| APPARATUS, AND ASSCOCI ATED METHOD, FOR SETTI NG THE NUMBER OF PAGE

| NDI CATI ONS PER PAGE TO BE I NCLUDED I N 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 comrunication. Mre particularly, the present
invention relates to apparatus, and anlassoci ated nethod, that provides
for the setting of the nunber of page indications per page to be included
in a quick page nessage that is sent upon a _ paging channel, such as a QPCH
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Background of the Invention

[0002] 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



conmmuni cation schene remain to be standardi zed and certain parts of the
existing 2 standard specification are considered for anendnent. Various
successor-generation comunication schenmes are al so under goi 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
CDMA2000 EV- DO specification standard tBat defines a quick pagi ng channel
(QPCH) avail abl e upon which to broadcast access-term nal pages by an access
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rate at which a battery of the access terminal must be recharged. The access terminal

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



the access termnal enters into a sleep state, a reduced-power state, in
whi ch the access term nal does not remain powered at a level to receive
the regul ar control channel MAC nessages. Power savings is particularly
significant in the event that the 3 control channel MAC nessages are

| engt hy and span multiple control channel franmes or capsules. [0006] In
the existing schene, however, the accesd termnal is susceptible to the
occurrence of a fal se wakeup, that is, the access term nal does not enter
into a slee tate rat her, the cess termnal enters in an active
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of the Drawi.ngs [0Q09] Figure.1 .l|ustrates a functjaopal block, diagram of a
radi o con%ngeééngw%%@ ‘?ﬁf’i%ifa&m E?ﬁiﬁﬂ% SEMFEALS BiiqeHe Presdhthei nventi on
i s operabl fumbérAFhOdesEtedmi@iLthid Are?ﬁﬁé‘itiﬁ% FstbtatieRl thbhiReknAliagr am of the
gquantity determiner that fornms part of the”communication system shown in

Fi gure 1 apeturtieace ofgplatsatveakepp remesnondioglaine@edsesi nent of the present
i nventi on. [001&% gjﬁun% 3é | | rates.a exgnﬁkar%%ga | e stored at a
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of an enboghls¥eidkedps, iiBroved BEER 106N bPfBe access terminal would be possible.
[06008] 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.



[0012] Figure 4 illustrates a graphical representation of the relationship
between the probability of occurrence of a fal se wakeup as a function of
the nunber of pages in a nulti-user conmunication system for various

nunbers of hashes. [0013] Figure 5 illustrates an exenplary quick page
nmessage generated pursuant to operation of an exenplary enbodi ment of the
present invention. [0014] Figure 6 illfistrates 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
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pursuant to operation of an exemplary embodiment of the present invention.
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[0014] Figure 6 illustrates an exemplary quick page message generated
pursuant o 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.



| ocations. Results of the cal cul ati ons performed upon each of the various
conbi nati ons of values are conpared. The conbi nation that provides a val ue
i ndi cative of a best false wakeup probability, e.g., is of a | owest val ue,
is used to set the nunber of page indications per page that shall be used
in a quick page nessage. [0021 ] The cal culations are perforned iteratively
by a processing device, and once all of the cal cul ati ons have been nade,
the conparison is made, and the selection of the nunber of page

i ndi cati ons per is then made. Alternately,. values representative of
the results of éﬁ@ﬁﬁéﬁe&ﬂpapf@@umb@rgﬁ%@@@diwt@nﬁamaﬁslwsﬁ%’eo and the
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the 6 bit sequence.of the input nunber t eate di fferent hash val ues.
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hash functions are used to create the different es. Formation of the
mul tipl e hewdsedl afshe cateulatings hawé beanaradep tHearomipariasn isuhade; ambidhiselgetidBach
hash funct (I)p e %Br%ﬁ)g} (i) pnagie ?ncﬁgartiroinse gerop%tge iisnthtequ ade Alternarel r, v%fueg he access
representative of the results of such calculations are stored 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



network and at the access termnal so that the resultant hash val ues
generated at the respective entities are identical. For instance, hashing
is first performed at both the access network and at the access term nal
upon the input number in non-rotated form Then, the hashing is perfornmed,
again at both the access network and at the access termnal, upon the

i nput nunber whose bits are rotated by & first nunber of blts | f

addi ti onal hashing is perforned, the access network and the access term nal
both performthe ha glin upon_t he i nput. nunber, whose bits are further
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to detect values
upon the input number by operation 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



[0026] In another aspect of the present invention, the nunber of hashes
performed by the access network and, correspondingly, the nunber of hashes
performed at the access terminal, is a selectable nunber, selected to
mnimze the |ikelihood of occurrence of false wakeup. The nunber is
selected, at least in part, based upon the nunber of pages that are to be
made to other access termnals. And, nbre generally, the number of hashes
is responsive to comuni cation activity in the communication system Wen
many access .term nals are paged, the nunber of page indications, and hash
val ues, pePfHKEd98e meeags: ﬁmerﬁrgce%edgto 1dgniafypyherg ) %@Pagﬁfaﬁssag% &bly, when
only a snabhu@y g{ ss termnals are to be paged, the nunber of
page |nd|cat|ons §n (L val ues, is, e.g., large. Generally, the nunber
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into a power-saving, sleep node.
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.



8 Conversely, if the access termnal identifies a page indication val ue
popul ating a page indication |ocation that indicates that the access
termnal is being paged and the access ternmi nal knows that multiple page
i ndi cations are broadcast to the access termnal in the quick page
message, the access termnal nonitors for the sanme page indication value
in anot her page indication |ocation to #%hich the access term nal hashes.
If the first positive indication is a false indication, nonitoring of a

second, or _ other, page indicatiqn. locations prjor to deterpining finally
that the aGoBYEsel tifiacors ters“évﬁgd% 68 PRGRIGEISA e VIIHR RTINS Torace

occur r ence joficdidh 36ca Bk SR ind B8 ehY thd Q&,essat?ﬁﬁﬁﬁ it 8L habedgRsMmAOt enter

into an active stajte to recelve a comuni catl on responsive to a fal se
wakeup i ndiaceess erminiahjoravsetiatpowkiplapaes umditdtions efedramicestite thecascessf t he

access termnal .result, .providing better battery |ongevwity. [0029] In these
and other. Mg & bRy Meiider B aitess R B moSURE drtie SHEY Aol oy 1<
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count of page indications per page to be included in a first page nessage.

A communi cheshen Héhke first posithpuindicatercisa falie indigation, InenitwnTd ¢furaondpof dent i fy
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communi cation activity input indicia.. The page indication count setter is
confi gur ed2¢Esstermeipel ¢as8 ngheyeer iRt apadtizn stakedamecei y¢ & ¢EIIPPRISRIYPhge message.

Sel ecti on Wele I Il ' idsn part,
Lo the comeniei bATREREKAAGRLIGE. St R ephmi AR R oy
aspect s, tbetheforess tefmirtahssulappavidingshettanbht@ny loageagi. at ed nmet hodol ogy, is

provi ded for an s, termn that npnitors a first _channel for
Peception of a FIURS] hbewand otheraspests, fseiate aRR Em g &P derosrses

confi gur edm*e&o@_@lbgf,tis bhgidddr el sdBIR398 2 WhGRufledtionaletbod! a bE% access
termnal. The first message includes a page indication count of page

i ndi cat i onindicatipmsdunt of gageandicafinreder pagefebernatleded isel fisst pagemastrge. of hash
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conmuni cat ¢@mEiS4teIN activity input indicia of the communication network. A page
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



shown generally at 10, provides for conmunications with access term nals,

of which the access termnal 12 is exenplary. The conmuni cation system
forms a nulti-user comrunication systemthat typically includes a |arge
nunber of access termnals and 9 a plurality of concurrent conmmunication
dial ogs. Wiile only a single access termnal is shown in Figure 1,

addi tional access term nals, anal ogous ?o the access terminal 12,

typically forma portion of the comunication system [0032] Conmuni cations

are effectuated.between an access. term,.nal . adi.o network 14, formed
o 11 xed: nddIGRRY TP S OL S EobeR e oes M only B S h L
station (BisShok@ iaFikie DARRITIMAL 2 QBseMinglk! SaldBS G0 thS acchBetcRGRAPE,
networ k enconpasses a geographical area w thin i ch comunications with

the acceséyniedlndern apertipasditht eommpaicatian systesmy, when an access term nal

is positioned [ he area encomass by the access_networ t he
access term nal Y\?@Bge%ﬁlér%“g qlf/ﬁwgﬁ%e 5 u@%ﬁ&ﬁ?%%ef’ean\ﬂc?%s fﬁgu%%g(i% net wor K,
and the aceissngebridrk fosnddyd Daldinstvwdik enfristucRraiememt sush kha bl access
termnal. [0033] The communi cation systemi strgﬁer able in general conformty

with the OBRCSIVFRYAIEICOIS aad @ hess staiererantigflenB S pde pieaceess

conmmuni cat | NS L r el Weln f herein is
exenpl ary, h‘ggfgﬂ?ﬁgdo%dggg%%% <° &\gg?iag%as\;ﬂ@%%gﬁg{n%ﬁﬂggg?a? (hles V%?%@eent

i nventi on access mplverkeane atdseble.nThatys tf sayawhaus docpesediinalde positidealt | on

systens. [0034],As previously nmentioned, the access termnal is erted, by
br oadcast W&ﬁf%@@é""ﬁﬁ&%ﬁ@%’“%ﬂ@ﬁhﬁ EFIDFFOREBHACET tpv%ﬁfgldsgﬁn%r% net wor K,
is to be tggEtd@RAunRhitetith t}{ﬁﬁ%@cée%s B@c@v%}(l&%d tH &Hbs%%e%k@&%&%ﬂ?%le( QPCH) ,

or anal ogous channel, is defined. Qick page indications, populating a

qui ck pagetomesyngdcatamethdhe getessetsrminat i denti fy whet her an access term nal

i s being paged. r, also. as noted .previousl rti.cul.arl uring
times of heavy @ggtﬁ%ﬁ“%‘%ﬂg&wﬁé‘fé&%&& 1St°r‘i’§m§ge_cl§ he‘%@?‘mfﬂ&?‘ Y éh&eoccur
due to a qupekingagstocidiab@bh@fetdds b MREGHIEe EdhRNHREISPEpetITRatiGLCESS

termnal is broadcast within a slot that is also used by another of the

access t eftmidisd- sThedgseiantioacst poriy kesreints examplaryeans the erchiags pf variceat eri ng
into a pov‘ﬁﬁ’éocﬁﬁ}gﬁtggf %e%?@seﬁpﬁg%emion are implementable in any of various 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.



[ 0035] Accordingly, pursuant to an enbodi ment of the present invention, the
access network includes apparatus 24, and the access term nal includes
apparatus 26, that operate to reduce the likelihood of the occurrence of
fal se wakeup. The elenents of the apparatus 24 and the apparatus 26 are
functionally represented, inplenentable in any desired manner, including,
for instance, by algorithms executable I8y processing circuitry. 10 [0036]
The el ements forming the apparatus 24 are inplenented at any appropriate

| ocati on of the @&,ﬁﬁﬁ} tvvork 14, gcl udi n tg s i.llustrated, at the BTS 16
and BSC 18 or di £ SEMETEGETIng [RAaRR3a NS Hhatgd enied PRy s. [ 0037]
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of pages, an aver age nunber of prior g or other paging quantity
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| ocat i ons, CENPFISCSt g r §IERDRFIE nﬁﬁ’é’éro W%&Pl%ﬁag‘%ﬁ‘é@b@&f PTOE P& rtfai ned at
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i ndi cation that are to, b vi ded rsuant to. pa |n of a ess
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one. The fixed nunmber of two, gp appears to work well when the nunber
agail

of page i nelegsags o stabicathe anmbeno Caé@géomsagegit@maMPaﬁﬁe hundr ed
ht Th h d nb
corr expondt I RITPE IRl oR Mt RaHER 4BP SR et aP o 0BT B3R

determiner. Responsive to the indication of the network activity, the determiner

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, €.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 mumber 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



signal i ng nessage generator and to a hash generator, a "hasher", 38. [0038]
A nunber known to both the access network and to the access termnal, such
as a session seed or other pseudorandom number, or a nunber such as an
access termnal identifier (ATI) is provided to the hash generator, here
represented by way of the line 42. The hash generator hashes the nunber.
That is to say, a hash function is perlflorned upon the number to generate a
hash value. Different hash values are provided by, e.g., rotating the

nunber provijd t he hash generator and perform t he hash f |on or
al gorithm 9 ﬁh@é@?fﬂn%m 5}2}/@%?% equllydikelyte be@éﬁ@@@ﬁe&n $x6Pp} %H?ﬁﬁgﬁb
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function, val ues are equa y to be generate An exenpl ary hash
function c&qmc&ssaeavmhtahémmccais térmouokl) oich epe spdtérorloch tinmayes, fraeieor ,  known

to both the a cess .net wor k t he, acgess,. t nal , suc m cl ock
e s, | BRoBTERRT Mo i a o PruRea Peva BaT Sheid lﬁ%ﬁwa@fh@e hash
gener at or hﬁghtm;efsosna{fa%r@irep#ea&hed/awﬁé@ sUefgufeact or is represented by
line 43 in Figure 1. The signaling nmessage generator 36 to which the

val ue det er ni nefP%y] Tilhélgﬂéfﬂlwmﬁﬁége g@er@orp}ﬁmwﬂedh g@n@il@t%@lﬁddﬂal i ng
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gquantity. The S|gnaI|n nmessage generator may operate in conjunction wth
the QPCH gB¥s&sage tﬁrbramaﬁtﬁe treRecesidergngtliZ gherqbyﬂﬂéleqlitaﬂawg%%gama hash
val ues cre ation
popul at or - Mgl uiRfy. HH0SIeRN e il AREpRleRHbLRy bRrBcRRmRIY' |
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page indication sel ects e indicati on val yes, dependi ng upon
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val ues. In one | enmentatio values are initially logical "0" val ues
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generator Bd- méfﬁkﬁ:enﬁﬁ&ﬂgl‘? a@%@ﬁﬂeﬁﬁﬁﬁl is to be paged, the page indication values are
logical 1™ values. In one implementation, all values 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



forms a page nessage that includes a plurality of page indication

| ocati ons. The page indication popul ator popul ates sel ect ed page

i ndication | ocations of the message with the page indication values. The
| ocations populated with a page indication value are determ ned by the
hash val ues generated by the hash generator 38. In |ike manner, page

i ndications are fornmed for other accessl4ermnals and hash values are
generated to define at where in the page nessage the page indications

i nt ended for . other cess nal s ar pul at ed t he SsS ner at ed
by the nmes<&fe atﬁéﬁt&%‘f%ﬁ%ﬁen dh el %glﬂ FrEY %egg%@ésﬁage W@ga@g& by
the access nalMREds t&ﬁﬁ@aﬁ%%@%l%@bﬁaa%&%@s Remidag wﬁiﬁﬁ‘?éc% |s g@bf 12, are

provided with an indication of whether the access term na 0 be paged.
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appar at us 2énaling mb@ag@g@ﬁ&tmﬁﬂm kcceﬁﬂfétw@x&rdndldfﬁmc peigbenfﬂﬁg@@'eﬂda&ﬂg nal s
are provi dgd to the apparatus 26. O significance here are detections of
the si gnal PRPSTBESAREGEHEaed by the signaling message generator of the

access network agh ?ﬁn&gﬁoﬁgg&mgg‘g?&gg&g}g%ﬁ% @é%i@sdggﬁgggﬁ gener at or

54. [0041 ] Indications are pr ete tor and
anal yzer 68. Thhdetdetbeatdamabyrdr apeadty redetegehatmierns dithe stgntlives mosshgnt s of
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line 76, known to both the access network and access terminal. The time factor,
known to both 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 68. 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.



generator 74, here represented by way of line 77. The hash generator
operates in nmanners anal ogous to operation of the hash generator 38 of the
access network to perform hash functions upon the input nunber. And, the

i nput nunber provided to the hash generator corresponds to the input
nunber provided to the hash generator 38 on the |ine 42. The nunber of
hash val ues generated by the hash generi& or corresponds to the nunber
identified by the detector and anal yzer 68. Hash values created by the
hash generator are provided to a QPCH (Qui ck Pagi ng Channel), .or _other,
page nessage det?g%zg I gz eVFHEt%ﬁtaIEﬁ iy 1aUCE nepe HdEcRtIBY siohmoRkRYed 3@ W& at or
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causes the access termnal to enter into a | ow power, sleep node.
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of the appawatitisscdeteafd% hpagriodstioretavot ketlet 99haowie storaEe glement 92. Thiee
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storage el gaBmdr i2udihB®y 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, ¢.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



el ements of the determ ner are functionally represented, inplenmentable in
any desired manner including by algorithns executable by processing
circuitry. [0044] Again, lines 34 and 35 are representative of network
activity and qui ck page nessage characteristics, respectively. The indicia
identifier 88 operates to detect values provided thereto, such as on the
lines 34 and 35. In an inplenentation i which the quick page nessage
characteristics are stored, the stored values are retrieved, such as by
access to th? Stor e elenment 92. The ggnnunic tion activit i nput

AU i
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fi
t he nunber of page indication locationS o gui ck page channel nessage
forms, e.g., a NUMSeAndswhhn appliedho theypageivdicatio@@4ebht setich, tmtindinsticohs t he

comuni cat i activity input indicia.identified b the identifier is

rovt ded t 8" Mediisighdifia ke pef psRiotaRrEy Secprone st BaRes wilictat i on
quantity seéleqtth n@lber UTPapRBRicai6h it ipAfe AdBMal It iS@LALLAhNGIiSk PRRY at es
to select a quantity of page indications included in the first quick page
message r &SBIESi Vieongimmempmrpian, dreagoant wttesinchisles o edleulptos thabyperpies
identifier . L w8l Xt een. access. term nals are bei ng paged,
t he nunber toggal%daiggtg f%l%%wglaeﬁx%?ﬁé@a@#gkes)éilrcceor lﬁlg(%? ﬁ’cel fﬁ»gg%lai n the quick page
message woul d b&F x@/i@fed thereto, perhaps a | ower value due to collisions
bet ween page indications generated for different access termnals. [0046]
And, when ¥ppified to the page indication count setter, the indications of

the input indickgg tl{yfal%@%ﬁg%g’%gwg&ﬁ%“ on quantity selected by the sel ector

is used to select the nu pagée’indi cations per page that shall be
i ncl uded i n t hebquihehupdgeof swepamgedichtiorar(BIsynpl enent ati on, the count

setter includes_a cal cul ator .t hat. qperates, to.calculatje fal se wakeup
probabilities aeé%&ainﬁﬁlbﬂ)o{mé ap@,l%ﬂ? for pesing ipgifgtprs; G\Wfizrei n: Fis the false
wakeup probabi | hiytheBulnbet HERYTREEatRhs pEipdpage i ndications (Pls); nis the

nunber of bits avail able for paging indicators; and

[0047] By way of an example, the quick page 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



p is the nunber of page indications per page. [0047] By way of an exanple,
the qui ck page nessage includes thirty-three bits available for page

i ndi cations, and sixteen access termnals are being paged. For a scenario
in which one page indication per page is provided, the nunber of page

i ndications that would be set is, e.g., thirteen, here representing three
collisions in which nore than one accel$s ternlnal hashes to the sane page
indication in the quick page nessage. In this exanple t he false wakeup

probabi | i ty is 0Q.3939. way of not her exanp d| cations
per page, CRBREYSOPAFE m%%w%ffa t xalpes sthﬁérh?reamé“adﬁ@m € channel

i ncludes t Riffh¥r §41.8€ 1 ohypirgﬁ?b e SogRsd 1991‘?1{:16%? etlﬁ% Iﬂ{u&k ?ggé aﬁnﬁ@l”e

calculation 1 n thi's exanpl e al se wakeup pro 0.3673. O her
conbi nat i omsssfgeval ues pr oduce ot her cal cul ated val ues of false wakeup

probabilities. the cal cul ations, er |t.s are
conpared. The t@(f@ég qﬁ‘ég lé)sg& ¢ ANECREMRIRY t94f8’f SS&HO‘E}? BBabi lity is
i denti fi edpigoret Q?the@tﬂ?@@el%etﬁa}@edn'd%béé%d l?f't%el%@{ge ﬁ’ﬁg’ﬁtl% s@gitated with
the identified, |owest false wakeup probabilit ue is selected as the

number  of pel gty tﬁdﬁ]@@lﬁh@ﬁ?:m}béfr()fnﬁ@éﬂ! jcafiens u@emgegw@ﬁla}labwedgn gawekat ed on
e o ool ReeCTaARISIGREE, RiEGahuyRRRRL | ByRRL e RLIRT 2! on

ca
al t er nat el calcu i oNns ondil nati ons are

pr e- cal cul afdesingrigffatmrehiats ¢f ﬂa@@kndicﬁhtibﬁb‘g& e Cantlpthe ésbk-@ table st orage
el enent 92. The contents of the | ook-u Ie are accessed, and 15

conpar i son¥chiies raiwalH ORESFS: Grely Ié@éthfﬂmgaa maBba s i pagaEdistions) | t o
det erm ne tBﬁl ds91e Sfﬂhgﬂh&%ffo%]g%{dl@ﬁ%ﬁ%bgﬁagé ek kndifd ncl uded

in the quick annel  nessage ure Sstrates an
exenpl ary uwilzet}ﬁa@ubmqeamﬂﬁgwemdtecbqhwbhoagqomesﬁsagée stored at the st orage

el enent 92 and ed b he e |nd| ation count selecto el ect
the nunber of p@éﬁﬁfﬁ flhﬁgra & gﬁ@a’&éc RTESEMARI™ ko R ggnsra) séatd& ck page

channel mﬁﬁﬁﬂ‘%wﬂﬂ@m‘l&%slﬂﬁ beARlcR thdIGeMABRcP fThME %Jakél)eb eﬁfd tﬁ@ hummBes ofeach
i ndexing different nunbers of page indications per pag d, the | ook-up
tabl e i nchagtesn degbumnainicajionkystend 0 sbawh in Higurd T,ypumfglaat n@mxbmxplasyét of page
'pg?' ggéleo? c?%elratgqrqal | thBQ zl?usgratseeihg %éﬁe?a p?(];pot 1Snal e atlonsglp b%?\geen tﬂdl cations
number of pages to access terminals in a multi-user communication scheme and the
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.



used in the subsequently-generated qui ck page nmessage. [0050] Figure 4
illustrates a graphical representation, shown generally at 102, that shows
the rel ationship between the occurrence of fal se wakeup and the nunber of
pages in the comuni cation system 10 shown in Figure 1, pursuant to
exenplary operation. Plots 104 illustrate the general proportional

rel ati onship between the nunber of pagés to access ternminals in a

mul ti-user conmuni cati on schene and the occurrence of false wakeup,

represented in terns of probability. Four plots, plots  104-1, 104-2,

104-3, and 104- 4003d Reyigsipf thyplotihopvstbg t en@nw@f@%wn&tqav@mﬁ a he
rel ati onshiyp ar
nccoss.tor hiaheaf BLLBCARSAR 1L IAL} B ROANETdor Leel Hmba .
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provi ded i fieher BRAORIIRASAL HR s@lctfidn @ftﬁ@ﬁﬁ:'nﬁég Hpadk FRB&HEE 19 Rebeof the
page. Two hash val ues are generated, and e page indication |ocations in
whi ch the awgeetenmuaba‘iu@mgleawm posacte; ogebyaheedaﬂ@tramm&iaéiow in Figutawb hash
val ues. Th representative e of thre e 4 ndi cations
in a page s%lggté%nels%adgll%ﬁ?‘:ha %%\?St Oéﬂﬁnéf?lzggl&eelggg t“éqkﬁ\l%gf %Bgﬁgheﬁ 0;Sage Thr ee
hash val uesachringrner piges, iathebbi®kractiVigy, EISctadrfis deldeoffkiatunyier of pidee
positioning of the three ga ge indication |ocations in which the page

i ndi cat i onBdiaiopoihal aie &ybe wyed, to PALS. Bt Bie UIk-PRSE 16888 A BIRCETSI IEEiBgl. t he

rel ati onsh e I tions are
ised in - alencohE el s SEUR AT BN 0 P PR RSEL T, O

t he pl ots slrewsortchelt of the nnuﬂbﬁ@f@fge@&ge nifwebirk attivang is s&la%tqdagiemaﬂmsss age that
probability for_ a g ven nu pages

id t I t fal
PLO;/LeecS:onWEiﬁa%\é\?}?% 5 Se pag??éﬁ e g)b%m@}i tt]§/e oygst @g%l’{ﬂw %he nunber
of  pages. fRungRLE OE&rQ%Eﬁ‘ e‘Rﬂzr ﬁﬁmﬁﬁz &{Hﬂgg h{?g&ttmﬁ; }éérkh%c& Sun mal' pvention,

advantage is taken of this telations tion of nunber of
page i ndi celilizsds Qouvm@ymﬂnglmcnwbem@f pfagrajxe&ﬁ(moxé:eica&tty,dnssm made, e.g.

by the determ ner S re, 1 nis in such a way as
0y i i ERES PEps TR s ieg lor e RaRe et RlBBltst pages. | %,
net wor k acChatigeyver20t8€ bi €Aious tHBERIRS ifdnQtAUARRS reBfesBR8Gon of Figure 4

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.



indications that are to be used to page, in the quick page nessage, an

access termnal. Using, for instance, plots anal ogous to the plots 104
shown in Figure 2, the |owest curve for each of the nunber of pages, i.e.,
network activity, is selected. Analysis indicates that, when a nunber of
pages is relatively small, the | owest probability of false wakeup occurs
when greater nunber of page indications”/per access terminal are utilized.
Conversely, at higher nunbers of pages, i.e., network activity, |esser
nunbers of page |ndications provides the | owest false wakeup probabilities.
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are all received in the same nessage. The access term nal need not wake up
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recei ved a n N _the same nessage.. Further e..the sane. i ndi cat or
val ues ar erl?l%s‘ﬁgl&s}} R %@Fraéesg%a%%E@F%Su%ffé\;a‘ﬁtnffofqr%ed?mﬁ%&?%R%ig‘tﬁis‘i ons
into mul ti phe, gizyshdedtioarothions Aagdd 6@%@%@@@@ witdiveRick ®NiniReRtwieasgrdef i ned

by the hash values are further able to be generated in a manner such that
the page i RWiaceass mmingd 4T lols paggde Hpredhedagigal vigesith 'cive sbettoeinihidat  nunber
used in th i r t h | ues, and
the. 1 ntrodtrreaiBelont B R B 7 R AR Mt Rt s o
hash val uewittirsspectith dhid dcogesst@rmihdlOBR], thd lnsh @eberhiok siaratcebashrvabeenpl ar y

qui ck page sage, sho enerally at, 108. The nessage, i s_generated, for
instance, ,Pgiawmﬁ@ag% RO it Biee *gﬁa%wnilﬁcaﬂoga?%mi?}éq the
message gefien@h hatife actis @HhRK RRY % ﬁ%ﬁ?‘a sH PALLIESa Ry ISPéélﬁF:Pa'tédt With her e

33, page indication |ocations 112, ed as 1-33. Initially, each page
i ndi cat i onrebrshta tha ateesstrmimal Adgiceade page indidaties.logtiges 2 heid it fodms f or f our

it ont gépﬂuﬂa?%qﬁg&ﬁ@g%eg%@%a%ﬁ BiedS iRty here that the adid Al dinaPATs is
paged. And, hash values generated with respect to the access terminal AT4 of 25 and
3 cause the page indication locations 25 and 3 to be populated with page indication
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



108. A hash generator generates hash values of 8 and 6 for the access
termnal ATl. And, page indication locations 8 and 6 are populated with
values to indicate whether the access term nal ATl is paged. Here, the

| ogical values "1" are inserted into the page indication |ocations 8 and 6
that identify that the ATl is paged. Anal ogously, wth respect to the
access terminal AT2, the hash generatorl8generates hash values of 7 and 21,
and page indications are inserted into page indication |locations 7 and 21
to identify that the access term nal, AT2 is paged. Hash values 21 and 13
gener at ed \A%tzh ?mp%@bg‘ﬁe aﬁ%’a £3& Rage Bicatigp AeGetipn Jsst tolggisaly Ay valusdi Bat i on
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i npl enent atd ARilawBYardfa difi8e pggqnuiaﬁlﬁ&%bﬁw iAGRd deBAd Bloub eaviBasiage 108 are
avai lable to be populated with page indication bits associated with any of

t he access Wit Ish yalue gareratgd by il kash edlugtzentretop irpef 4 vadiccwithiorhe Besat i on

21, a page_jndi I ocation m kncl ude age.indicatingn . bit
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generat or gsshegent@sorh@sdrarahbgsvalitathaeemit eedtedistrividon 0k indlésioni but i on

of page indication values across the entire nessage 108. Each hash for a
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t he occurrernce o generation of has ues of simlar val ues,
and corresfiograug aod puthatseamdogroutt. NEhs@mepdagevimiti Rigtredns focat i ons, for a

particul ar. access, termnal, is unlikely. [0054] Figure. 6 i]lustrates
anot her m%@&@f’mﬁé‘?‘é‘r’s‘ﬁm t‘ﬁ‘éﬂ%&%’iﬂh?aé@ élisaarf’ﬁé%da gﬁl‘é’ﬁh‘inﬁ § BREEs
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i ndi cation val ues, here again to page access term nals ATI, and

AT4.  Her emessage plividgeinte addiipnie duinhtis af\gooups of pehstantiplly squadsieep avd8, and
s set o adRes iRty Il s Yorfipe gy ahefe e R Fufet oLt ngi e page
i ndi cat i onadddg@ial SmP&ES 0f Ps.| By aVialgl@hbRat o in WIREE theBése@ieOhowalikies
associated with a particular access termnal. That is to say, with
Figure 6 is generated, the false wakeup probability is defined by the equation:
[0055] F=bi/nix by/ny x ... by/n,
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



respect to the access termnal AT |, a single page indication |location in
the first group is available, and a single page indication location in the
second group is available. Wen a hash val ue generated by the hash val ue
generator is of a value within the first group, another hash val ue nust be
of a value wwthin the second group. Ideally, the hash generator generates
hash val ues that permt even distributil®h of page indication values across
each group of the message. And, as shown in the representation of Figure
6, a page indjcatjon location is available to each of the access termnals
inthe fi ragedaéf%%t opS t?rﬁ*énaié‘c%lndf\@%wnew kezhirpive 1SHoMrAdR Fi gure 6

is for an ,baplanenbabli Finkdeibhishnd eﬁﬁ@i%?ﬁd?ﬂ%:'@%gig%, bﬂ}fefeaﬁee né¥d| abl e

wi thin the'page nessage per access ternm na itional page I ndication
bits are apagdaldicetion heatpagd 0 nved $ ageaviadalblicv iddedsiquentladeicritehbishnunber s of

roups of supst ially.equal.size, an t he e indicat.ion | ocations
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generated, the fal se wakeup probability is defined by the equation: [0055]
F = bi/ni svéizble2 A fourth-generpted keshiviluh of Aas gerleraied, ond thearge indiepiidge f or

726 and t nioerlith et e Fafh xeE KRR GBRES 00T

embodi nent timdehéor fs@eherdRgBof raghiigelt i on | ocations are made available to the
access termnal ATl over the thirty-three bits of the quick page nessage.
And, again, eacHYdg&Igune shawohmeledtiioy diagranhishpwn gonasady #td 32} ogi cal " 0"

val ues. Whahachanle KAy BpLERLEGr ANt AR RAGS OHicakiARIiBE & on 112

determ ned omis u page I ndication atiron is no | onger

avai | abl e sdlectingait sasoessnitaiomnealordt a pigecihdicati@oguinadEpddeendregsmge Wit h

anot her page indicatjo alue. That is to say, a hash val ue cannot be

r epeat ed fg‘?rﬁaﬁﬁfo %E@B@e‘%(é}ﬂﬁﬁép?gqfﬁeﬁsﬂ%& representati on shown in Figure

5 a first page[d(ﬂ@? eakd A ¥3hiRated bPIRLHRBER Y34, RoRRUShicaiBH 6@itymphoOcat i on
10. Here also, rdeally, the hash genérator generates hash val ués "that
permt evemdifizof the gomonnfatipagetwonliscddentifreal. dheosmdaislindi¢atedhby gheai | abl e
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| ocation 1&ldcsion s te@piRivel part, to the communication activity input indicia that has
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 a 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.



avai |l abl e for the access term nal AT1l. A next-generated hash value is of 11
and a page indication bit is inserted into the page indication |ocation
11. Thereafter, neither page indication |ocations 10 nor 11 are avail abl e.
A subsequent|y-generated hash value of 20 causes the page indication val ue
to be inserted into page indication |ocation 20. And, thereafter, page
indication locations 10, 11, and 20 are&bo |longer available. A
fourth-generated hash value of 5 is generated, and the page indication

|l ocation 5 _js populated with a page indication value. In this

i npl ement atWBat isgldmsd i tine factor is generally not required. [0057]
Figure 8 shows a nethod flow di agram shown generally at 132,
representative qf ex I i_on_.of e i f Rk t
i nvention for g'el ect%l‘ a,?a%tfggE’%g&n#%h?tcaaﬁaﬁgﬁuﬂgﬁ%g%w%%b%éﬁIﬁ%ﬁ%%tg I on
count of pagentiofighgaindiragonsier pPp&ae Hedndledddiglaritethdgs neestdgesdaipage nessage.
[0058] First, and as indicated by the block 134, conmunication activity

i nput i ndPBPA3YE CRIARIEBEMuUNI cati on network is identified. Then, and as

i ndicated by the bl qcknhifiicdiBs aBRd8 DA HaklBa AR ok finbf:d ikedlryPage
nmessage is selected. The selection I"'s responsive, 1 n part, to the

conmuni cat commantdation yetivigyuitput i ciiaandibatveldsomiemicatide attiviiyed.th¢ 0059]

Ther eby, throu%h. operati oai_of an enbodi mrent of the present invention, an
access ter PTHEN@UYLPEWOEG @R and quickly, to determine whether a page is
broadcast thereto. |§ paeflildfdtiPRBSuTRSERAaptPARE LA fRldaABn bpcation to

whi ch the access term nal hashes fails to i nclude an indication that the
access t er ientficdtionieisaiy copayedcatidneactivide sput idivinalentéferexfdhd nto a reduced

power state. The. gccurrence of .fal.se .wakeup.is.less |ikel r due to
the sel ect ?%mnmg lcgtg%%a(itﬁ/g’?é%qt61?1§Clﬁ’eﬁm%ﬁag€3 1@?118%10%0}{[1%6?%‘5&/({11}%%11%?%r rence
of fal se wedledpheopagaindieaRaolRl P Pate in[tBO B pdfempiseyd, Qeisciilgsmadgpby ons are
of preferred_exanples for inplenenti n]g the invention, and the scope of the
i nvent i on $H0rEF Ry ehpstiey inyarselyiTopertigyalttn | commayeationtacBMity The scope
of the pre o I QLA fl I ,.ng clains. 20 Wat is
clained i s:ﬁfﬁ??Ingg‘ga:@tgft18gn#lgartglgé)}fg%ﬁo%?ﬁlg?atgﬁc%Wi cation network, a page
i ndi cation
2. The apparatus of claim I wherein the communication activity input
indicia comprises a quantity quantifying paging activity in the communication

network.

3. The apparatus of claim 2 wherein the quantity that quantifies the
paging activity in the communication network comprises a value representative of a
number of access-terminal pages to 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.



count of page indications per page to be included in a first page nessage,
said apparatus conprising: a conmunication activity input indicia
identifier configured to identify comunication activity input indicia

i ndi cative of conmunication activity of the comrunication netwrk; and a
page indication count setter adapted to receive indication of
identification by said comunication acilivity input indicia identifier of
the comunication activity input indicia, said page indication count

setter configured t01%§Iect t he page indicatiopn count per page in the first

page nmessage, setect ildf 2pedatupgf clabn d phegan it hpags neSsiEsnis 86t t er

i nversely i heatd (YA i Cdnpdicloahhat s
i cat ve or g e o R RTUEG A RRcA it U oot od IIGLEORET |
wher ei n t hend eimrem datprgnindciativn tyurit sglatted bpdaid ipagemdpatise sownt getbants t y

gquantifyin agi ng activi iin the co ni cation. network. 3. The appar atus
of "o ai 1 5 B erRORTEE b f PR EREITES FREDASSIBRG act 1 vi ty (1 t he
comuni cati on network conprises a value representative of a nunber of

access-term nal pages to be broadcast by the communication network wthin
a sel ected peri éd. 4ThThppapparbelan Sffuthaicompritingtaeessegmiprti ng a page

| dent 111 cal ROy B8l SR AR AR PG bt FRBHEPAE: mever o oo

t he conmuni cation activity input indicia, said page indication quantity
sel ector configured to select a quantity of page indications included in
the first page ressadae appasatysahelping 6 yrliepaip e sshctedrnessagedengbt ed by sai d

page i ndi cai.l ey . el . nication activity
oot 1 ndi AeasPBha bea S Rl e B b e EE st page
message is of a selected nessage | ength defined by a sel ected nunber of

page indication_|l ocatjons, and erein the page indication count selected
by said page inéicat&hﬁmﬂﬁﬁﬁ?sggﬁgﬁF?Wgw“?%FQEQ?g? [F8Hes gt 8 e sel ect ed

nmessage | epghhriQf athP%ufa.tdrstﬁat%H@nﬂ?c@aﬁ@tﬂﬂion@; red & ARPALRLAMsOd t-dedcin 5
further conprising a nmessage’l ength

the page indication count.

9. The apparatus of claim 8 wherein calculations performed by said
calculator comprise iterative operations upon variables including a variable

representative of the communication activity input indicia.

10.  The apparatus of claim 1 wherein said page indication 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 1 wherein the selection of the page indication
count by said page indication count setter is made to minimize occurrences of false

wakeup pursuant to communication of the first page message.

12, 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.



identifier configured to identify the sel ected nessage |l ength of the first
page nessage. 7. The apparatus of claim6 wherein the sel ected nessage

|l ength identified by said nessage length identifier conprises a set val ue.
8. The apparatus of claim1 wherein said page indication count setter
conprises a calculator that perforns cal culations, results of which are
used to select the page indication col®. 9. The apparatus of claim8
wherein cal cul ations performed by said calculator conprise iterative
operations upon variables including a variable representative of the
conmuni cati on adfi vi thcianpasatus ahielam 12 yererm thegepd mgssage aencsrtsd RY $3ither ei n

sai d page i,ngl I : I ment confi gured
to incl udelpggd’t %%*Clgeéhoﬁ%pheﬁ%rgg%%%ﬁa i ta&;%g? heafélt%gggeg%q%as?%%é, the stored
val ues indexed at least in terns of a representation of the conmunication

activity input di ci,a and avai e .indication, counts. 11. The

i bl e
appar at us of clélgml éPléalrﬁtu§ﬂ£°aI§’é’Pég”f BN SFEEH0R 1BasPY Y3 R3Fi on  count by

sai d page iiaEdhicothtGOMds é&ﬁe‘h@ént'séle[%ﬁqntaovdi@né‘ﬂeﬁie%&qt&%ﬁfftﬁ’é‘CeS of false
wakeup pursuant to comunication of the first page nessage. 12. The

appar at us efmglugioatian adtiyety heputdohpiei si ng a page indication count nessage
generator configured to generate a send nessage that includes a val ue
representative of the page indication count. 22 13. The apparatus of claim

12 wherein the send pesshoe fgaRRCARE Gt B omalshiREeR nbidireal f-28 itditionmessage
conprises part of the first page nmessage. 14. The apparatus of claim1l
wher ei n seP@BY Phpagedadicsions Feapirsde beiipdpdegdtin adirsingae messagesaikmgdgdndent

sol ely upo r tive of the comrunication activity input
indicia. 1 9@9{%%'%8&)%P%§8§£%€cti ng, at a conmunication network, a page

i ndi cati on count of ideag®ingchinsatihiomsorpstiviiadgput inddda imiidatidedfin a first
page nessage, saj d. nethod g nprising the o ergti O(PS of : identifying
communi cat FORTHBICAYR SFUVHB Of e f@MEP NSt vrs: #19  conmuni cation activity

of the communi cati ongdi&kiWBNiKe pARdndication count in the first page message, the page

indication count inversely proportional to the communication activity input indicia
indicative of the communication activity and identified during said operation of

identifying,.

16.  The method of claim 15 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.

17.  The method of claim 15 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 during said operation of selecting is further

responsive to the selected message length.

18.  The method of claim 15 wherein said operation of selecting selects the
page indication count to minimize occurrence of false wakeup pursuant to

communication of the first page message.



selecting the page indication count in the first page nessage, the page

i ndi cation count inversely proportional to the conmunication activity input
indicia indicative of the conmunication activity and identified during
said operation of identifying. 16. The method of claim1l5 wherein the
comuni cation activity input indicia identified during said operation of
identifying conprises a value representZtive of a nunber of access

term nal pages to be broadcast by the comunication network wthin a

sel ected period. 17. The method of claim 15 wherein the flrs% ge nessage
is of a sel ectedd neddsgethodefidlainety Rutrengomprisingethe saeitinn af ¢

i ndi cation,lg ed during
sai d oper atl gﬁé%i% ggag? gig‘?se%%e%g%r%ﬂg(rhﬂg plgorﬁ%ln\%to%l g@tt Elngcg{;ag(ﬁi)hnessage

| engt h. 18cotitiecleeted daring sazdi apermtldn whseteeting.sai d operation of sel ecting
selects the page indication count to mnimze occurrence of false wakeup
pursuant to comunication of the first page nessage. 23 19. The nethod of
claim15 further conprising the operation of generating a send nessage, the
send nessage including a representation of the page indication count

sel ected during said operation of selecting.



