METHOD AND APPARATUS TO PERFORM PERSI STENCE TESTS IN A

NETWORK BACKGROUND Field of the Invention JCH GO | The
wW@e@3aensot nvention rel ates generally to data PCT/US2007/060184

comuni cations and, nore specifically, to a nethod and

apparatus to perform persistence tests in a network,

such as, for exanple, a wrel éss comuni cation

net wor k. Background {m} The expl osive increase n

demand for w reless connectivity has created nunerous

chaMETHOGD ANDAPFARATED TRFBERADRMIPERSEBTENCE

i nterference anong W%TQ'I‘N s @F@ﬂ to access and

share conmmon conmuni cati on channel's, 'Iin wreless

conmuni cati on networks, such as, for exanple, cellular

t el ephone networ ks, one .0 ||l e user stations,
whi ch may be nobile or §é§%§f§@ M Communi cate with

one o r nore base stations arranged to provide
Eiwjd cddbedoveméonobi | e stations. Each nobile station
transmts and receives voice or data or both through

{01} the bike gathbirsenTibe madibk egstaakibono neddscdmmunications and,
establish a n active traffic channel connection with

81fe QHoBRESINDAS & §lcAho@BRdMHINGUENS CRMNRChbAKISRERests in a
phase Alternatively, the nobile station may attenpt to
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nmessagi ng service (SM5). }0003] Dursng the connection

setup state, for exanple, the nobile station

Background

{0062} The syxplosive increase in demand for wireless connectivity has creatsd
numerous challenges, one of which revobhess arcund polential interference
among mulliple users Wying 1 access and share common communication
chamnels. In wireless communication networks, such as, for example, celiular
telephone networks, one or more mobile user stations, which may be mobile or
stationary, communicate with one or more base slations arranged o provide
coverage 1o the mobile stations. Each mobide station transmils and receives
voice or data or both through the base stationg, The mobile station needs o
gstablish an active traffic channel connection with one or more base stations
during the comnsction setup phase. Alternatively, the maobils stalion may
attempt {o establish such a nstwork access connection during the registration
process or during data bursts for short messaging service (SMS).

{0003} During the connection setup state, for example, the mobide station
performs 8 network gecess atlempt characterized by one or more access sub-

attempis. Each access sub-attempt includes oneg or more fransmissions called



perfornms a network access attenpt characterized by one
or nore access subattenpts. Each access sub-attenpt
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probes. The access probes are grouped into one or nore
access probe sequences. The tim ng of the access

probes and access probe sequences is expressed in

terms of access slots. The transm ssion of an access

probe begins usually a! the start of an access slot.
soressqrbbascdée siogss prdteasils g;:@usedtémwm@emf DS 3acess probe
persi stence test, as described in "Medi um Access

Somterales( VG (bt a@dﬁﬁﬁe faorecs pRARR0 aSP eads Spechs gatuences is
Systens,"” Release D, by the Third Generation

S%r%ggé@hh p&e%gl @E’Cécges(sg@o?@) TGP g8 8aDan aceess probe

version 1.0, Feb ruary 13, 2004. If the test iIs
§§§ﬁ§§%g%§¥§ e P LB EEP BT 2k A RGE %A B mobie

Q herwi se, 1 est |s unsuccessfu

peghe c@ ﬁ‘%b’&éﬁ%er gt uRt CeSEEOFL AR pﬂﬂ%“ﬁe‘%tifess Control
access slot and the nobile station has to wait_in an

{MAE) ioaedant for cma08kt SpreedsSosttam tyisirjes s Relpase D, by the
persi stence test. }0004| However for shorter access

$hiott GeseraivaFartrarsiepaipjest 2¢REFFR| GGPRIT QuBHOR3-ER version
mlliseconds, the repeated perfornmance of unsuccessf ul

PE). oF FeBneRy %Sgg@af of irewed: Baglcbism, *?&’e frst Weeegs piibe of the
idle vvaltlng of the nmobile station, burdens the usage

QbeddaeoopRt Ll PLACESSL %gttiﬁéé‘tlﬁ S@ o (ﬁ(@?@%h%d@% Herwise, if the

statl on and s the poten e performance’

ddi f
Bisors B b abied 61onst tealeon BOATRBRGTRT qgdoast ne
of 80 to 520 m||iseconds, the repeated perfor mance of

DR AEEss Bt %@r%‘ﬁﬁ‘@?ﬁ,@eﬁ@@@? §@3ﬁ% MaB Bl Fede until the next

subsequent idle waiting of the nobile station,
aecess siof triggers a new persistence test

However, for shorter access siols, such as, for example, access slots
ground 1.25 milliseconds, the repeated performance of  unsuccessiul
persistence tests, followed each tims by a subsequent idle waiting of the mobile
station, burdens the usage of the cendral processing unit (CPU) of the mobile
station and has the polential to block the performance of other CPU tasks. In
addition, for longer access slots, such as, for example, access slols in the range
of 80 {o 520 milliseconds, the repeated performance of unsuccessful
persistence tests, followed by the subsequent idie waiting of the maobile station,
lsads to increased power consumption.  Thus, what is needed is a method and
apparatus to perform persistence fests that increase the task processing

efficiency of the CPU within the mobile station and lsad {o reduced power

consumplion.



| eads to increased power consunption Thus, what is
needed is a nethod and apparatus to perform

w@eosiigtsence tests that increase the task procRGEUSZH07/060184
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efficiency of the CPUw thin the nobile station and

| ead to reduced power consunption. SUMWARY |q | A

net hod and apparatus to perfofm persistence tests for

a nobile station in a network are described. The

apparatus includes a random nunber generator, a timer

nodul e, and a processor coupled to the random nunber
generator and the tinmer nodule. A counter for the

random nunber generator cHUymARd to count access

slots is initialized. One or nore random nunbers are_ _
succeddTodiog Hrhaprirebsuimpefum apgeigtontagEnky & Bghile station
random nunber is lower than a first predeterm ned
aluueshvotherg atiesarivesl,  t hes cappretus snaudeessinatipm number
i ncrement ed based on the nunber of generated random

pundets, lierctihedgleunirer avalodesss bbghied thhae eindom number
equal to a second predeterm ned val ue of successive

ﬁﬁér%‘{éroé}%i t tzﬁxe‘rr}ﬁc&iberﬂéﬁdu\ﬁ%r M%?Qﬁd%ﬁ'% ﬁgér generator

€ generate random nunber 1s | ower an t

PRFILERED Tudrink2hties ol P Bt dzabe OB romBRT g gh Hmbers

the counter value A ti rrE{ mtgrru t further runs

&1 SHGRRTR YA GReT %R LRI BrValfe (Hea HanRSe i HBgm number is
nunber of access slots. Finally, if an access probe "
hwersthes pefitst armeprieradacd vehe. nebwdik sake timerethe counter is
interrupt is disabled an a random access nunber is
gemesaived; innrgmenedaidsen drotha manbatr sSgamrafed fendom numbers.
access probe to enable access to the networ k. BRSEF
PRRERURT N Er FrallfE iIPRAWNNGRan or equal to a second predetermined
value of successwe ilerations, or, in the allernative, whan the valug of the
generated random number 18 lower than the first predetermined value, the
mobile station s deactivated for a pradstermined number of access siols equal
o the counter value. A timar interrupt further runs subsequent to the expiration
of the predetermined numbaer of access slots. Finally, if an access probs neads
1o be transmitied to the network, the timer interrupt is disabled and & random
accass number is generated in preparation for ransmission of the access probe

{0 enabis access o the network.
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perform persistence tests within the wireless

comuni cation network, according to one enbodi nent of
the invention; jOO§ FIO 3i8 aflow di agram
illustrating a prior art nmethod to perform persistence
tests within the wirel ess comuni cati on network; }q ]
FIG 4 illust BRIEE amcsawmm@mn&awmm m
persistence tests within the w rel ess conmunication

net WoFiG, | t Mig Oz Fbigck 5 disgranf | dwsthaags asni | dbustpiaty n@ireless
a method to perform persistence tests within the

%&ﬁ{ﬁ@atmmggl on network, accor ding to one

enbodi nent of the 1nvention; jgG i FIG illustrates
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tests within the wrel ess communi cation network,
gtderioveniado a n alternate enbodi ment of the

invention; JtM1 3} FIG 8 is a flow diagram

i 11 usFIGt i3ngs & mebhatbdranpeliisdrainperspstrence niebbd to perform
within the wirel ess comruni cati on network, according

b@r%@:‘}ﬂf@fes@é Wermahe ardesi aenneficdiiae :‘ké@%@ﬂ@ ion; }fH)
FSG 9 is a diagrammatic representation of a

rrachl PR 8 it G a0emR 35 8% Method to perform persistence tests within
the wiralass comraunication network;

FIG. 5 is a flow diagram illustrating a method (o parform persistence tests
within the wirsless communication netwark, accarding to one embodiment of the
invantion,

FIG. 6 illusirates the method to perform persistence tests within the
wireless communication network, according to one embadiment of the invention;

FIG, 7 is a flow diagram illustrating a method to perform persistence tests
within the wireless communication network, according to an sltemale
ambodiment of the invention,

FIG. 8 is a flow diagram illustrating a method to perform persistence tests
within the wirgless communication network, according to another alternate
ambadiment of the invention;

FIG. 9 is a diagrammatic representation of a machine in the exemplary

form of a computer systam within which a set of instructions may be executed.



of a conputer systemw thin which a set of
instructions may be executed. DETAI LED DESCRi PTSON qqi
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Wi rel ess comuni cati ons network 100 in which an

apparatus to perform persistegce tests may be used. A

nmobil e station 110. which may-~be nobile or stationary,

may communi cate with one or nore base stations 120. A
nobil e station 110, also referred herein as a

"nmobi l e", transmts REBAHERDERCREIPEONr data or both

t hrough one or nore base stations 120 connected to a

base Bi@!i onigont rokber dagaBaspustrain®nenl 28emelahaswireless
station controllers 130 are parts of a network called
BBmAREESHiNe! H@i&%ri’i{ BASP S halibo Nt Aol & rtolégrfom’é Jpersistence

connects to a wreline network 140. 'ItM! 1 An ac

R P 3BT A oM 8BS AL EPBIER? Sty

connected to addjtional networks outside the access, .
ROV R UBHSARE A4th,00F 06 dneTEl BRtABISPE O A BoPiasiation 110,
intranet, or the internet, all of which may constitute
paptrebfrachbewiing @5ishannisoFRNIMN0S BN rECEHSS geenar fata or both
may transport voi ce and data between each access

trobidie chéOvramdrs heba aidikirde 1 AR tononksted} @0a TasA steliit eontrolier
110 that has established an active traffic channel

¢ONNERIskoNaibid 1 BN enamhd¥Rr 8ahas ol atdronS0IRe defits of a network
called an active nobile station, and is said to be in

%z@&éﬁ%ﬁk@%@m@@%&% 19 ﬁ!&%trjﬁﬁeﬂ Rab B ARELEERSa wireline

establishing an active traffic channel connécti on
vviéh gqg or nore base stations 120 is said to be in a
€% |§n setup state. The conmmunication |ink that

the nobiie 110 _ , L
An access natwork transports voice or dala o and batween hase stations

120, The access network may be further connecied {o additional networks
autside the access network, such as a wired lelephong system, 3 corporate
intranet, or the internet, all of which may constitute part of the wireline network
140. The access network may transport voice and data betwesn each access
mobile 110 and such outside networks,

A mobile 110 that has eslablished an aclive traffic channel commection
with one or more base stations 120 s called an active mobile station, and is
said to be in a traffic state. A mobile 110 that 15 in the process of establishing
an active traffic channe! connection with one or more base stations 120 is said
to be in & connection setup state.  The communication link that the mobitle 110
uses to sends signals to the base station 120 is called the reverse link 180, The
cormmunication link that a base station 120 uses 10 sand signals to a mobile 110

is called the forward link 150, Alernatively, the mobile 110 may attempt to



uses to sends signals to the base station 120 is
called the reverse |ink 180. The conmuni cation |ink

W@ b@v/12rshase station 120 uses to send signal s POI/EHS2007/060184
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nobile 110 is called the forward Iink 150.

Alternatively, the nobile 110 nmay attenpt toestablish

such a network access connect Pon during the

regi stration process or during data bursts for short
nmessagi ng service (SIVIS). [ ) During the connection
seitbpstspathk a hetwek apkss coheadply Herirdd G exdiskraBoraprocess or
networ k access attenpt characterized by one or nore

80985 Sasibatd femhert n@sﬁa@mm@@ﬁ%t enpt incl udes
ca

one or nore transm ssions | ed access probes. The

accesgy, pRohes c%ﬁﬁe&!&#@@tgﬁ'ei‘ét‘é Qi MBI $1eA%EBRS 1 tD performs

pr obe sequences he timng of the access probes and

|a¢§§3tﬁ B0 SRS BlolsP RLTAT B P bR PS5 BRempts

sual at the start .of an access sl ot For each ac
gﬁ%&‘ aqcRes mi-pletrb *fiﬁéﬁ“?‘%ﬁ RES O BIEE HAMERISEEES 03 iiﬁd access

the test is successful, the first access probe of the
BEEESs tﬁ*@o@%@@eﬂﬁ@@%tﬁﬁt grwmeﬁatm@ama GUl WOrAcWESs probe
sl ot. O:hervvl se, if the test is unsuccessful, the

next access si ot . JOOJ9J FIG 2 |s a bl ock d| agram

ekdx%%‘sé@tm Ngras &PRacalusSich® PR ArdNPRESHAT EMER é@%‘s% probe
hin the mnre ess conmuni cati on netmork accord |ng

%%%sﬂg%a%gggf us tgté?{ of %ﬁ ARUENLIQN, £ b 0P QA I Mo mobile

appa resides wthin the nobi Ie station

FfG 1. Th d
ii@ SR BEhS FEPeeR Tae 5l £ DA e P arBndo Hicdet agpess probe
licable to any wirel ess communi cation system using
% ’?’ieo%@%lgt“ﬁ)% segeRER slgERandiaet paTERigs acHas siot Otherw ise, if

the test is unsuccessful, the access probe sequenocs is deferred until at least the
next access siot.

FIG. 2 is a block diagram iHlustrating an apparatus 1o perform persisience
tesis within the wireless communication network, according to one smbodiment
af the invention. In one embodimant, the apparatus 200 resides within the
mobile station 110 shown in FIG. 1. The systems and apparaluses descorbed
herein for performing persislence {ests are applicable fo any wireless
communication system, using various mulliple access schemes, such as, but
not limited o, Code Division Multiple Access {(CDMA), Frequency Division
Multiple Access (FDMA), Orthogonal Freguency Division Multiplexing (QFDM)
or Time Division Multiple Access (TDMA), Examples of CDMA muitiple access

schemeas include bul are not imited (o TIAEIAIS-8S, TIAEIANS-2000 or



not limted to, Code Division Miltiple Access (CDWA),
Frequency Division Miltiple Access (FDMA), Othogonal

wao-e@quzrseyy Di vi sion Multiplexing (OFDM or Ti neCT/US2007/060184
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Division Multiple Access (TDMA). Exanpl es of CDVA

mul ti ple access schenmes include but are not limted to
TIAESA/ I S-95, TIA ESA/1S-2000 or*? cdma2000, |

XEV-DO, IxXxEV-DV 1 802.1 1a , 802.1 1b. 802. 11g, 802.1

In. WMAX. and WCDW A. | (. W20| In one enbod inment the
appa@iis 1 die-DOci x4\ 80dved anBOii é0 28002 ¢ dgf BOLIréd, WIMAX,
torun a tinmer interrupt a every access slot to enable

pac e mamxe of persistence tests during the access

attenpt. The apparatus 200 further includes a random

nunbe(ﬂ %ﬁ@eés%b@;ﬁm?ég ahd r@&ﬁsi*@iﬁ FOURLE G tt%‘?ﬂérhﬁmduie 210

timer nodule 210 and to t random nurrber gener at or

Zé%m?%? ff 3 el RSP EE3R s PPl vrmence o

run the timer_jinterru
D S 0d, CESEnEUFER GO HoTBS GBRBPar oS HebRAiatus 00 further

generate random nunbers at predeterm ned times during
rishidgs o 53 s p e e generales SRl gl & precassrecodeieditp the timer
bel ow. In one enbodi nent, the apparatus 200 further
ekl B S0 andao des santionm cerit goaiaiguPed. tio cewadhbodiment, the
conmuni cation and to interface with the access

nejceask: 20k hé?h@are? ah8/c dofuirdings@andohhigsieric zﬂgtruci the

a prior art nethod to perform persistence teSts with

@?%r Wgérﬁﬁ &S5 ﬂ%’?ﬂr‘z”ﬂh%aﬁdwgp ggs%tm f %ﬂd £ St c&‘%ﬁ%g%%ﬂz rhumhe:

processi ng 1 oc e processor
I nst t,$

gﬁ:’t\%rra p‘izcgpﬁ 83@%‘8‘2\% é%%cgmglra,{m’lbers at gxedeﬁ&rm ﬂed times during the

accass procedure, as described in further detail below.  In one embodiment, the
apparatus 200 further includes an access device 240 condigured to enable
commurtication and to interface with the access network.

FIG. 3 18 a flow diagram dllusirating 8 prior art method o perform
persistence tests within the wireless communication netwark. As illustrated in
FIG. 3, at procassing block 301, the processor 230 instructs the timer module
210 to run a fimer interrupt at each access slot

The processor 230 monitors the running of the timer interrupt for a
currant access slol and, at processing block 302, a decision is made whether
the timer interrupt s running for the selected access slot I the timer interrupt is
not running, processing block 302 is repeated.  Otherwise, if the timer interrupt
s rurning, al processing block 303, the processor 230 instructs the random
number ganerator 220 to generate a8 random number "RP” with 0 < RP <« 1,

acoording {0 a known techniqus described in detail in “Upper Layer {Layer 3)



JOO22J The processor 230 nonitors the running of the
timer interrupt for a current access slot and, at

wWeeweassidng bl ock 302 a decision is made whet hRCT/UB2907/060184
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timer interrupt is running for selected access slot.

If the tinmer interrupt is not _running, processing

bl lock 302 is repeated. Clhermﬁse if the tinmer

interrupt is running, at processing block 303, the
processor 230 instructs the random nunber generator

SRMutiog giteedare for cdma@iltuSbmad’ RRetiruint BySteRP by the Third
according to a known techni que described in detail in

{dppegidrayerinblaye rPio)dtt ahabGre St ankpd ¢ Guocdan200February
Spread Spectrum Systems." by the Third Generation

Paninership Project 2 (3GPP2), 3GPP2 C. S0005-D, of
February 2004 | 0023) Subsequent to generation of the

- andoRtRERREr ip ae e B CEETE A e B SHF pepgpeor 220

o I ndicate whether th i stence test cessf
GPMRBIESAE TAROGIF oReBBEhIIB|BeR Hegeieimiis YAbie Pe Selected to

made whether RP < P, which would indicate a successful ‘
pekasiie tiaiber dwt pesdtipoce (BB succeRefw &F wwtogng.hat processing
random nunber RP is higher or equal to the

pioed eB®4 manedcBioralisienatibenheibier pRBces & nghibhoekuBDMdicate a
the processor 230 waits for the next access slot and

%%&&!E @J@f@ét@ﬁkétéﬁ?&ﬁﬂf ough 304 are repeated.
herwise, if the value of the random nunber RP is

' over it han Lhe, p\’ffeggi eréﬂ%l&%d nﬁnﬁ'@ruﬁfs 6@%@%’3@4 or_egpal to the

proceSS|ng b ock 3 € processor tructs
WL IanT? 5, 7t Pt et A ek B87 2B 8P Bicsssar 220 waits
!;a?"%.hé nnse;xri lélagzgssf r,s]ieai ra%%d;?r@mggéﬁg rbioeks 302 through 304 are repeated.
Otherwise, if the value of the random number RP is lowsr than the
predetsrmined P ovalue, then, al processing block 306, the processor 230
instructs the timer module 210 1o disable the timer interrupt.  Subsequently, at
pracessing block 307, the processor J30 instructs the random number
generator 220 fo generate a random access number “RA” in preparation for
fransmission of the access probe.

FIG. 4 illustrates the prior art method to perfonm persistence tests within
the wireless communication network.  As illustrated in FIG. 4, the mobile 110
parforms three unsuccessful persistence tests prior to respeclive access slots
310, 320, and 330, and, subsequently, performs a successiul persistence test
grior to the access siot 340, For each sccess slot 310, 320, 330, the timer

irterrupt 350 runs at states 311, 321, and 331 prior 1o the respective start of the

acosss slots 310, 320, 330, byt the persistence test fails and the mobie 110
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generator 220 to generate a random access nunber 1
RA,/" in preparation for transm ssion of the access

WQe®ha27500025) FIG 4 illustrates the prior areCHES10T060184
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to perform persistence tests within the wreless

comuni cation network. As ill gstrated in FIG the

nobil e 110 perforns three unstccessful persistence

tests prior to respective access slots 3 10, 320, n

330, subsequently, perforns a successful persistence

ties ttopwiadr uittd  stake dedess tstlofor3t® Pext esichsactas848) oOnee a
3 1G 320 330 the tinmer interrupt 350 runs at states 3
ddecel3y peaticheddd gl i9peorhibe, sEsRES BEYest mbbildf 10heepares
access slots 310, 320, 330, but the persistence test
{z:a'txla%{sﬁﬂtd t?’ié‘%cﬁ%@bbﬁd%y@&%&o Wl fNklkhe! 8L, g’?&ﬁltﬁ@ active

id 5
est for the next acceSs slot 340. Once a succe

ﬁgégissé%% test is perfornmed, at slate 360, the
RGN

repares to transmt | he correspondi ng
acces robe for further, setup of the active access.
channEIG" §1%R 38% diEpishs IRl ian Bqnaior e RSt oAt HrSatence tests
met hod to perform persistence tests within the ‘
withel ibesviceampdoaturotative newi k. fccording ip eoe embodiment of the
enbodi nent of the invention. As illustrated in FIG 5,
atvepiocess figsibktedkindtiss. 5, tsh erpraxsess DiocR W, né uctsssar 230
t he random nunber generator (RNG 220 to initialize a

PRUDERS tHeOratcRhe fehatar bRk Y RAGYVRbUes BMelzas, cdliter to a
exanpl e, a zero value, the counter being provided to

g%&?rk?ﬁe@%ﬁéﬁ vah @ lsfsucasei% gﬁs‘? {%)%%S;Fibn o YELD géibsgettﬁé lequnter

processi ng bl oc ocessor

GO el a5 AU WSS AR LCRR0: 10958 88 bolow
{ggsglgt@%%gsa%/g? @ug@; %{\b%; tthgagmocréesémp EéﬁRiF;ws?m]é'ts %gg Sr?a?‘;%%znnt number
gengrator 220 to generate a random number “RP.” the random number having a
positive value lower than ong, 0 < RP < 1. Subsequent o generation of the
random number RP, the processor 230 compares the random number RP to a8
first predetermined value P, selected to indicals whether the persistence fest is
succassful or not, and, at processing block 403, g decision is made whather RP
< P, which would ndicate g successiul persistence test resull.

if the value of the random number RP is higher than or equal to the
predetarmined P value, then, at processing block 404, the processor 230
instructs the random number generator 220 1o increment the counter by ona. in
ang embodiment, the processor 230 monitors the counter value and,
conversely, how many random numbers RP have been generated, in relation to

& second predetarmined value N of successive Herations, such as, for axampls,

N =20 Thus, at processing block 405, a deaision is made whethsr the counter



random nunber RP, the processor 230 conpares the
random nunber RP to a first predeterm ned value P

W@ 00ea2%s t o i ndi cate whet her the persi stence PEEUS1087/060184
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successful or not, and, at processing block 403, a

decision is made whether RP < P, which would indicate

a successful persistence test‘}esult J002?f If the

val ue of the random nunber RP is higher than or equa

to the predeterm ned P value, then, at processing
bhlaekis4Dgihet Hbapracegsalr 1230 | hsheuctisttheshendodower than N,
nunber generator 220 to Increnent the counter by one.

bipcereingMesksnasl throligh POBGES safe:R3@ nonitors the
counter val ue and. conversely, how many random nunbers

RP haygndqed: 95?@1% "ﬁﬁ@’ ab@nté?'x@idéj% bRyter SRGANG: equal to N. at

pr edeterm ned val ue successive Iterations,

§%%8f=§mge§@ Rofos Qk*’ﬁaégg%ﬁ%@ﬁ& | ABEEEEREL BBl 110 for @

her than or ual to N counter val ue
PUGE" (i ombtoncags: Rgue) BLiie F9C: Rodlh vabe argmiarty, in one
r epeat ed. [gWH] O herwise, if the RNG counter vaiue
pgipdiynent, t haeonabgu the aﬁﬂﬁﬁmcé“s%ﬁbﬁj Bk e than the
the processor 230 deactivates the nobiie 110 for a

pradeternohed dt eskics Isidrsliegualsutossdiel NG stenud arstval pecessing
Simlarly, in one enbodinment, if the value of the

ﬁﬁz&ﬁmnﬁ@@o@g’sm@é@&@écm@% heengsiedet @i HedmBer of access
val ue, signaling a successful persistence test, at

rocessor 230 deact|vat es
Q&&Cg ég@@tg%l\ %ﬁggmﬁakn{%g}?pof access siots equal

|Ie to

the phoeCedi bR PuchE HREs e h L 2 T s module
§§ %} Ievma:;@‘tvg% ngr)}g Imeabliijéo ?a?%d a‘tn% rig nrt?n té nt?rgwe;' ”;Ew?ér?ﬁp@t after the
predetermined number of access slots. Subsequently, at processing block 408,
g decision is mads whether 10 fransmit the access probe. I the access probe
need not be transmitted, then, processing blocks 401 through 407 are repeated
after the subsequent activation of the mabils 110

In one embodiment, § the access probe needs {o be transmilied, at
processing block 408, the processor 230 instructs the timer module 210 o
disable the Umer interrupt. Finally, at processing block 410, the processor 230
rumber "RA,” in preparation for transmission of the access probe.

FIG. 6 ilustrates the method o perform persistence tests within the
wireless communication network, according (o one embodiment of the invention.

As Hlustrated in FIG. 8, at the start 415 of the access probe saquence, the

random number generator 220 within the mobile 110 generates multiple random



predet erm ned nunber of access slots. Subsequently, at
processi ng bi ock 408, a decision is nade whether to

W0 e@namisto t he access probe if the access probePCiEER00T060184
be transm tted, then, processing biocks 401 through
407 are repeated after t he supsequent activation of
the nobile 110. }(KJ30| in on€ enbodi ment, if the
access probe needs to be transmitted, at processing
bl ock 409, the processor 230 instructs the tiner
nothbees REOutY BPsalfl et stete ¥2fer Ohne er suptesskil pakdiyienae test i
processi ng biock 410, the processor 230 instructs the

pafigemd ugbetatg eﬁnﬁr aher mddfet Pl Denekativated aod eMpredetermined
access nunber " " in preparation for transnission of

hiienae %?ét%ﬁé}{sosb@ts eé:ﬁ%z?ds el @I\I@Qbuétéﬁké&%e%ﬁ%qﬁgﬁfbo%t state

to perform persist tests wmthin the wrel ess

FRTHRBERAE D B PRA, Mol ORIE s

415 of the acgess probe s uence random nunbe
aﬁfgeré}h §FI92G5% t en Asals blmebrﬁopﬁen@rﬁgeé%s i tiﬁﬂsgm the
randomunbers RP until RP < P at slate 420 Once a
SOTRHIVTANG peesissiehedor avesesiPetor ned, at state
430, the nobile 110 is deactivated for a predeterm ned

{0032} nunbeFI®f7 acea dow Ghoten diguakting atrhethBYE ceviotrarparaibtemcs tests
Subsequently, at state 440, the nobile 110 is

aahinvahed, wikrdiesd | BBfMnIMUth? ASwodls @cold®BE 1o an altermate
interrupt and. at state 450. the activated nmobi l e 110

BT e
AR, PP PR AL AR b o o

to an al ternate enbodi nent of the inventi on .,
FelNEst AALRIGORHSIRG (logk SUxe Hraeeas ﬁ@“@ﬁbc%%@% generated, the

random numbsr having @ positive value lowsr than one, 8 < RP < 1.
Subsequent to generation of the random number RP, the random aumber RP is
compared to 8 first predelermined value P, selecied {0 indicale whether the
persistence test s successiul or not, and, at processing block 503, a decision is
made whether RF < P, which would indicate 3 successful persssience test
resudt,

{6033 if the value of the random number RP is higher than or equal o the
predetarmined P value, then, at processing block 504, the counter value is
incrementad by one.  In one embodiment, the countsy value also indicates how
many random numbers RP have been generated, in relation to a second
predetermined value N of successive fterations, such as, for example, N = 20

Thus, at processing block 505, a decision s made whether the counter value of



counter, which is provided to count the access slots.
Is initialized to a zero value. At processing bl ock

wG7/1z750@andom nunber RP i s generated, the ranB@US2007/060184

{0034]

J{H335]

HETRY

(6637]

nunber having a positive value |lower than one 0 RP < 1
Subsequent to generation of the random nunber RP, the
random nunber RP i s conpared Yo a first predetern1ned

value P, selected to indicate whether the persistence

test s successful or not, and, at processing block 503
thsderidenonuitbampesvdiot BED iRPigheP than e supal ¢ Mdifdaseounter
a successful persistence test result. (0033) If the

valiges afwdrhBan A ¢ooeausiraenioBRy 682 hveleh Steareqtpegual
to the predetermi ned P vaiue, then, at processing

bl ock ptehwidd 16 $RURH BB ueid %% h@:ctrh%ﬂ%}t&ﬁ 1Yo NGt alrld&essing

one enbodi nent, the counter val e al so 1 ndi cates

PP A D R RS RBOF BbFl ges sos o o

uccessi ve | tions, such as for exa , N 20.

4 EUEY bt TR oRIOBD SMROUIEET b B YIS the random
whet her_t he counter val ue ofthe random nunber
gemeeatttr i2dowes thaghee radeieoninegull vull sighaling a successiul
counter value is lower than N, processing bl ocks 502
phrstaighcd O3t aaleo ke paataading HotBaS Oreaenob e | 10fis tibactivated for
counter vaiue is higher than or equal to H, at

QW@%@%C@&%K%@W@WQ h@ th®bhin@tel 1ies deactivat ed
for a nunber of access slots equa' to the counter

I -
T
val ue |stenc est

s rbieRsEe f%?%%ﬁ%%%e%ﬁ%%ﬁsbv{ : b Solieacsrbataienty. o
ggc@ggi?:gn&gék gg}&aé: %eeeggie?wl igtrgagg Ev%lethtfe% té Qz?an%gwuitntth%raccess probe.
if the access probe need not be fransmitted, then, procsssing blocks 501
through 507 are repeaated after the activation of the mobile 110,

In one embodiment, if the access probe needs (o be transmitied, at
pracessing block 509, the timer interrupt is disabled. Finally, at processing
block 510, a random accsss number “RA" s genergted in preparation far
fransmission of the access probe.

FIG. 8 is a flow diagram illustrating a method {o perform persistence tests
within the wireless communication network, according to another altermate
embodiment of the invention. As illustrated in FIG. 8, at processing block 801, &
counter, which is provided to count the access slots, is initialized o a zero
value. Al processing block 802, a random number "RP” is generated, the

random number having a positive value lowsr than one, 0 < RP < 1

Subsequent to generation of the random number RP, the random number RP is



JMBS] At processing block 507. the nobile 110 is
activated a tiner interrupt runs after the

wee@darzsoim ned nunber of access slots. Subsequegit/U§200z060184

{0038]

{0039}

{0040}

041}

{0042}

processi ng bl ock 508, a decision is nmade whether to
transmt the access probe. |If the access probe need

not be transmtted then, proc§33|ng bl ocks 501 t hrough

507 are repeated after the activation of the nobile

110. }0036i In one enbodinent, if the access probe
neegerad ihe firdnseiiesatnat vpkeocks selegidi dekndiogte whether the
timer interrupt is disabled. Finally, at processing

bbetkenddiest ¥ andeRsac cesst, ramfb@t ﬁ'fd&@'ssir@ idenetated detision is

preparation for transm ssion of e access probe.

ﬂ%?{m@@r Bpi s a fiw, q&:&%%lu‘a‘té’% %@E&é&f@ g@k’iﬁ‘?@na& test

to perform perS|stence tests within the wreles
?e ni cati on network, according to another alternate
odi ment of the invention. As illustrated in FfG 8,

at process bi ock 601 , a caount whjch is provided
fo Dolriberradaciabe Grsm TETh RPa botet A Rbresual to the
vai ue. At processing block 602 a random nunber "RP" is
genetenyaed t He vedulodieiuntsér PIEDESEECa el 1504k Wag ueounter is
| ower than one, 0 < RP < 1 Subsequent to generation of
rceemangaimand iheca ity tiliecka 808 mhnoudre SORPats comxaedd in one
to a first predeterm ned value P. selected to indicate

#ﬁ%ﬁﬁﬁeéth%\@ﬁﬁéh@?%ﬁ% hRstintigaCaeF Shthy @émﬁ@h numbers RP
and, a! processing block 603, a decision is nade

Wg?é whi ch woul d i ndicate a successf ul
pers?g{;{éﬁggéﬁgﬁ? result |0038| If the value of the

o odel PR AGE © aiiaBooreqh BT RBr sdauEr s higa egslprmined P
Lgigef:%?gr;zta?i;glas successful persistence test, at processing blogck 805, the
mobile 110 is deactivated for a number of access siofs squal to the counter
valus.

Al processing block 808, the mobile 110 18 activated and a timer interrupt
runs after the predefermined number of access siots.  Subsequently, at
grocessing block 607 a decision is made whether o transmit the access probe.
if the access probe need not bs fransmilted, then, procsssing blocks 801
through 806 are repeated after subsequent activation of the mobite 110,

In one embodimant, ¥ the access probe needs {0 be transmitied, at
processing block 608, the timer interrupt is disabled. Finally, at processing
block 609, a random access number "RA” is generated in preparation for
transmission of the access probe.

FIG. 9 shows a diagrammatic representation of a machine n the

exemplary form of a computer system 700 within which a set of instructions, for



i ncrenmented and processing bl ocks 602 through 603 are
repeated. In one enbodi nent, the counter val ue al so

W0 pi7a2tses how many random nunmbers RP have beePCT/US2007/060184

{0043

j0044]

H045)

generated. {0039| If the value of the random nunber RP

is lower than the predeterm ned P value, signaling a
successful persistence test, bk processi ng bl ock 605,

the nobile 110 is deactivated for a nunber of access

slots equal to the counter value. jOMJ At processing
biewkg 888machameniohidrortlgny snact ivvarethaiudogies dreussed above,
interrupt runs after the predeterm ned nunber of

acgess sskotisd. SHbseaueanib embddiprepes shengabhioekm8 Toraprise a
decision is made whether to transmt the access probe.

Shrddie r@&t%‘?,slé r!é&n@@ﬁ‘( 868G PR @ﬁ@f@%tﬁs%%taﬁt'}@?}%}ﬁ a cellular

processi ng bl ocks 601 through 606 are repeated aft

sequent . acl | | Of e iLLe 41 ) i
BB v PRl a2 & D BB hed tOprpHRd devich B8abie o
transmtted, at praocessing block 608, the tiner ‘
PREQANGp? SSUANSR N dnsivstmas) ol SPegie cENaTHEP Ieotaken by that
809, a random access nunber ' RA" is generated in
mespieat i on for transmission of the access probe
| 0042] FIG S shows a diagrammtic representation of a

mac hi ke icrrighgerexatgerhatll holeefa procosprt )2, sysbenmd®ry 704
within which a set of instructions, forcausing the

8881 Betit MmesihprIRahineofinthieseelRedabRakBs: via a bus 708,
di scussed above, may be executed. In alternative

RSETRLE i TS IAAP TR SRR REBIOES LRI RS o0 =
@ggz.?a %h%%%ﬁ[%éﬁ%%ggpggﬁgé%aﬁﬁﬁgmgg %}ff ?u%ee{&Tﬁnéllhgac%gﬁigﬁQﬁer system
700 also includes an alphanumeric input device 712, & g, & keyboard, a cursor
control device 714, &g a mouse, a disk drive unt 718, a signal generation
device Y20, e.g. a spsaker, and a nstwork interface davice 722.

The disk drive unit 718 includes a machine-readable medium 724 on
which is stored a set of instructions, /e software, 728 embodying any ang, or
all, of the methodologies described above. The software 726 is also shown {o
reside, completaly or at least pantially, within the main memory 704 andfor within
the processor 702, The software 726 may further be transmilted or received via

Those of skill in the art would understand that information and signals
may be represented using any of a variely of different technologies and
technigues. For example, data, instructions, commands, information, signals,
bils, symbols, and chips thal may be referanced throughout the above

description may be representsd by voltages, currents, slectromagnetic waves,



executing a sequence of instructions that specify
actions to be taken by that nmachine. [0043] The

W@ 09pu2ze0 syst em 700 i ncl udes a processor 702, PEI/Ision7/060184

{0046]

{0047

menory 704 and a static nmenory 706, which communicate

wi th each other via a bus 708, The conputer system 700

may further include a video dﬁ%play unit 710, e.g. a

liquid crystal display (LCD) or a cathode ray tube

(CRT). The conputer system 700 ai so includes an
algghehuniedits émpeaticdeyi opticed Xjelds gy askeydspaed ary  combination
cursor controi device 714, e.g. a nouse, a disk drive
thairéof716, a signal generation device 720, e.g. a

speaker, and a network interface device 722. 10044]

The dir%%gb% ‘éﬁéii%&id?&ﬁhz%ﬁéﬁ%@g%g{s&%gﬂé NerHaadakt@tive logical

medi um 7 on which is store I nstructi ons,

f . ' . , | I,,.of e. .
HBeRS PRl s, (O DA HHERY B8 ¢Sl RebunFaghifiion with the
al so shown to reside, conpletely or at |east .
SEPRRRIPYS iReReat AT BEy IR RIEch Ao vF ERYoNp Haardware,
processor 702. The software 728 may further be A )
cpapsiEct vetwere.r éseropdingtanshe ndellor k Tht deptc eiliustrate  this
device 722. JfHMS] Those of skill in the art would

imelehstamebilithad! hafdwarat o saftwargnabsouayivdstrative components,
represented using any of a variety of different

bRehooheg @S, direchdi SHeSIaN heyamds déatrdead above generally in
i nstructions, commands, information, signals, bits,

BHAROLS 1af dfu?iné&?a%%}h A \WiBNh&e L8k eifu%%%&’%& hriguy Lk%'s‘iwented as

the above description nmay be represente Vol t ges,
b S RIS ST PEPBLI S PR ano cesior

conbi nation thereof. , _ _ _

constraints imposad on the overall system. Skilled artisans may implement the

desocribed functionalily in varying ways for each particular application, but such

implementation decisions should not be interpreted as causing a depadure from

the scope of the present invention.

The various #lustrative logical blocks, modules, and circuits descnbed in
connection with the embodiments disclosed herein may be implementsd or
parformed with a general purpose procassor, a digital signal processor (DSP),
an application specific integrated ciroult (ASIC), a field programmable gate array
{FPGA) or other programmable logic device, discrate gate or fransistor logic,
discrete hardwara components, or any combination thereof designed to perform
the functions described herein. A general purpose processor may he a
microprocessor, but in the alternative, the processor may be any conventional

pracessor, controller, microgcontroiler, or state machine. A processor may also

be implemented as a combination of computing devices, &.¢g., a combination of



| (. W6] Those of skill would further appreciate that
the various illustrative |ogical blocks, nodules,

w@reeca2158) and al gorithm steps described in coPCEUS1007T1060184

048]

{349}

wi th the enbodi nents di scl osed herein may be

i mpl emented as el ectronic hardware, conputer software,

or conbi nations of both. To cﬁbarly illustrate this

i nterchangeability of hardware and software, various
illustrative conponents, blocks, nodules, circuits, an

&t BPE hadesbeéncdesessdreds abowétygehenaldyrobessoes menef or more
their functionality. Wether such functionality is
@bereekedrsasnhavapactonr winf taalsrieperds cupanyt ther such
particul ar application and design constraints inposed
Shithgavieral | system Skilled artisans may inplenent

t he descri bed functionality in varying ways for each

parti plei ' [ tati : .

eci o1 DreeRBar  nbePBe Pheisiiidp FEAEREd. & kifhecton with the
departure fromthe scope of the present invention. ,
SORRAITNE URFISAS NRIAIST PRI b6 POGOGRY IGeRK. I hardware, in
modul es, and circuits described in connection with the
spbydicnemrated Sy dssaceRios oF ag wenbinpliemehties top. 1t is to be
performed with a general purpose processor, a digital
shgmstoqy tedsihose (SR diarerapphac dl oged pacof te support software
integrated circuit (ASIC), a field programmabl e gate

afdRdme RGN S BldefedPtin®h anmRbbem| FgirecEl®r @€ processing core
discrete gate or transistor logic, discrete hardware

} ) r | 5 N ¢ ¢ -
BB oYL A ISt B T8 dizea upon o
urpose processor nay be ] Croprocessor, but in the .
BHOETS SRR B SopiiitercBaofls) mBRIaR, R Birreiid crliebls medium
processor, controller, mcrocontroller, or state _
etsisse 8K Piesbassst rpystaling or transmiting information in a form

readable by a machine {e.g., a computer). For example, a maching readable
medium  includes RAM memory, flash memory, ROM memory, EPROM
memuory, EEPROM memuory, registers, hard disk, a removable disk, a CD-ROM,
or any other form of storage medigm known in the art. An exemplary storage
medium & coupled o the processor such the processor may read information
from, and wrile information (o, the storage medium.  In the alternative, the
storage medium may be infegral {0 the processor. The processor and the
storage medium may reside in an ASIC. The ASIC may reside in a user
terminal.  In the altemative, the processor and the storage medium may reside
as disorete components in a user terminal,

The previcus description of the disclosed embodiments is provided to
enabia any person skiled In the art {0 make or use the prasent invention

Various maodifications o these embodiments will be readily apparent to those



be i nmpl emented as a conbi nati on of conputing devi ces,

e.g., a conbination ofa DSP and a m croprocessor, a
w@kararisvy of m croprocessors, one or nore PCT/US2007/060184

m croprocessors in conjunction with a DSP core, or any

ot her such configuration. J0048J The steps of a nethod

or algorithmdescribed in conhection with the

enbodi ments di scl osed herein nmay be enbodied direciiy

in hardware, in software executed by a processor, or

shilled cotthe el 0w b goreriovpcintiplassdgiosioehenede nsto bd applied to

that these enbodi nents nay be used as o r to support

sk watisodmestamihouhtiepaaing fexeat egiktpens@eof tlemnvention,
of processor o r processing core (such as the CPU of a

FRIPULRY dres@nl irRINEEM 1§ Gt "!ﬁﬂeﬁ@@ﬁtt@}%@ﬁm{s@a@' {7 8k Hﬁ%dsments

or within a machine or conput er readabl e nedi um

B 90 A Pl Sy won o

iR T8 SRS I HRLIF DR S RAM momor y. 1 ash

menory, ROM nenory, EPRONInenDry, EEPROM nenory,

regi sters, hard disk, a renovable disk, a CO-ROM or
any other form of storage mediumknown in the art. An
exenpl ary storage nediumls coupled to the processor
such the processor may read information from and
wite information to, e storage nedium In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nedi um nmay
reside in an ASIC The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage nedium may reside as discrete conponents in a
user term nal



}CH>49| The previous description of the disclosed
enbodi nents is provided to enable any person skill ed
WO poovhz7sert to make or use the present inventiREI/US2007/060184
Various nodifications to these enbodi nents will be
readi |y apparent to thoseskilled in the art, and the
generic principles defined het%i n may be applied to
ot her enbodi nents w thout departing fromthe spirit or
scope of the invention. Thus, the present invention is
not intended to be limtedCLAIM® enbodi nents shown
herein but is to be accorded the w dest scope
ggngiistigitiegd h the principles and novel features
di scl osed herein. IS CLAIWS What is clainmed is: 1. A
method to performa persistence test to enable a
device to access a conmmuni cation network, said nethod

SO bk PRI %, BURSSERL B Lo EAED B o sccos

random nunber is tower than a firs! predeterm ned
GRNIBINGRRSIRIETH FRELT IR FRBPHYNYa predet er mi ned

nunmber of access slots equal to a count of successive
gener G6Ny abNa sabeesivele gt teash one apadmmumbeer wilil vevalue of said
said value of said at |eas! one random nunber is

hi gher t haat Grasequal rdndosangnfiarst jpwedétar m fred predetermined
val ue; and activating a tiner interrupt to run

subsequent yfigasai d predeterm ned nunber of access

slots in preparation for transm ssion of an

deactivating said device for a predetermined number of access siots
random number while said valus of said at least one random
number s higher than or equal {o said first predetermined valug;
and

activaling a tmer interrupt 1o run subsequent 10 sald predsetermined
number of sccess slots in preparation for transmussion of an
access probe 1o said communication network o enable said

access to said naetwork.

2. The method according to Claim 1, wherein said device is a mobile station

and said network is 8 wireless communication network.

3. The methad according to Claim 1, wherein said predetermined number of
access siols is squal o a counter value of a counter provided to count said

successive generations.



access probe to said conmunication network to enable
said access to said network. 2. The nethod accordi ng

WQ 200Zh1Zisma 1 wherein said device is a npbil e stRET/O820871060184

said network is a wireless communi cati on network. 3.
The nethod according to Claim]l, wherein said
predet erm ned nunber of accesg)slots is equa! to a
counter vaiue of a counter provided to count said
successive generations.4 . The nethod according |o
Caim1, further conprising generating a random access
nunber for transm ssion of said access probe to said

gomMuThe atdediudnedorerding Ehe gt hodfadesr dbmgrispgCoaharating a
3, further conprising: initializing said counter to a

ARy Ah#iGsss A fte %{E‘QFérﬁﬁnééibﬁ GPUBLIEI sRY-anep rabfs to said

subsequent to the generatl on of each of said at |eas

Q . The nmethod according to Claimb5
%H{L?ﬂ S@@wsgl ng, if said counter vaiue of said
counter reaches a second predeterm ned val ue,
deactivating said device for a nunber of access slots
equal to said second predeterm ned value. 7 The nethod
&ccor Ei'hﬁgmﬁbﬂﬁ:laﬁmﬁdlﬁﬁ tir Clvan ?ccﬁwrﬁiﬁ@@mgpm@gbu ing said
timer interrupt prior to transm ssion of said access
pr obeinit&iizigesaid thodicade argirmgalbe, €hdai m 1, wherein
each of said at ieast one generated random nunber has

a posjrictetBeMhd ealiovRinténap cﬂ%es&s&qéén?&pﬁf@géﬁe@@m of each
perform a persistence test to enable devi ce

ALLE % least one random number.

8. The method according to Claim 5, further comprising, if said counter
value of sald counter reaches a second predetermined valug, deactivaling said

device for a numbsr of access slols squal {0 sawd second predetermined value.

7. The method according to Claim 1, further comprising disabling sad timer

interrupt prior o fransmission of said access probe,

8. The method according to Claim 1, wherein each of said at least one

generated random number has a positive value lower than one.

8. An apparatus {o perform a persistence test to enable a device 1o access

a communication network, said apparatus comprising:



a conmuni cati on network, said apparatus conprisinga
random nunber generator to generate successively at

WO 2@3t2me random nunber until a val ue of sai dPEL/UBMAT060184
one random nunber is lower than a first predeterm ned
val ue; a processor coupled to _said random nunber
generator to deactivate said device for a
predet erm ned nunber of access slots equai to a count
of successive generations of said at |east one random
nunbea whidoen saidbealgsesodios dbd gatsiadastummesivalydain lsast one
nunber is higher than or equal to said first

pr edet er m pedovahugibernehtipatiigs oedid & easiphed réiom number
sai d processor to activate a timer interrupt to run

subsequent jgtigy8akthPh GAG REMBAHINRUTRE: Of access

slots in preparation for transm ssion of an access

Reoost RaS@ialy ERURHANE Tk Par R B BRBRG, R Raptvgee oo

Caim9 wherein said deyice is a nobile station and

sasd net V\/ogﬁ\”?-% far i PERRRIETRBRAURYERET G FEeRdrKoE1equal to a
The apparatus according to Claim9 wherein said random
number genedtliopf fRuCcheNve aneraiedsa of ot ed!t tagst oum random
sai d successive generations and wherein said

pr edet er m nackbhauntelr sddactes of Jaid &t ilsaeqrral rdaraomn number is
counter value of said counter. 12. The apparatus

accordi ng spRhel ek & ehe i@k BidTRbdniedBaaMiRatNPgIle; and
generator further generates a random access nunber for

tr anSg‘:tﬁéﬂ%aﬂ[&%é@t&gﬁ@qg@%%ﬁp&&}%%s%& S divate g.timec interrupt to

conmuni cat1 on netwo € appar at us accor ng to

Caim1l1l wherein said,random nunber . ,
run Subsequent 1o Ly prec@ermmed number of access slots in

preparation for transmission of an access probe o said

communication network (o enable said access to said network.

10, The apparatus according o Claim 9, wherein said device is a mobile

station and sad network is 8 wirgless communication network.

11, The apparatus according fo Claim 8, wherein said random number
generator further comprises a counter 10 count said successive genarations and

of said counter.

12. The apparatus according to Claim 8, wherein said random number
genarator further generates a randaom access number for transmission of said

acosss probe o said communication netwark,



generator further initializes said counter to a zero
vai ue and increnents said counter by one subsequent to

w0 b@7gzrser at i on of each of said at Seas! one rBeUN007/060184
nunber 14. The apparatus according to G aim 13,
wherein, f said counter value of said counter reaches
a second predet erm ned vai ue, 2lsaj d processor further
deactivates said device for a nunber of access siots
equai to said second predeterm ned vai ue 15. The
apparatus according to Caim9, wherein said tiner
nmodui e further disables said tiner interrupt prior to

tBanswhe semmurafuss atcoragress Qiohet | 1@heldie apparaties: number
according to Claim9, wherein each ‘of said at |east

?@ﬁe&%ﬂeﬁ%@? i8R @é&ﬁb@dusﬁ@fstcﬁ aPESLL i MBe VA Gk OWBhts said

han one apparatus to performa persistence
hETuist %}% ?ﬁ%%g%?%b? o Brair &Rt THs Sl gt one
successi v i east one random nunber until a val ue

GICOR: gY] ‘SI east one random nunber is |ower than a

first predeterm ned vai ue; nmeans for deactivating sasd

dev ce for a predeterm ned nunber of access siots

equai to a count of successive generations of said

&) ea¥he anparaind axocowithg riovibisire shivtheralryef ehidsaduhtat value of
i east one random nunber is higher than or equal 1o

satidcdirited resqat er aed yeddermaiRddnRans, &erl processor further
activating a timer interrupt to run subsequent to said
deactivates said device for a number of access slots equal 10 said second

predetermined value,

15, The apparatus according to Claim 9, wherein said timer module further

disables said timer interrupt prior (0 ransmission of said access probe.

16, The apparatus according to Claim 9, wherein sach of said at least one

generated random number has a positive value owsr than one,

17, An apparatus o perform a persistence lest {0 enable a device 10 access
a communication network, said apparatus comprising:
means for generating successively at least one random number untt a
value of said at least one random number is lower than a first
predetermined value,
means for deactivating sad device for a pradstermined number of

access siots equal 1o a count of successive generations of said at



predet erm ned nunber of access slots in preparation
for transm ssion of an access probe to said

W@ o0omagise@t i on network to enabl e sai d access tPCEHEHBIH07/060184

network. 18 . The apparatus according to Caim17

wherein said device is a nobi|e station and said

network is a wireless communicati on network. 19. The
apparatus according to Caim17 wherein said

predet ermi ned nunber of access slots is equal to a

count er valeset efiearspoiont euoprowidied sbol gelurt osadid at least one
successi ve generations. 20. The apparatus according to
Aaim 17, fandohenusoapid Bigher means: bQuaigensi@tiri grédetermined
random access nunber for transm ssion of said access

probe to saidaCoR@uni cation network. 2 1. The

apparatus according to Caim19. further conprising:

nmeans r.dplitializi aj; 0 [t er u »
for oA n Ry F e oMRlin ForfraieBhiFmg to oo
sai d counter one subsequent .to the geperation of

each of saPPHEHCIUREY SHEGANFEMATGRBRr S8BS YhePreparation for
apparatus according to Claim2 1 further conprising,

i f said coligpsnissiinue a1 agers¢ wolmte padkemnasnicaties aiwdivork to
predeterm ned val ue, neans for deactivating said

devi ce f or enairierdsét acdesadeessd setgkequai to said

second predeterm ned val ue. 23. The apparatus

according to Caim17 . further conprising neans for

di sabling said tinmer interrupt prior to transm ssion

9k Sairfl, aLLeSS RN AR8rding to Claim 17, wherein said device is a mobile

station and said network iz a wireless communication nebwork,

19,  The apparatus according fo Clam 17, wherein said predetermined
number of accass slots is equal {0 g counter value of a counter provided o

count sald successive generations.

20, The apparatus sccording to Clam 17, further comprising means far
generating & random access number for fransmission of said access probe o

said communication netwark.

21, The apparatus according to Claim 19, further comprising:
means for initializing said counter to a8 zero value for counting access
slots; and

means for incrementing said counter by one subseguent o the

generation of each of said at least one random number.



24. The apparatus according to Caim 17, wherein each
of said at |east one generated random nunber has a

W@omit2ise0 val ue | ower than one 25. A conputer PEHUSIINE060184

medi um cont ai ni ng execut abl e nstructions whi ch, when
executed in a processing system cause said processing
systemto performa nethod to*performa persistence
test to enabie a device to access a communi cation
networ k, said nethod conprising: generating
successively at | east one random nunber until a val ue
of said at |east one random nunber is Sower than a

ERr st The egetesiUl nedonbhy e Ql@acRi valieg c@ﬁi;ﬁésd&j«iéit@éd counter
for a predeterm ned nunber of access slots equal to a

GRUBRL nOfsBUCLRIREY G BRRAS &l I5RRENGT p;%ﬁé@éar?ﬁrlwés:? aglu@N&sans for

random nunber while said value of 'said east one

PRIRPLPH G i Mok AetPPetr 3435 B el bl second

to run sub eguent to said predetermned nunber of

g i-gﬂ?gp%(?g {8 preparation for transmssion of an

access probe to said conmunication network to enable

sai d access to said network. 28. The conmputer readable

medi um according to Caim25, wherein said device s a

BBbi | Ehst apparatandcsaidthonet WOltkmi $7 a fwithe essiprising means for
comuni cation network. 27. The conputer readable

aedbuin ageateneitdragfopbM@banRRRRIMosRlid access probe.

24, The spparatus according to Claim 17, wherein each of said at jeast one

generated random number has a positive value lower than ons.

25, A computsr readable medium containing executable instruchions, which,
when executed I a processing system, cause sad processing system
parform a method to perform a persistence test {o enable a device to access a
communtication netwark, said method compnising:
generating successively at least one random number until a value of said
at least one random number s lower than a first predetermined
value;
deactivating said device for a predetermined number of access siots
aqual to a count of successive generations of said at least one
random number while said value of said at least one random
number 8 higher than or sgual 10 said first predetermined valus,

and



predet erm ned nunber of access slots is equal to a
counter value of a counter provided to count said

WG aWcas®s)ve generations 28. The conputer readabdCBUS2007/060184

medi um according to C aim25, wherein said nethod

further conprises generating a random access nunber

for transmission of said access probe to said

comuni cation network. 29. The conputer readable

medi um according to Caim 27, wherein said nethod

f ur t hectivbingr asEssr iinfetivgR i 21 ng sabdegewdt Br sbal aredetormined
val ue for counting access slots; and increnenting said
counter bynomgesubfsage@st sl tinepagyesadn aor ofarsandsioh of an
said at | east one random nunber 30. The conputer

readabl e nggidyn ?@S&g angaho cShRh R &gﬁoﬂ‘hﬁt@bﬁ( Sté' Snable said

nmet hod further conpri ses, sal d counter val ue of

sai d count %é%%ﬁ%%i%ﬁ%@%cfgnd predet er mi ned val ue

deacti vat i r a nunber of access siots

equal to said second predeterm ned vaiue 3 1. The

conmput er readabl e medi um according to C aim 25,

wherei n said nethod further conprises disabiing said _
Efer Thateympper pepdablponedans mesrdnaor S géc@é’@‘eiﬂ saud
probe 32. The conputer readabl e nmedi umaccording to

Ghate 353 whodilei sistianhand sai dhattvokieadst a ongegenecansdinication
random nunber has a positive val ue i ower than one.

network.

27, The computer readable medium according fo Claim 25, wherein said
predetarmined number of access slots s squal 1o a counter value of a counter

pravided to count said successive generations.

28, The compuler readable medium according to Claim 25, wherein said
method further comprises generaling s random access number for transmission

of said access probe o said communication network.

28, The computer readable medium according to Claim 27, wherein said
method further comprises:
initializing said counter 1o a zero value for counting access siots; and
incrementing said counter by one subsequent to the generation of each

of said at least one random numbser,
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30,  The computer readable medium according o Claim 28, wherein said
method further comprises, i said counter value of said counter resches &
second predetermined value, deactivating said device for a number of access

slats equal o said second pradstermined value,

31, The compuler readable medium according o Claim 25, wherain said
mathod further comprises disabling said timer interrupt prior to transmission of

said access probe.

32, The computer readable medium according to Claim 25, wherein each of
said at isast one generated random number has a positive value lower than

one.



