR9Care provided to

a QPCH (%f&ie&iopn@lg%egq%gagﬁg;ﬁ@% irdicatdliflSho mBAGL. MRARAAGIRL BithleaS2. The

hash val ues creat generator identify to the page nessage
det ect or heké Imhway of the lina§@, forafhash igensratooZ4t Thabashigenerawimandled be noni t or ed

o et e e L e 3 RPE s DR B b SRS TR s, oy
the acceagg 7ekidvidlo both B RLORNGtWHR 9A8 BcceddRfminsl. t Thetdite fldr, of the bits
aret ecelk\:t/f)gvnl t(r)] bgth the access network and access terminal is also provided to the

generator 74, here represented by way of line 77. The hash generator operates in

manners analogous to operation of the hash generator 38 of the access network to

perform hash functions upon the input number. And, the input number provided to

the hash generator corresponds to the input number provided to the hash generator 38

on the line 42. The number of hash values generated by the hash generator

corresponds to the number identified by the detector and analyzer 638. Hash values

created by the hash generator are provided to a QPCH (Quick Paging Channel), or

other, page message detector 82. The hash values created by the hash generator

identify to the page message detector which of the page indication locations that

should be monitored to determine whether a page is broadcast to the access terminal.

The message broadcast by the access network and detected and operated upon by the

access terminal is an atomic message. That is to say, all of the bits are received in a

single message. Responsive to detections made by the detector, an indication is

provided to an access terminal (AT) state controller 84 to control the state into which

the access terminal is placed.



si ngl e message. Responsive to detections nade by the detector, an
indication is provided to an access termnal (AT) state controller 84 to
control the state into which the access termnal is placed. 13 [0042] In
the event that the first quick page indication slot nonitored by the
nmessage detector indicates no page nessage broadcast to the access
termnal, the state controller placé§ the access termnal into a sleep
node. If a first of the quick page indication slots nonitored by the

detector indicat to h b b d . . f th
qui ck pag:a i In(czigg‘g?ﬁilgﬂpegq gP%t%ﬁﬁﬁgmgﬁpwzg%@%@@E%i qoﬁgﬁ?r%é?)gghqgo pgge,
the stat g, GO RidcRr él?dié&%&ﬂ}‘ﬁaeg% 8RR adt R fHetRbesk GerRAMaR! the e 2

eep node.

| ow power, Addi ti onal page indications, if nore than two, are
anal ogousbytroliamplaces thet acHse tepminal irdo o sleop mpdea lsefitshrEihp qriskpegeiced as one

or nore additional ui.ck ,pa Lndi.cati,ons are i tored .t rovide further
i ndi cati d lsﬁnwézqtﬁgﬁmﬁoﬁﬁg’é’%%é e%%fe‘ﬁdg’éﬁ’? atPSg‘?nﬁ’g‘aé{ﬁ @g%‘sb@%@’%&nié . [0043]
Figure 2 jdobatit daheuitk bARS BRI 108 niinilohal uaBUleytofBlddarssher 32 t hat

forms part of the apparatus 24 of the access network 14 shown in Figure 1.

The det grege,rke stits chatrelles alsarcavsss ithecdcgers temmingjoenichimte f low-ReWeat or 88, a

page indication uantity sel.ectqr 89 Lndj ' nt setter 90,
and a st&feﬁﬁémaee%ﬁﬁf%@fypaﬁ%n&g%eoﬁghqg%é ﬁ}%ﬁé&@’e gr%trl%lar:%bru%%re functionally
I epr esentygshitdré® | EERStcakbiReiof adil¥e daBéupaid redieday odent inuste additipnal gori t his
executabl e by processing circuitry. [0044] Again, line 4 and 35 are

r epr esentawidkege indieatigns areaaenitpred togravide “H&’g‘é‘t‘ﬁ%§§§’ therdPaget er i sti cs,

reSpeCti%%L%ﬁenT&ﬁtﬂor}.ﬁ%]géﬁ%?éﬁtgg‘H@%ii er 88 operates to detect values provided

t heret o, 'such as on and 35. In an inplenmentation in which the
qui ck page negee4s] Rigaeadtlastisds crepresentsticar efthe glemtisy detenhinet 2abatar e

retrieved, such as_by access. tqQ the storage el erent. 92. The gomuni cation
activity fom‘ﬁ)l?ﬁ“? ?éP%'{rat@gf‘f’Pﬂ’Sraﬁ%eSénﬂ%ﬁlé?f‘g}é‘fW‘? H&ﬁwnes_ he number of
access t Effe[@rﬂlggé ii ﬁr}%é slﬁ]vﬁl toliRkIAGe ﬁ?ﬂﬁ)ﬁt in@fciS i@l datdp 88 PASAR inditdtinh @

sel ected peri , e nunber of page indication locations of a quick
page chanuehtitysskeipe 89,0 page indigationzonuitstier 9G andh a sioragetsilgment OAr dke [ 0045]

At 13l SRR SN bl PR ARy g, (e
manner including by algorithms executable by processing circuitry.

[0044] Again, lines 34 and 35 are representative of network activity and quick
page message characteristics, respectively. The indicia identifier 88 operates to detect
values provided thereto, such as on the lines 34 and 35. In an implementation in
which the quick page message characteristics are stored, the stored values are
retrieved, such as by access to the storage element 92. The communication activity
input indicia, e.g., forms a value that identifies the number of access terminals that are
being paged, or shall be paged, within a selected period. And, the number of page
indication locations of a quick page channel message forms, e.g., a number, such as
thirty-three.

[0045] Indications of the communication activity input indicia identified by
the identifier is provided to the page indication count setter by way of a page
indication quantity selector 89. The page indication quantity selector here operates to
select a quantity of page indications included in the first quick page message
responsive to the input characteristics identified by the identifier 88. If, for instance,

sixteen access terminals are being paged, the number of page indications that are



i ndication quantity selector 89. The page indication quantity selector here
operates to select a quantity of page indications included in the first
gui ck page nmessage responsive to the input characteristics identified by
the identifier 88. If, for instance, sixteen access termnals are being
paged, the nunber of page indications that are 14 included in the quick
page nessage woul d be rel ated theretol4 perhaps a | ower value due to
col l i sions between page indications generated for different access
termnals. [0046]. And,, when applied t he e indicatiqn count setter,
the i ndi éeelpdsdsn thy quigkepagsangss %?dff%‘flé?’eaaaﬁeﬁg‘%ﬁ%taep‘iﬂ??d’is Q?W%V%‘t?anti ty

sel ect ed day of RSB AEer gl I58lcdifins $6h 8o KR TUERGIocs BAGRIL NG cal | ons

per page that s e I nc I'n the quick page nessage. In one

i npl ement at i orjp044]eA et whicn applicdrtoitiepagdasdigativsl countsetser, thedndispléangt es  to
cal cul ate false wakeup probabilities according.tp the fornmula; = (b/n)
wher ei n: of theinppidngigiag %P@%‘"ﬂ}"(ﬁﬁ%ﬂ WS%%tﬁ)h@'eﬁf}ﬁ%tgF 1So"l’gecg‘éot page

i ndi cat i QBR.c(RE flmbbr dfHabd mdNHKBRS p&ipab Hint Sl Beralbladédin theghicl phgedi cat or s;
and p is the nunber of page iIndications per page. [0047] By way of an
exanpl e, méseagpuilslongimplementation theaedunt seter indudes pisplenlatasithal oggrates abl e f or

page indicatjons,.and sixteen .agccess tefm.n bei ng paged. For a
scenari ot?ﬁﬂﬁﬁﬁa%fa@ﬁévagﬁ@epﬁoﬁﬁlﬁgSl%ﬁorgglrgtﬁ%e:fo?éﬁlpar’ ovi ded, the nunber of
page indicatipagpyhipat woul d be set is, e.g., thirteen, here representing

three collisions in which nore than one access termnal hashes to the sane
page i ndivégréish in the quick page nessage. In this exanple, the false

wakeup probabigdj ty. i . of another exanple, of two page
i ndi cations peéis%%%?se&mﬁ‘%ﬁp‘b‘g’é‘éwdi cations are set. Again, the quick

page channel ipglthd@anbdriof bat-pabe feligatigas (Msk cati on | ocations. Perform ng
the sane calculatjon in this exa{érlge the false vva_kegp probability is
0.3673. O her i§ie Pmbes9d bes ayvat Op PR IS 28| cul at ed val ues of

o5, e b gl g of, 112 ol o L
probability is identified. And, the nunber of page indications per page
associ ated w tfaﬂaﬂijlr %%? to%farll g}?dmlglg, g tqu{cl% lpgge message includes thirty-three

bits available for page indications, and sixteen access terminals are being paged. For

a scenario in which one page indication per page is provided, the number of page

indications that would be set is, e.g., thirteen, here representing three collisions in

which more than one access terminal hashes to the same page indication in the quick

page message. In this example, the false wakeup probability is 0.3939. By way of

another example, of two page indications per page, twenty page indications are set.

Again, the quick page channel includes thirty-three page indication locations.

Performing the same calculation in this example, the false wakeup probability is

0.3673. Other combinations of values produce other calculated values of false

wakeup probabilities. Upon completion of the calculations, the results are compared.

The values that produce the smallest false wakeup probability is identified. And, the

number of page indications per page associated with the identified, lowest false

wakeup probability value is selected as the number of page indications per page to be

used. Such value is generated on the line 44, as described previously.

[0048] In another implementation, alternately, the calculations for a plurality
of possible combinations are pre-calculated and stored at a look-up table 94 contained

at the storage element 92. The contents of the look-up table are accessed, and



wakeup probability value is selected as the nunber of page indications per
page to be wused. Such value is generated on the |line 44, as described
previously. [0048] In another inplenentation, alternately, the cal cul ations
for a plurality of possible conbinations are pre-cal cul ated and stored at
a |l ook-up table 94 contained at the storage elenent 92. The contents of
the | ook-up table are accessed, and 1B conpari sons are nmade between
different values stored thereat, all to determine the nunber of page

i ndi cat i that shall.. be included in, the quj hannel
reasage. LOMRGTOR G Radebethea ticktet Vaes e, bR B0 oy of a
| 0ok-up  fliles oﬁfyégrqudiééti(ﬁ@%eﬁﬁége%% sRAIE BB R ﬁﬂ&e%ﬁﬁ%ﬁ%@l cinnthe page

i ndi cation count™ selector to select the nunber of page indications per
page thatmedsagd. be used in a quick page channel nessage. The | ook-up table

I ncl udes a pl | 1Lty of _cal s, each .in i differ bers of page
i ndi cat i ons pgbaﬁédg%gmﬁﬁdﬁuf%‘eﬁ %?Z‘Pﬂ}?}%_gﬁ%ie &%r% y '@i@é%{aﬁ%i ty of rows,
each i denhhik¥ionel & the'§bRpe SRincaf 9PaEEadchsted BY it \Sage ikdicaidhicsom and _
sel ection of the nunber of page indications per tBage that shall be wused in

t he subseglestor ity selent dreanueber of pagejadisations Psgpage tbasdpll b yeaddn 2 quigkyst r at es

a graphical representati ho\ , S t he

rel ati ons%gﬁ cﬁ&“\fe%lﬁssf‘ %%og%%%f) g\gﬁé%ﬁ g?:{ CM%g%&g&@%ﬁ f%@ﬁ]?}ﬁ’e&%ﬁber of
pages in jhiein®aiitrint aiunbers oY phgindiRatidiswer bagd-i And, ehellpolpupsakdat to
exenplary operation. Plots 104 illustrate heiegerg)eral, r oportional

rel at i ondnFigdeses lawdity elerows, eash ideptifying a aumbeniet @EBagedpHcHATs: i n a

mul ti-us [ L1on: : eup,

Fepr esent P A ah8 Qo IR ARt of Bas IKRAGRGR Prud BaRBLTLD,
104- 3, anged Ovthé subsequaitiyveenerbboe qulick pap@4ncksage. r epresent ati ve of the

rel ati onship Single page indication is provided to a.,.particular
access term nmasgﬁ)ﬁﬁguﬁélg@_up e arapical;rgpresent Oélct“,l@é?%eélﬂ?iugﬁrl P the
page. A shiahewlastelBibiip BetwdEi BericBibrerRBGf 1S WAERpiahd kifPriintier bF
popul ated In a single page indication location determ ned by the single
hash val usmgeTiethecommupitation systenp il @ skowmin Kigurst1, puwsupride ex¢mpladat i on bits

ided in th | i inal of th
oo Tveomtme, BHEOEIERMT R Rafla pRaSRidrbE i Rlon B BERR UL 0% O I
whi ch t henunikg of piths GRhdceBsteaniRalkas b nndiagerdotnimigiiestonielery aidibet wo hash

val ues. The pl ot 104- ) i
occurrence of false wakeup, represented in terms of probability. Four plots, plots

104-1, 104-2, 104-3, and 104-4, are shown. The plot 104-1 is representative of the

relationship when a single page indication is provided to a particular access terminal
in a page message to alert the access terminal of the page. A single hash value is
generated, and the page indication is populated in a single page indication location
determined by the single hash value. The plot 104-2 is representative of two page
indication bits provided in the page message to alert a particular access terminal of the
page. Two hash values are generated, and the page indication locations in which the
page indications are positioned are determined by the two hash values. The plot 104-
3 is representative of use of three page indications in a page message to alert a
particular access terminal of the page. Three hash values are generated and their
values are determinative of the positioning of the three page indication locations in
which the page indications are populated. And, the plot 104-4 is representative of the
relationship between false wakeup occurrence when four page indications are used in

a page message to page the access terminal.



3 is representative of use of three page indications in a page nessage to
alert a particular access termnal of the page. Three hash val ues are
generated and their values are determ native of the positioning of the

t hree page indication locations in which the page indications are

popul ated.- And, the plot 104-4 is representative of the relationship

bet ween fal se wakeup occurrence when ¥our page indications are used in a
page nessage to page the access termnal. 16 [0051 ] Review of the plots
shows that the numbher  of e indicatjons in e nessage t.hat provides
Uhe Towest fallQes Iidtevins pf G &Rt PioyvtBit the BIER 9| PASLIORRIORLEAS | n t he
COMMUNI C ol OMeSEE BEL plovies (RAHREKARE Wakllp/prol il Toi'h kivch RmBErTHeT of
pages. PursSuant tTo opgratlon of an enbodlneH% of the présent iInvention,
advant ageapss intthkermmbnichticn systeat, i.on sétwprk activity, variesstithohe ofimberofnunber of

page indicatiaqops to, use per ccess termnal. Such.selectiaon is nade, e.g.,
by the délag?st'n%]ﬁ’é?'uaﬁtztoﬁ? opg P?@Wf’gé‘fem %@h‘gé’quﬁlﬂ qnéenﬁa&ea VAEERER a way as
to m ni mMyzentdFehit ad18FonsRSH hdNeRRABA bT theé nufier oFRER idibdRhs &f uRgRES, 1. €.,

network activity, selection is made of the nunmber of page indications that

are to beaccesetertmingbafech jetectine isquids egady the detarpeinersi? dovads Figirenl nal |

Using, f I nst ance, .pl ot,s anal ogous .to the.plots. 1 i Il gure 2,
the | owegelecglﬁ? \llqemf'%erlgeq&%}ha gﬂy@ﬁg) HRpese tg? f%%?g“e@feug%’é&%%‘mg?{ activity,
i's sel ecteggh ndBénTipages) Néli fictveik ddfiaity, sshetioiswadecst thé npabafipags el ati vel y
smal |, the | owest pro%af)i 1ty of false wakeup occurs when greater nunber
of page iindicatiansdiat arede bedwed o nagesinihe quiflepagemessags, an egneseiegamgl. ot

hi gher n f e ' VoV i of page

i ndi cati ;{2{&%?%15\/)1ps es t ﬁlé)t% %n\%ﬂleosgto{lfg@%ﬁma ie(?ﬁéé pro 1%%?@.? % ?é@el Sa?mgeover
occur s atcuras fodschtdftigsiahists of paghscind. atktworkt deeivitgis edenedit Analysi§ Fi gure 4
when pl ots ,cros&@on anot her. [0052] ce det ei m nit Il on and, sel &]Ct lon is
made at tindcaer et wiepasnumber prpages is rsistively sprllsthe ?:‘Y?S&Hrqbgb‘i‘% i ded to an

access t e}‘ihlgk Bake T&%uﬁ%rgreéteﬂﬁ?ﬁoer b?ﬁ?@h RAGons/ RIS teRBNA drBe access

network and at the access termnal, per 5 operation of the apparatus 24
and 26 i ntidiged.dComteestlyyahhigher numbeneofpagan iz, petwark ketinity, lessesn, t he page

i ndi cation val ues popul.at.ing a I 6k pa ssage are al.l.. received in the
sane nes S‘E’Q"\é’.emﬂ'é’aﬁﬁ @gjlé‘?tt’f)ﬁgmoﬁ giés ﬁ&éﬁwﬁﬁ‘&w oy BP b%llllﬂfeé; tent times for
separ at e dfdngedr 8bdurdt valiBudilkdsholds!iAgichies sRgR rapesehttidh WEigie #NCe in the
sane

when plots cross one another,

[0052] Once determination and selection is made at the access network,
indication of the selection is provided to an access terminal. The number of page
indications, known at both the access network and at the access terminal, permits
operation of the apparatus 24 and 26 in coordinated manner. In the exemplary
implementation, the page indication values populating a quick page message are all
received in the same message. The access terminal need not wake up at different
times for separate bits as all of the bits of the message are received at once in the same
message. Furthermore, the same page indicator values are hashed instead of, as
previously utilized, making divisions into multiple physical groups. And, the page
indication locations defined by the hash values are further able to be generated in a
manner such that the page indication locations are dissimilar. Rotation of the input
number used in the generation of the hash values decorrelates the hash values, and the
introduction of time variance in the hash function also provides for hash value

dissimilarity.



nmessage. Furthernore, the same page indicator values are hashed instead of,
as previously utilized, making divisions into nultiple physical groups.
And, the page indication |ocations defined by the hash values are further
able to be generated in a manner such that the page indication |ocations
are dissimlar. Rotation of the input nunber used in the generation of the
hash val ues decorrel ates the hash vallfes, and the introduction of time
variance in the hash function also provides for hash value dissimlarity.

17 0053] Figqure 5.ill rates an exenpl ar. i ck page ,nessage hown
genegal I y] atl%%31%@%53@%%‘@@83?“@%?%@?&agéel‘ﬂg‘{g e@l,‘c’%sﬁsg falypect to

the conf iagwétmes%agel/wg (%'eﬂergfegyfo?itilsltan%, WiEredFt A0he 86MBARtRIn 54. The

qui ck page message In es a plurality, here 33, page indication
| ocat i onshdw@ in Fagmteel, atitheandss@R. geheriatar 4K The qaisck pagapssdagelinshudesn | ocat i on

Is set to,logical 0" values..Page . ndigations for .four, access ,termnals
12, identﬂl‘frﬁlg%" gge ﬁ\g Ra,gekaé?awggcagﬂas k%nug&greflgﬁllé er{{@&ﬁy’neaﬁ\e nessage
108. A h%'age HRNGTEE WcaleDR et BYofidd oV ahiues Pigcindibalichs fafollicascess

term nal "AT1. And, page indication | ocations 8 and 6 are popul ated with

val ues t derimitdle 32.ddetidied @s ATIh AT AdSsancbAl e reprasenisd jmisdnessggee, t he

val ues Zo6d35a e, the
that 1 derDBr o peef o &Rk i 8 BROE e (e B BRRAT S B

access t exdy, page iNdidatidrDchRsRi 80R0Y @t populene kathealles shindidateewhether/  and 21,
and page indications are inserted into page indication |ocations 7 and 21
to i dentths scoespdermingl ALk ispaged Hereathedgeicalyalies el aglugerigdinie e and 13

generate Lty L - L : ' S iipdi cati on

| ocat i ongja%}@hcﬁhﬁpﬂ%%&%&e& popuﬁ%f@gﬁ%ﬁﬁhﬂggéﬁﬁgpg%ﬁ on Eiét gél?’o i dentify,
" here, thatith fespere ethe ateesgricnalnaPAT 2] the hpstggsheratordzentrats hast vadeesgdiier at ed
wth respect to the acgess terninal _AT4 of 25 apnd .3 cau t age

i ndi cati _é‘ﬁd Izécfﬁidi RAES inshcatiogs arepseped Jp RRSE ‘_é'alc\?vﬁ‘i’%loﬁﬁwsisfn@id&jttgon bits,
here agai;fed ﬁﬁ?ﬂfe'a@%’esﬁ batnidd A BCE paged GidbhRAlues2 ahélP?&ﬁﬁ’ate& Qithhi s

i npl ementation, any of the page indication |ocations of the message 108 are
avai | abl eesped tbéheaseisdemdnali AR pauge prgatindimaiiomloghtionsgd swdildtteliewi t h any of

1 2000 SSoh B0 i A0k ROl LAE BB R 33 00 1
associ at gfg¥d.t AndiHash V418és gRerabld wiie reR5 6t $6 thieicsdsh &rfinal Ad@adfl2,antihe hash
generato r3 c?a?lgs trhgtp?ée iql?iiscgti(\)/r? lloucgtsioésh%t an%%r tr{? l:;[e p%\{)glr;fed\/\;ri%ﬁ pa(\ag%uig(lii’cation

bits, here again to identify that the access terminal AT4 is paged. In this

implementation, any of the page indication locations of the message 108 are available

to be populated with page indication bits associated with any of the access terminals.

And, as indicated at the page indication location 21, a page indication location might

include a page indication bit associated with more than one of the access terminals.

Ideally, the hash generator generates hash values that permit even, viz. equal,

distribution of page indication values across the entire message 108. Each hash for a

particular access terminal hashes over the same page indication location in contrast to

conventional procedures. And, through use of the time factor, the occurrence of

repeated generation of hash values of similar values, and corresponding population of

the same page indication locations, for a particular access terminal, is unlikely.

[0054] Figure 6 illustrates another message, here shown generally at 116 that
also includes thirty-three page indication locations 112 that are populated with page
indication values, here again to page access terminals AT1, AT2, AT3, and AT4.

Here, the message is divided into two groups, a first group 118, and a second group



di stribution of page indication values across the entire nessage 108. Each
hash for a particular access term nal hashes over the sane page indication
| ocation in contrast to conventional procedures. And, through use of the
time factor, the occurrence of repeated generation of hash val ues of
simlar values, and correspondi ng popul ati on of the same page indication

| ocations, for a particul ar access tedrinal, is unli kely. [0054] Figure 6
il lustrates another nessage, here shown generally at 116 that also

i ncl ud hirty-th I ndi .on. | J hat.. I d with
page. 1 ndeealBHN B, Rehdass dii o Rog o Fet 6 bR (S B "2

AT3, and tﬁ!ﬁnglgﬁ%ﬁ?aﬁoﬁ,%li@&%%%%a%gé irﬂiji&iﬁl@ﬁcﬂodaﬂb@péwgoﬁi RURgilalAe fdrr st group

118, and a se group 18 1 nitially, here also, each page indication

| ocat i on page ingicatay viabigs embeiad with aparticular accpgsdenmipale rhliat iate say, withl y a

si ngl e page indication |ocati per_qgroup .l g avai. ahbl e .far L ndi cat or
val ues adSPEPHP 8P CEsS t%an’.é?It‘?E]uIaaﬁmé%B%ﬁgesm&lggt}ﬁnnlgg%oﬁﬂét% e! %Igfl%&sl y, with
respect t@ayRbRC&RESsihEe @ihg@hldﬁtién Ickatidall the HROAd pivdibGadvadiableocat i on in
the first grou is avall able, and a single page indication |location in the

second grW¥ben a bashwaluegsnerated\lyethe hashaeive gengratay anel ayalue withindae BEth val ue

generator_is of vial ue wi t hi ' - Qr r | ue nmust be
of a val &°W taﬂ?tﬁertlﬁgﬂgﬁlggr%l Sg‘?%%%.‘ Hlé%gvﬂjgl tﬂ?ﬁ%coﬁﬂ%cﬂﬁgéﬂ%?l ’tt\(!):lre gener at es
hash val ugsh b&tatGesdticfated \hash dalaés thiterait coén giagtbution bf pigedndicatidnues acr oss

each group of the nmessage. And, as shown in_the representation_of Figure
6, a pagealusaiperass eash gaumrafdhe messagei Ansyas showp i e gepressatalioR s t er mi nal s

in the fg. ; l ‘ T AR RriafaWn 'tk Figure 6
is for ar?lé%}p#éﬁg%% [ %ﬂﬁ&} fﬁgﬁﬂﬁ‘gﬁg?%})&%ﬁ‘g%af}hgﬁégfl on bits arrel avai l abl e
wi t hi n t Hastpggep andkimshgeecpad gaupe Theterampleahown in Bigdie 6 tsrfat apage i ndi cati on

bits are ,avail able, the page nessage. is.divided..nto,additional nunbers of
gr oups ofm‘i‘%%i%ﬂnép I"'&“‘gtf%'é’l P@Fi’é‘ﬁgﬁ“"&i’&” A%y %\%}8“@% C&PPBN | ocati ons
are corrgapnandi oLy aRdemAvAl IFaBdifiohsl p%%@ hdefatibh Bits Addivhilaalthdpugeer s of
groups. In an inplenentation in which'the message shown in Figure 6 is
gener at ednessige i dividediatosadditipmnebabinbdrs of groupesf substanpialkyieaualfine i @1 [ 0055]
F=>bl/nl_x b2/n2 x.... bn/nn_in which.the v . d hange for
each gr oup® Ragaipdiggfieno Ci?f?ﬁ‘% 81° %F&&?%‘%ﬁ"f Vi g% rg‘a?laﬁleagfcalB § %lﬁlc%ﬂggge nessage
126 and tfagitpRanaimttys ¥durelps. dnhasmpiatataiontin ebihahemepags sliown Ino  anot her
enbodi nent. Here, four page indication _. . .

Figure 6 is generated, the false wakeup probability is defined by the equation:

[0055] F=bi/m x ba/my x ... by/ny
in which the values of b and n change for each group 1 through n.
[0056] Figure 7 illustrates a quick page message 126 and the manner by which

a hash generator operates pursuant to another embodiment. Here, four page indication

locations are made available to the access terminal AT1 over the thirty-three bits of

the quick page message. And, again, each page indication location is initially set to

logical “0” values. When a hash value is selected and the page indication location

112 determined therefrom is used, that page indication location is no longer available

to that access terminal at which to populate the message with another page indication

value. That is to say, a hash value cannot be repeated for that access terminal. In the

representation shown in Figure 5, a first page indication value is populated in page

indication location 10. Here also, ideally, the hash generator generates hash values

that permit even distribution of page indications across all of the available page

indication locations. As noted below, when a page indication location is used, the

location becomes no longer available. Page indication location 10 is no longer



| ocations are nade available to the access term nal ATI over the
thirty-three bits of the quick page nessage. And, again, each page
indication location is initially set to |logical "0" values. Wen a hash
value is selected and the page indication |location 112 determ ned
therefromis used, that page indication location is no |longer available to
that access termnal at which to popdpate t he nmessage wi th anot her page
indication value. That is to say, a hash val ue cannot be repeated for that
access termnal,. In the  repres ation shown jn Figure 5,..a first page

i ndi cat i gHaiableforthe ﬁ?Bﬁﬁlt%%ﬁima‘éé}e"ﬁ'gﬂ%ﬁ }E?ﬁﬁlvglﬂrlﬁﬁ FHLBda e o ol so,
i deal |y, tth@hﬁi’éﬂoﬂBﬂ%ﬁﬁkﬁ{edgﬁi&%@ﬁé‘g% iRashidrdlos@fon 110 atheR@IeE, lnefi@n

di stribution of page indications across all of the avail abl e page

i ndi cat i pagé odataiioncatensnidired 1B aroavailablen Aasubsepuenthytzensratehhashcat i on i s

used, the . lo i on beconmes.np |.onge vai l abl.e,. Page i.ndi cation | ocation

1°1's no PigLRD savkes ik ep syt e BBl inSieeiqithaRy o

next - gengs@kisd 202ahdY ek fibS pade ihdicatich Bcatit#gd 0] Niagd 0 are i Tonpé& i nserted

into the page indication location 11. Thereafter, neither Fage i ndi cation
1

| ocat i onsvaibabher A faurth-genevaied bashevalyg of Bs @ensseied. ang dtpage R val ue of

20 causes _the page indicatho A i.n . I LOdeé cation

| ocat i onSl 1o ﬁd?p?%ugggéml%lr{lpa géﬁe{ﬁ ?%%PB%H%ESP‘%%%@I%EM%, ’Hé,lg%ér:ld 20 are
no | ongeriméfagior ddc@eraflymotrdgbirghner at ed hash value of 5 is generated, and
the page indication location 5 1is qoopul ated with a gagﬁ i nﬁz{;gati on val ue.

In this inplet@AYAHigie 8 sbawsp methed Hew dipgryn, shewgasberally ¢ required.

[ 0057] Fi : j Tohtidh 1332

Fepr esent PRt xR Wgrdiof i h 3B lim el Bihe SR A ke et

i nvent i oseleoting, aeh eahinngicatién actvorkyapageindicatine townt lof pagepiadeationdi cat i on

count of page indications r page to be included in a first page nessage.
[0058] FiReEPas ﬁg’eé%ctlﬁl%gile&qgﬁtfgﬁgfrﬁés%%ck 134, communication activity
input i ndi ci §0043]tHiR:, GRAAY HdtAkdBy M8 HIRIKK 3uScdriahicAtidthetitiighpugnd as

indicated by the °block 136, the pdge indication count in the first page
message iisdisiel of theehnuiaicatael retwpidris identifish oRleny and avingdigated bydhe he

comuni cat, i ivity.input indicia that i i fied. [ 0059]
Ther eby, ﬁ%&oﬁﬁh@é’é‘%f’}d&%ﬁ% c%‘l"fltéﬂg’gﬁrg}e%%%g?esg%gqﬁ%%gﬁ Th%vent ion, an
access t elEchidi isirSspohiite, iR bh@/ to tiEbrimutichion dodivitg pubindéciatiat hey a page is
been identified.
[0059] Thereby, through operation of an embodiment of the present invention,

an access terminal is able better, and quickly, to determine whether a page is
broadcast thereto. If 2 quick page message, page indication location to which the
access terminal hashes fails to include an indication that the access terminal is being
paged, the access terminal enters into a reduced power state. The occurrence of false
wakeup is less likely to occur due to the selection of page indications per page that
minimizes the occurrence of false wakeup of an access terminal.

[0060] The previous descriptions are of preferred examples for implementing
the invention, and the scope of the invention should not necessarily be limited by this

description. The scope of the present invention is defined by the following claims.



broadcast thereto. If a quick page nessage, page indication |ocation to

whi ch the access term nal hashes fails to include an indication that the
access termnal is being paged, the access termnal enters into a reduced
power state. The occurrence of false wakeup is less |likely to occur due to
the sel ection of page indications per pgge that minimzes the occurrence
of false wakeup of an access termnal. [0060] The previous descriptions are
of pref rgd axa les for inplenenting the invention, and the scope of the
i nvent i SHAE FotlAIMEddSinecessarily be linited by this description. The scope
of the present invention is defined by the following clains. 20 Wat is
claimeq is: for_se i . i -] twork, a page
i ndi ca’fl ion (‘:ﬁg;J %W"%%%"““ he(l}isdcéé) ﬁ%%@&ﬁlgﬁ%sagogﬁ’%qﬁ&ﬁ%aﬁ@%}g un:lﬁ)fé’agef rst
page nmésdiegidns par shgappbe Aiclitled NPTirss paE messagyIald appdrit0f c@fiprisihg:y i nput
indicia identifier configured to identify communicatiqon activity input

i ndi ci a i ndidCRPIYEeHion saYIHY Baw indicirddenfificy copfigurrd teddentity eammhicainor k;

and  a0age, %ﬁgﬂgﬁelkiaqule&m of Bhnfilni @EBR L& i BEGnt legﬁoqﬁ{cgggeg&k%d

y sald conmmuni cation activity 1 nput Iclra I ifrer of

t he comuni agtage mdaetion coyntisetpartadapteld toi receisaindicapagef idextifoationhy saidint

setter confi (Izlur.ed to.sel ect. t.he _ga%gi i ndi cation coynt per p&g{g.i 1.the, first
page mESEERICALE A ity R dRAIGY IdSitfenale CHmMURIGRBPR aEIYHY TRRY indicia, said

I €SPONga¥€indicatiBREdunt &tk B&lﬁ%ﬂéﬁ%@efeéi the Pa@Cinbichtion tdtRtber! gﬂgé £l @e fikst The
apparatus of claiml1 wherein the communication activity Tnput 1ndicla

conpr i page meswparsticttjorymadyt by saidpageagdingticodouut fejter respimesivg mpaitctthon
network. 3. The apparatus of c¢claim2 wherein the quantity that quantifies
the padPREEREALoN astivity IRt INditiduni cati on network conprises a val ue
representative of a nunber of access-term nal pages to be broadcast by the
communi cation network within a selected period. 4. The apparatus of claim1l
f ur t her2. comThesippgratas pagain N evirddin e @uaninitatiodekitoihpadagicRctoniRiséLsei ve
indication of identification by said communication activity input indicia

i dent i fuaRtityuantiying pagngiacttiton the eqmpmuyication petvprds ci a, sai d page

i ndi cation quantity selector configured to select a quantity of page
indications included in the first page nessage, the quantity of page

i ndi catli. ons Telappdretis by clamn 8 wimgan ithedjmatifydhatguant fidsyths pdgheg ativitgimthed t o
the communi cati.on activity.input . indicia, 5 The apparatus of ¢claim1

wher e OPFMIGAHICE nGEk ferlriss A alusenreiedliative ofie AUEBHER Aogigtpminal pages

10 be broadcast by the communication network within a selected period.

4. The apparatus of claim 1 further comprising a page indication quantity selector adapted
to receive indication of identification by said communication activity input indicia identifier of
the communication activity input indicia, said page indication quantity selector configured to
select a quantity of page indications included in the first page message, the quantity of page
indications selected by said page indication quantity selector related to the communication

activity input indicia.

5. The apparatus of claim 1 wherein the first page message is of a selected message length
defined by a selected number of page indication locations, and wherein the page indication count
selected by said page indication count setter is further responsive to the selected message length

of the first page message.



defined by a selected nunber of page indication |ocations, and wherein the
page indication count selected by said page indication count setter is
further responsive to the selected nessage length of the first page
nmessage. 21 6. The apparatus of claimb5 further conprising a nessage

| ength identifier configured to identyfy the selected nmessage | ength of
the first page nessage. 7. The apparatus of claim6 wherein the selected
nmessage |l ength identified by said nmessage length identifier conprises a
set value. 8. The apparatus of claim 1l wherein said page indication count
set t er gCONPIys §pARatb@beilhidt S furtd RbmPREHSh MesSdk Tt idemSier'cBatiiréd &f Whi ch
are used to select the page indication count. 9. The apparatus of claim8
wher ei identificthe atledad mesvage tamgth dfythe fifstipagel roedsageor conprise iterative
operations upon variables including a variable representative of the
communi cation activity input indicia. 10. The apparatus of claim1 wherein
sai d pgge i myk @g;llyairéitﬁs 60¢18im 6 SheRiin GR¥PltRE edsape cpér?eideﬂﬂimy sabdbmbisgpe ed
to include a table containing a plurality of stored values, the stored

val ues lengitidgetificscompeses 4 ¢t veleers of a representation of the conmunication
activity input indicia and available page indication counts. 11. The
apparatus of claim 11, further conprising a page indication count nmessage
generaigor qbe Eb%ﬂiﬂﬁtﬁd of claige m&;&h@f@n gaid pagk iMdivaid@ecdunasetien cormipléses a crialld®r
representative of the page indication cqunt. 12 The apparatus of claim1l1l
wher ei fhat perfemralplatione Temis pEWaIFhiye wseddo selget ﬂi’*"nEﬂ&?é’P‘ﬁ%W““é’BB’Fﬁ nessage
conprises part of the first page nessage. 13 The apparatus of claiml
wherein sel ection made by said page indication count setter is dependent
sol el y 9upon Theapparatus epclemse B twdierere cafulbthenspoenformedlay said calculater compnmsut
indicia. 22 14. A nmethod.faor selecting,. at a co ni cati on network, a page
| ndi cat BV GRFTRt Thap daris s BSRAES b5 AGuSTOC Oh IR IR st
page nasdAfLinpdhdicfet hod conprising the operations of: identifying
comuni cati'on activity input indicia indicative of comunication activity

of the communication network; and selecting the page indication count per

page 11yt he Ieraqsz)ltaargt%g ofdGim %&lfh%l(‘:(;[illl Aa E:Egs RARANEH count setter comprises a storage

element configured to include a table containing a plurality of stored values, the stored values
indexed at least in terms of a representation of the communication activity input indicia and

available page indication counts.

11.  The apparatus of claim 11, further comprising a page indication count message generator
configured to generate a send message that includes a value representative of the page indication

count.

12.  The apparatus of claim 11 wherein the send message generated by said page indication

count message comprises part of the first page message.

13 The apparatus of claim 1 wherein selection made by said page indication count setter is

dependent solely upon a value representative of the communication activity input indicia.



in part, to the communication activity input indicia identified during said
operating identifying. 15. The nethod of claim 14 wherein the

comuni cation activity input indicia identified during said operation of

i dentifying conprises a value representative of a nunber of access

term nal pages to be broadcast by the gpmmnication network within a

sel ected period. 16. The nethod of claim 14 wherein the first page nessage
is of a selected nessage |length defined by a_ sel ected. nynber of _page

indij catfton ﬁd@aﬂlfd)ﬁgsa gling &t & FomINBICARYENSTYaTk: & PREHINGisaten cousf 8Ea8H duri ng
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gener abpérgtiehssgnd nessage, the send message including a representation of
the page | n%e%g%ylit(l)gnco%ﬁ)rlrjlﬂlgicgtiegnea%gci\e/ictjy 9nlj1321|t 1?1 ic?g 1In icat?\rr)ee(r)ta éolm%]un%atlsogla%t%i{yn&‘
the communication network; and
selecting the page indication count per page in the first message, selection responsive,

in part, to the communication activity input indicia identified during said operating identifying.

15.  The method of claim 14 wherein the communication activity input indicia identified
during said operation of identifying comprises a value representative of a number of access

terminal pages to be broadcast by the communication network within a selected period.

16. The method of claim 14 wherein the first page message is of a selected message length
defined by a sclected number of page indication locations and wherein the page indication count

selected during said operation of selecting is further responsive to the selected message length.

17.  The method of claim 14 further comprising the operation of generating a send message,
the send message including a representation of the page indication count selected during said

operation of selecting.



