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WD 2004/ 066564 PCT/ CA2003/ 000092 METHODS AND

APPARATUS FOR RE- ESTABLI SHI NG COMMUNI CATI ON FOR A
wOBREIESS: COMMUNI CATI ON DEVI CE AFTER A COVMUNI BEATTICAR03/000092

LOSS IN A WRELESS COVMUNI CATI ON NETWORK 5 BACKGROUND

e
met hods L&W$ HH&MF@&E%WMMEJ IEATIQN SRTHORK

comrmuni cation for a wreless communi cati on devi ce

after a communi cation Ioss in a wrel ess

conmmuni cati on net wor k. BB&d DN of the Related Art

W rel ess comuni cati on deV|ces when operating within
Figlaof tieoV@hageear eas 15 of a Wi reless conmmuni cat i on

network such as a wirel ess packet-sw tched network,

may TR fedft gﬁéﬁ’clahgn $ Qﬁi—:s Helraﬁ§ &b Vit Eiufbfiiclbh B wireless

sporadlc I nt uses conventi onal notlons

tched.data t
ot ﬂ%i%%pﬁsgaﬁs% baRRREY & RishpR iR pRgHas for re-
transm ssi ons-usi ng a back- off algorithm wll result

esaglighipg e commyrieation; Vier ude virelpsidi @upBYRGriQs devigpopfter a
reliability, 20 especially for communication in a
codirmemitatbon foswim  Waelest cvnnkuhivatibrenetmrogk.ess devi ce.
Many known wirel ess networks exploit the notion of a
wirel ess.device querying data froma server, as
typically enployed in nost Internet transactions.

Dektistibn6t thdeSatd Ph£xaMPl €, requests for web pages and
—jﬂﬂian#;fjﬂ£§%7nyTﬁL e-mail server for new e- naH

hi
ap p ?/g]é@ﬁss {1@%1} é%x{q“sisr XIAI i gg\é%lltplgo nﬁpg ;?)ﬂg coverage areas

W rel ess device sendlng to the network foll owed by
of a wireless commun1cat1on network such as a wireless packet-switched network,

may only be able to send and receive traffic during sporadic intervals. This causes
conventional notions of packet-switched data transactions to break down. c
Conventional approaches, such as simply retrying transmissions using a back-off
algorithm, will result in either an intensive use of radio resources or poor reliability,
especially for communication in a direction from the network to the wireless device.
Many known wireless networks exploit the notion of a wireless .device
querying data from a server, as typically employea in most Internet transactions.
This includes, for example, requests for web pages and periodic polling of an e-mail
server for new e-mail by an e-mail program. In this conventional “pull” approach,
the typical traffic pattern is the wireless device sending to the network followed by

the network sending a response to the wireless device. When the network is sending
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the network sending a response to the wi rel ess device.
When the network is sendi ng WO 2004/ 066564

wWEOIAABEH3/ 000092 to the wirel ess device, itPCEHCA2003/000092
al ways doing so a short tinme after the quality of the
link. has been established. If the transaction fail .

to e VRS RV EG LRV HolMie Pen SSt LirgAtes ths dwlly of e link
wait for coverage to inprove and subsequently retry

hag heen astaplisheghwndf e trangaction dailss due to lpoopi qowbrege, the wireless
device to retry the transaction after any such 5

devinerrnisentriagnwit 6 @wsragAno ahpesveainel abgvaLEneRtredH the query.
schene uses a "push" nethodol ogy. "Push" refers to

HEREVerDRIhuRUS RACE Qvitdl&ss M ile@B SeB§ YhE Brahbfoh Rter any such
network. The conventional Internet”notion of peri oé. C

LDk ata (such as e-mail nessages) is
Cogﬁ}de&%é%%mgge%' is thought to be too radio resource
a 10 wireless device application. As

i nt g}ﬁi ve for l Jo an B
al t é¥halierpate CRIERMUNKEHPR Scheme uiseha & puighn geethedology.  “Push
traffic be initiated fromthe netwrk side. Many
refexe ket datai beingdpwshed| & sheevireless demime efrpmovhes irehgoflor The
network-initiated traffic. In one known push approach,
cohtentiveiaivintersidil hotidrt @ffpierfodic @oallaet fa WeweHe S (sudk VdsC B-mail
several times either by sending a packet directly or
i . i oy s i 1.T i r .
R I Bl R 2 A ORACS, b W R PR SRl Rive for o
J er of devices have pending traffic, the _network:s
W e, “EiEER A L LRl ve bR . el Bl atiopshange of
'_tgout_ .exchangi ng any useful traffic. To |limt '
traf{i& PF FRtintadifep e Belioek Sider YR Prelebswirhacwireless networks
wirel ess devices, a typical network will only attenpt
haye peoisians foa netwalkesBiatkeliraffica | i mited nunber of tines
and subsequently stop trying 20 until the device nakes

i t s&l bnk RAVANiPushhBPRGIWDHe dRbil williEembh e Wrtdi @SWireless
devices may indicate to the network that they have

QR0 S Skl L AR i i
deiv}ce.ma}‘hig ea?)%rct)e?cht yv%rks well for a small number of retries, but if a large
number of devices have pending traffic, the network’s ability to contact devices may
be quickly exhausted without exchanging any useful traffic. To limit wasting radio
resources attempting to contact wireless devices, a %ieal network will only attempt
to contact a wireless device a limited number of times and subsequently stop trying
until the device makes itself known to the network again. Thus, the wireless devices
may indicate to the network that they have regained coverage after a period being

out of coverage. Such an indication informs the network that it may send to the

wireless device again, even if the network has previously stopped trying to contact

2
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Wi rel ess device again, even if the network has
previously stopped trying to contact 2 WD 2004/ 066564

WEOAGAEH3/ 000092 the wirel ess device. A f unPEIYEALE@B/000092

problemw th this approach is that the wireless

devi ge . not, know whether its rage is in fact

thE i <P Gy BataR) Bl ek ABBrasthiif e he wireless
recei ve conmmuni cation signals transnmtted by the

deyjiqeaay ot faowewhethenity spyernge i5 gfagbadegiate whhout testing the
networ k receives conmuni cation signals 5 fromthe

netivoed’ e sbilityletoi teeivancaminynicetiomBignabe trdatmittddeg By wireless
actual ly sendi ng packets to the network. This uses

devi@di OHbRROLY, A8tirBNHowSwhll Ufe RREWARNRCMOEY cOhhRhicaldPsignals
net wor ks, such as General Packet Radio Service (GPRS)

: 0 .\ ‘ eyi.ce t .
bR RN e e i SRS B e ety soning packets
fact avajl able on the network. Again, however, this
to gheretiiati o Pla Seeiesid Iapnires arist i Begias denpaeroriied at
relatively long intervals, typically on the order of
an Bome, netwyorke shils gperGapdiad Packeb nRadip ofierwidel (GBRS) based
the network and wirel ess device's view of coverage in
nesworks, fdiee  etiselesk 'devick @vvpefiodioaBr iglecatdso B@ Ne@fY¥rk that it is in
different fromthe wreless device' s view between
falthBaRaPE" drP e nbihARg N Agéiaﬁﬁo\tv@vérh €hiB Q1580 ][rl.%dio':féééﬁlﬁéés and is

| ssues arise in connectfon’wth the use of one or nor
application .1 er.ver e.g. a -mai.] server) . whi.ch
Bk §BH0BRed 2 ARG S ote iRl Bty &Y B pleld A hour.
evices. For one, an application server will lose its
Webe Hus Preadigitransmissign wilkget the yeteorkfansk wireless device’s view of
comuni cation | oss between the wirel ess device and the
coverage és synetthe metwerkds vieut obtoverager gy el vergtdiffajent ffom the
the data connection is not autonmatically

wirgle@Sdetitelsshed beRteern! thesei i RURSISardeMbsiéhs 8GR AStwork.
adequate signal 20 coverage, the wirel ess device nmay

t RCH at 1 nugd ' the ..
D onF BN Ak ol @O B WA RELK 6P0Rd of e dpfication

configured to autonmatically re- :
servers (gg. &1t e-mail server} which )farove1de voice and/or data services to the

wireless devices. For one, an application server will lose its connection with a
wireless device after a communication loss between the wireless device and the
wireless network (e.g. out of coverage situation). If the data connection is not
automatically re-established once the wireless device regains adequate signal
coverage, the wireless device may not adequately receive continued service(s) from
the application server. If the application server is configured to automatically re-

establish the connection with the wireless device once broken, however, it may
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establish the connection with the wirel ess device once
broken, however, it may 3 WD 2004/ 066564

wWEOIAAABEH3/ 000092 undesirably flood the net we€RCALG0B/000092
connection requests to the wireless device while it

ai | abl Accordingly, there
“I}dzeéﬁﬁli’lyrfﬁ’ Adba netyor ?ﬁ%ﬁb%&“ o fpests do Q}?p‘ﬁFﬁlFE%de‘fl?frWhﬂe
re-establishing conmunication for a wirel ess
it setifuiazailakdey devi ce after a 5 conmunication loss in
a wirel ess comruni cati on network. SUMVARY Sever al
met hwerdanglyaﬂ&m a5t a1 seshitings wecelsfoa binpsdiedgmethods and apparatus
communi cation for a wreless communi cati on devi ce

foﬁf&%rstaﬁhélﬁﬁg QImBARIHE 3 ANwhRie %njﬁﬂ&m@éﬁ&{ e29icd Catter a

device and a wirel ess conmmuni cati on network are

coF bR AT O P GG FRORBP, (" v oL oS

associ ated with conmunication |osses in the wreless
network over a control channel. After regaining
coverage, a wreless device nonitors the control
channel to decode and coPgMMA&Ych broadcasted
identifier with an identifier of. the 15 wreless

deviSegeraBas@tods aﬁdn@ﬁia@@tfweﬁ -@tdbligRifgasdBhunication for a
identifier and the tifier of the wirel ess device,

wirBBsI dnehESR-aHEY UERict 'éﬁ@lsénl(f(é o? CSﬁﬂﬁrﬁka’cﬁS&;&Qf en #H Gheless
informs the wrel ess network of t presence o
ss devi ce. the w.rele s devi ce
der‘{ or r?anﬁl Gt ]fef‘ ‘foﬁrgn%ﬁjil?l} ]&%g"rﬂr{g?fq% Cj HRFcont r ol
nessage tQ the wirel ess network. Thus, the w reless

net dbtRe dllHstratkE tachaawetibe W ielessoretpPriyheadssts hdentifiers of
wirel ess device is out of coverage and control the re-

. wigelesshd dvideseptocimtest widh, conmnguiciticn loaseadn thdwirelbeeaetairk over

overburden the wireless link wth unnecessary
a ¢ordidl ichannel. After regaining coverage, a wireless device monitors the control

channel to decode and compare each broadcasted identifier with an identifier of the
wireless device. Based on a match between a broadcasted identifier and the
identifier of the wireless device, the wireless device transmits a control message
which informs the wireless network of the presence of the wireless device.
Otherwise, the wireless device normally refrains from transmitting any control
message to the wireless network. Thus, the wireless network can make a
determination of whether the wireless device is out of coverage and control the re-
establishment process, in such a manner that does not overburden the wireless link

with unnecessary traffic.



4 WO 2004/ 066564 PCT/ CA2003/ 000092 In anot her
illustrative technique, a comunication |oss between

WO b@4mb65ed ess devi ce and the wi rel ess networ k PCT/UAZ003/000092
sonmetine after a connection between an application

servyer d the w.reless.device is established. Once |
comianBiEr IR E SRR SR pEEE o ters i wireless
device and the wireless network, a stored 5
deydeeoriich the Wirsless qelvprk ety spmetime fter| & aenneatier betyeen an
and the wireless device is used to assist in
apglicatiort Secedr] andr the egtaédisidelicads estabdishett Oace brehmeaivatibe is re-
wi rel ess device and the application server. For
esEbHBINE betGeraRRE | Wikiedd) Q16 EndBheb QyiAB MREERK] % stored
contacted using its stored identifier to re-establish
3 iy QN i ' ' -e lished .
S oA R eSO RN ARh e Snd BERLERN S0 g wsed 0
10, In yet agnother illustrative technique, a plurality
asgpt %&%@@Pﬁﬁ?ﬁf%‘@qﬁﬁ@iﬁg}% Grieragctionaretysen i waelges dece and
the wireless device are received at a network server
the fapplicagioncesiverni Bent xomplesthe moplication barvei malydss automatically
device and the wirel ess network. However, a nunber or
coatactideushig ithetoeahidentifi@ntoregstablish £ t@mettion af@l dog@higRation
server is |limted by the network server during the

is 6QEMABYsRAY bORvdeAthe wildfsHHERES R thedbBeld® Rtwork.
connection requests may be |limted by using, ?or

exa lim.ti or a traffic policin ‘
0y ec%ﬁ&%fuae&tgg{/glrw Jga@le%eugegl)}{qugrﬁ.rg{“r i nCOPB?Ct{OE‘erequeSts from
wire] ess device i s re-established wthout
ANRRANGRILFFNET e W relpessdevice:afe recerted) 2 gtWerkesever after a
i nk using such nethods and apparatus descri bed
copeneinatiaft Hess dspeesns thedwirelasurdesicai hhd bdwomeirdess network.
apparent to those ordinarily skilled in the art upon
Howsveeya atimbel bowiriig cleRe torletiiéh redfuestd #€onh e application server

enbodi nents in conjunction with the acconpanying
is fitn@dd %?-thé network server during the communication loss. The number or rate
15 of connection requests may be limited by using, for example, a rate limiting or a
traffic policing technique.
Advantageously, communication for the wireless device is re-established
without overburdening the wireless network and/ or wireless link ﬁsing such
methods and apparatus described herein. Other aspects and features will become

20  apparent to those ordinarily skilled in the art upon review of following description

of specific embodiments in conjunction with the accompanying figures.
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WD 2004/ 066564 PCT/ CA2003/ 000092 BRI EF DESCRI PTI ON OF

THE DRAW NGS Enbodi nents of present invention will now
wheondmesssd bed by way of exanple w th referenckCT/0A2003/000092

attached figures, wherein: FIG 1 is a block diagram

of a communi catj Wi ch 5 wirel ess

comruni cat | oMM@@éTF%ﬁ%WN%SW rel ess

communi cation network; FIG 2 is an illustration of

t he Bibpedimentscmrerent invieston atillovory badesegibedhdy way of example

wi rel ess communi.cation device operating therein for
withmeferencatd attpctied fighessywheareirone or nore application

servers through a public or private comuni cation

net WGkl ik0a Pldak didgPart HR ldoehBhicBHSHSY4ER Yhidh includes a

system for comunicating with the: wreless

Qfrpun} ' Vi Ge; 4 is.a.npr.e det.ail ed .

Wgrx arrplgg 0 drg&\}\ﬁ%rﬁe éégcse gdor%’r%nrﬁnca Fhine 8.4 ddrdle cpuamupication

the wirel ess communication network; FIG 5 is a
n§tYeHEhart for describing a method of re-establishing

15 communi cation for a wireless comuni cati on device

af t d1Ga2 dd amilngmatioonof Geswirpless cavimeingmsion network having the

communi cation network; FIGs. 6 and 7 are related
wirklevecbantnsinfcationl elecice bipﬂ@t'ﬂl?&hbﬁﬁn Rt ddaem@hickEng data between

establ i shing communi cation for a wrel ess
orfeQUHHHbYe @@blidt ' : i i .

f 1 owchar g ?%roglgség‘f:‘e?si tbhigggﬁéa ﬁgtgﬁ‘g%lg%l?‘;a?ee?&%@%agﬁpﬁ Stwork’

20 nication for_a wreless comuni cati on device .

Wi t%‘f% 18raa i écu%%rpfﬁr'é%\?{’lfeo ﬁ? S @ﬁ?eéoflsf?’r gojppunicating: with the

2004/ 066564, PCT/ 2’003/ 000092
wireless communication device;

FIG. 4 is a more detailed example of a wireless communica’;ion device for use
in the wireless communication network;

FIG. 5 is a flowchart for describing a method of re-establishing
communication for a wireless communication device after a communication loss in a
wireless communication network;

FIGs. 6 and 7 are related flowcharts for describing another method of re-
establishing communication for a wireless communication device;

FIGs. 8 and 9 are related flowcharts for describing a method of re-establishing
communication for a wireless communication device with one or more application

servers;
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FIG 10 is a flowhart for describing anot her nethod
of re-establishing communi cation for a wrel ess
W@ ormeiseat i on device with one or nore appl i cap€DaA2003/000092
servers; and FI G 11 is an illustration of a network
ser N rk ,for..the nmethod escri bed
inr e{;a;i rof§ ?oﬂw i ot fescRibien 2pedieR B¢ rqggtablishing
PREFERRED ENMBODI MENTS In the present apﬁllcatlon
copppgnication &gywikeless GeMPrIEEEION; daviceanith | amgelrsmorfe application
detail of different network and device configurations
semrrglanday be utilized in 10 connection with severa
di fferent nethods and apparatus described in relation

t o FEG Gl is an HWlustMpibR o 8 mehveodkaelvder 1EbLin élné’@vo"i‘k ?(Lrocﬁg method
di agram of a communi cati on system 100 which 1 ncludes

dBcbdEh G R HER I HH: Gat | on device 102 whi ch comuni cat es
In a MAreress conmuni cati on network 104. Wrel ess
communi cation device 102 15 preferably includes a
di splay 112, a keyboard 114, and perhaps one or nore
auxi | i ar user interfaces (U) 116, each of which are
coup! RETAHED PESCRAPTION OFTHESREFERRED ENMBODIMENTS
coupled to a radi o nodem 108 and an antenna 110. In
mos fin tinelpresectoapplith i, IFd@s.dey k@ ,vagions i' eétivied GintiFevels of

enbodied as a central processing unit mhlch
detdNof REERLE REHPYK £ Sﬁ(ffc@’ad'o%ﬁgﬁreﬁloﬂg be utlhzed in
conmponent (not shown). Controll 106 w nor

I ratlon of | ess devi
Co\g\ﬁg&%glswg%gna?ra%)%gfg S5 mytheds raar&dleﬁ?% Argis 6s 5&1]%6‘612{79 fejation to
nication functions are typically performed in

Iq&é&?ﬁLnDden1108. Controller 106 interfaces with
device display 112 to display received information,
st oMate pariI200 4710686564 bREK/ GARRO8 6000/ unication system 100

which includes a wireless corﬁmuru'cation device 102 which communicates in a
wireless communication network 104. Wireless communication device 102
preferably includes a display 112, a keyboard 114, and perhaps one or more auxiliary
user interfaces (UI) 116, each of which are coupled to a pontroller 106. Controller 106
is coupled to a radio modem 108 and an antenna 110.

In most modern communication devices, controller 106 is embodied as a
central processing unit (CPU) which runs operating system software in a memory
component (not shown). Controller 106 will normally control overall operation of
wireless device 102, whereas signal processing operations associated with
communication functions are typically performed in radio modem 108. Controller

106 interfaces with device display 112 to display received information, stored

7
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i nformati on, user inputs, and the |ike. Keyboard 114,

whi ch may be a tel ephone type keypad or ful
wa@bphaeasoeri c keyboard, is normally provided fBCT/CA2003/000092

entering data for storage in wreless device 102,

nformation.for tr .Ssion.to network 104,  a

iR Eoh R 28 TBf RS BOXbERSh i@ i ay b freifetone type
to be executed on wireless 5 device 102, and possibly

keyppd or gull gilphasyuangriokesboprsp ia Bormmliyepeayideteforcantardgy data for
sends conmmuni cation signals to and receives '

stemgeini watlesy devipeal @2, finfopmagomdok tlAdmissiin 3o Wet®bes304, a
link via antenna 110. Radi o nodem 108 perforns

telepRbhé AOMbEE B bRice OteldpASRe P41l RBABNAABHAL d&luted on wireless
including for” exanpl e nodul ati on/ denodul ation and:

inb| ' ' ngd. . :
ARl R eGP R A Rt oot at e ¢ hat
mod 08 .perform certain functions in addition
to W’Sé@sspﬁ‘%/"é&ne{p%byseﬁ%eC%‘i“&“t%‘?‘f‘hi’?o.ﬂ%al% fa @yl receives
apparent to those skilled in art that radi o nodem 108
coppppnigetiond signals frenpaetyarkl B4 oviirr & |veiselesselimbriia antenna 110.
networks in which wireless device 102 is intended to
Ranjie haddem 108 pérf@inesfmdgotiscmil@Pto thobé afisdbe tst2lonvi20Ninkluding
radi o nodem 108 is typically 15 keyed or turned on

£oP N UnMIE Nimiobiulatiof ?AEhBGuihAoR ST }gosg%ﬂ %rﬁctogr HelGifing and

turned off to conserve resources. ttent

[ f.transm tter has a.dr t]cC ffe on
erBRPhy Bafhuet onfior 4Rt ePBReTHET Bok Goodin B Fepertorm
to w.reless device 102 is normally provided by a _
certaiy fustigpndt addiiieeto ginsh pesfosmed iya paseasipiomd20.erly will be
devi ce design and operation nust mnimze power -
apperedip thasa skilledrident that eadiemode2d 10&BmiB b ddapeedoto particular
ti me between power source charging operations. As

wiglpg el ofd At Werlalnvehich Werele8s Hevive 102 i€ Sifiefl®ad ©Rpetate.
used herein in reference to a wireless nobile

CoMBILEBL )6 o Ve PRt E oy Sifaok s iy
ke(}jrgg io1g ?ur%gg onna }(f: gv Sélnsﬁ isosfengir%i tgq{e%vo&, and is otherwise turned off
to conserve resources. Such intermittent operation of transmitter has a ciramatic
effect on power consumption of wireless device 102. Since power to wireless device
102 is normally ﬁrovided by a limited power source, such as a rechargeable battery,
device design and operation must minimize power consumption in order to extend
battery life or time between power source charging operations.

As apparent from the above, the term “wireless device” is used herein in

reference to a wireless mobile communication device. In the embodiment of FIG. 1,

wireless device 102 is a mobile station. Wireless device 102 may consist of a single

8
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WD 2004/ 066564 PCT/ CA2003/ 000092 wunit, such as a data

comruni cation device, a cellular tel ephone, a
worzdoiopdse4 f uncti on  contuni cati on devi ce w t h PEt/aA2008/000092

voi ce conmuni cation capabilities, a personal digital

[ nt DA) enabl ed f.or. wireless co ni cati.on r.

S 35Eh A b ot Foba R a2 4 RS B & BB finction

Al ternatively, wireless device 102 nay be a 5
COmPENisroraavice With data gwgr Yairhgo pnicgpatilities, a personal

separate conmponents, including but in no way limted
digifala assistput €PDev) endided dievi varebsss nehiednication, wor e essmputer
“nmodem In particular, for exanple, in the wireless

mﬁ*gbﬁe@n@ o8 knfiRdrasueh. FhGerdativeBISM:A08 dANE 203 SARR be a

may be inplenented as a radio’nodemunit that ma

-] ' ri I 0 r..ln thi.s
QR LSRR ot DR Bl ol (R AR BT Feasy Byl Mifg buc
. 112, keyhoard 114, one or_nore . auxiliary Us 116, and
g eb el e g Conimth wpter Trkh"écec?ﬂ%'ﬁ‘fté%{ tQa gprglessimpdem. In

al so contenpl ated that a conputer or other equipnent
pardeulan fomeianplapathe witelggs device dlodkndiagianaof BHG.riaymddem 108
adapted to connect to and effectively assune contro
anoff antenhizol Tooseynbe Ghperteraad @ aaadibOmolerd urt 1@k endybd inserted
devi ce such as one of those described above. Although

in@4 Yot & AWPRop oMpliedre 38 tHR\LEE OBk ;S_(g}ﬁjgﬁte:lc YdtiPinclude
1, it In art to

will Dbe apparent to those skille
Y]] hi Ication pertains that ny. devi ces
dl%{ﬁ]%}g uhlc}lbh éf gﬁﬁa&grgﬁt 9 f?p‘grs oyt adlé‘\}]ilirgs{,}fgné}/g baéncgc,cf)flvguer 106
r rable within i rel ess conmuni cation network at
ef@?ﬁﬂ?‘?‘f Pﬁgﬁe ORI &813 L inpsq coptprapided thay acempptenes other
have a nore particular inplenmentation as descri bed
equipraenti potr pommallyncapable pEvdsadesd evdnmpudatiaf nfdyGbe Adapted to

Wrel ess device 102 comruni cates in and through

conhée ke and effertivrlcadstifie coneohof fadl®odeth 103earRBQdhREETI0 of a
of FIG 1, wireless network 104 is a.d obal Systens

S PN, G ke O\ SRRy e
withiald Wrick 2V\1ns SHoRh iR $18° i,zaitc %vdﬂl %gta%?)glaentc ?(‘)A%*rlos:el 1s¥dlleg in art to
which this application pertains that many devices, mcludmg different types of
devices, may be active or operable within a wireless communication network at any
time. In addition, such a wireless device 102 may have a more particular
implementation as described later in relation to wireless device 402 of FIG. 4.
Wireless device 102 communicates in and through wireless communication
network 104. In the embodiment of FIG. 1, wireless network 104 is a Global Systems
for Mobile (GSM) and General Packet Radio Service (GPRS) network. Wireless

network 104 includes a base station 120 with an associated antenna tower 118, a

9
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9 WO 2004/ 066564 PCT/ CA2003/ 000092 Mbbile Swi tching
Center (MSC) 122, a Hone Location Register (HLR) 132,

w@2@e0wisng Ceneral Packet Radi o Service (GPRICBUppmBN00092
Node (SGSN) 126, and a Gatemay GPRS Support Node

: 1.28. 1t at 0 and

MBSk iR R b s A B e u Regb B ERL S, £ Borving
Tel ephone Network (PSTN) 124, SGSN 5 126 is coupled to

Gepgsal Badket BadippBerying (FREBSMPROE, Nogie ¢3GSN) /126, tandna Gateway

coupled to a public or private data network 130 (such
GEBS thpp o Nodee{GGSNL R81 ISCs122 dsi phrgsled o bAGGHARh 10GN to a
126, and GGSN 128. Base station 120, including its
laAgBRChaivedk, Gaak hoh IPeblid B@n@ﬁé@'ﬂaapmvmetw&k (POFQyise SSGSN
wirel ess networ k coverage for a part| cul ar coverage

12%r1§ %"%g?% lb\ése gtgtl&t? fl% ﬁ&i £ Q}@%\I 6128 C\giuch ig u% gurganca)upled to a

stat] transmts conmmunication st gnal
ei ves communi cat i l's fr mV\nreIess devi ce
PUERIPRIES GBI oo RrieBFEAD 2ok IMred BRIaR S04 ervpled to
120 nor mal Iz{operf orms such functions as nodul ation and

MpeddZHGPNe At anA§&GINAZS: encryption of signals to be

transmtted to the wireless device in accordance with

par Basabtation UL0ainkcludine tie taesatiated] compsilatincidbntennal bower 118,
prot ocol s and paraneters, under control of its

pro@idlel OllrBless BRsSot @B‘Jx‘& oL 20 S ?‘af’c ul ne%’;e'g%r ?Jaets.ommonly

and possi bly decodes an decrypts y, any

[ |,o ~» Shkgnal ved fr m w rel ess devi
eGSO R RSP SRR URD (BBl RofbaRaton fpnaf o and
araneters my vary ? }fﬁ en different networks. For
reeRSTpf My RiCaHeR wifRls ey wiislesy devires mathintits cell via antenna
rmdul ation schene and operate at different frequencies
towienA18. 2Basgst $tetiom d2OwoksallyT perfoime beds furictikns howodubation and
comuni cation system 100 of FIG 1 represents one or

po3Eibl ehdotigtee aﬁdmam*pmoﬁ vPkigahlsytodhd tahanftteiad the wireless
frequency (RF) channels

device in accordance with particular, usually predetermined, communication
protocols and parameters, under control of its controller. Base station 120 similarly
demodulates and possibly decodes and decrypts, if necessary, any communication
signals received from wireless device 102 within its cell. Communication protacols
and parameters may vary between different networks. For example, one network
may employ a different modulation scheme and operate at different frequencies than
other networks.

The wireless link shown in communication system 100 of FIG. 1 represents

one or more different channels, typically different radio frequency (RF) channels,

and associated protocols used between wireless network 104 and wireless device
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and associ ated protocols used between w rel ess network
104 and wireless device 10 WO 2004/ 066564

wWEIAaAeH3/ 000092 102. A radi o frequency (RACTARNNSH000092
is alimted resource that nust be conserved,

[ cal.ly. due to limts i.n overal| bandw dth and a
10pY P o taiEnsy” et Bpelds Adibled rerauict dbagaiet bé conserved,
Al t hough a network is normally adapted to be
typisally due fie ligpitsin ovemadlhandveadth snce ietiteddasterivpewer abwireless
traffic is exchanged, a wireless device is 5 typically
deyirey 16y edllthnegh iat nbiagorkr &f hommilly seapted Canbentérafidiously or
“pul I " approaches involving a query froma device to
inferMEtMIFK kORIOT eABRAERIEY| trhffik OB MBIChARdE a S¥%ed1ARI8 ice is
is resource intensive, and in many circunstances
' ro WM s t 1 ski kl.ed in
R PR Eeyelotted £ FR il el LongbffiSR P Pl Hpgpbaches
. practice 10 _may incl.ude hundreds of cells, each L
infelF{ig® (7B dHO2F 1Bt Viem e AsRemiOsh Deisge dnganingtul information is
transcei ver, dependi ng upon desired overall expanse of
exgleangselis resovecedpiensing/ arshivemany girfwnstenessruwishitalsle dordwireless
base stations may be connected by nmultiple swtches
nedwdrk 10dut ers (not shown), controlled by nmultiple
network controllers. For all wireless device's 102

r egiThbss 8died frhar? AR AN AP TR ALY ireRES g;&lﬂg}k in %@tu%?ﬁ?actice

(such as wireless device 102 user's pro as we

. orary. dat ch as wrel ess . device's 10 )
i AGIRE R & LA RaBP saelihE ° 45BN Fod Bfgp 120 and
voice call to wreless device 102, HLR 132 is queried
tf%rﬁced%%rea?ﬁ’ﬁ%’éﬂtgngp% fesired ovsEalt paqnge of Dgterk severags. call base
102. A Visitor Location Register (VLR). of MSC 122 is
statipmpemdioblers fimd base giatiops ofayl be abnmattesr by snualtighles bwitelses and
the data of those wirel ess devices that are 20

roGiekd @ot Show), tdrrolie dyGhultipiPasiobk borityollefd)i s i1 ncl udes
parts of the permanent wireless device data that have

beemof LARGRIL: & vide @M BeikRaed Wil§ nthFofiCbp Jrgt%tr,ef;ermanent

access.

data (such as wireless device 102 user’s profile) as well as temporary data (such as
wireless device’s 102 current location) are stored in HLR 132. In case of a voice call-
to wireless device 102, HLR 132 is queried to determine the current location of
wireless device 102. A Visitor Location Register (VLR). of MSC 122 is responsible for
a group of location areas and stores the data of those wireless devices that are
currently in its area of responsibility. This includes parts of the permanent wireless
device data that have been transmitted from HLR 132 to the VLR for faster access.
However, the VLR of MSC 122 may also assign and store local data, such as

temporary identifications. Optionally, the VLR of MSC 122 can be enhanced for
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However, the VLR of MSC 122 may al so assign and store

| ocal data, such as tenporary identifications.
wOpitoesEbd y, the VLR of MSC 122 can be enhancePlCT/0A2003/200092

WD 2004/ 066564 PCT/ CA2003/ 000092 nore efficient

co-qr.di nati on, of GPS n- G2 ervices and . )
i e lation o GIRT AR Ra GBS et Sy e R toarlt (o5
whi ch can be performed nore efficiently via SGSN 126,
Paging o5 sbrwiddwirs! ealls woish cmRBe [petfarmed maye affedgntly via SGSN
Bei ng part of the GPRS network, Serving GPRS Support
128jcahel oBEENd GPRSiand rﬁn&tPR&h;cSMYeujadi&és;r chical |evel
as MSC 122 and keeps track of the i1ndividual |ocations

of Wein@l 956 ol GRS neARk; 1§<§v§4&§@1§1§2§&€£&5 NGRHEEEN) 126 is

functi ons and access control RS Support

MR A A o

such as SGSN an | P-based GPRS backbogne
of Sﬂé‘?‘aﬁﬁl&?e"%Nsééé? 69‘ RefeiFRhessuriGafunsHonn angd aftees control.
10 setting pr ocedur es based on the sane al gorithns,
Gatesyay GRS Supperti Mode (GHSEY 128i prpvidsBMntdrworking with external
conventional operation, cell selection may be

papkdtisovittbdd autvonksaud iy chhectdr @it SEIVRVisGeh AOSGSN 12%) via an
base station 120 instructing wireless device 102 to

Ibe%Eé%‘P GPRs m%bﬁélh&'&vo‘fﬁ' lsGsW i ggﬁof}ﬁgf 5ﬁ&eﬂlﬁ8atioﬂf Ald Bipher

wi rel ess network 104 when 1t reselects another ce

own _as,a routi . .15, . -
seflgdh B s St oS i ? el R i prifdinsdivin existing
first nakes its presence known to wirel ess network
G54 Iy gomeantiopal erpratinay cellselersinn may he eprigrmed patoRomously by
Thi s operation establishes a |ogical |ink between
wingless| deyicedéiog by liyRe atatioBEN iR Hictiag dvirdéasiemidedl0R g6 select a
devi ce 102 available to receive, for exanple, pages

pa¥ii@laGRN. Wikeldsé devike Q0B ir@brrhd GRREIRE nERRKARUAVhE! it reselects
Short Message Service (SM5) messages over 20 GPRS. In

an?g%%e]} & ?I%ﬂgr?%gh F RESN Gs gﬁﬁn@r@a. wirel ess device

assl| sts

In order to access GPRS services, wireless device 102 first makes its presence
known to wireless network 104 by performing what is known as a GPRS “attach”.
This operation establishes a logical link between wireless device 102 and SGSN 126
and makes wireless device 102 available to receive, for example, pages via SGSN,
notifications of incoming GPRS data, or Short Message Service (SMS) messages over
GPRS. In order to send and receive GPRS data, wireless device 102 assists in
activating the packet data address that it wants to use. This operation makes
wireless device 102 known to GGSN 128; interworking with external data networks

can thereafter commence. ' User data may be transferred transparently between
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activating the packet data address that it wants to
use. This operation makes wreless device 102 known

WO 00808N64.28; i nterworking with external data PEr/aards/000092
can thereafter comence. ' User data may be

transferr tr ar.ent bet ywee 12 2004/ 066564 }
s aSR 6h 8 SiERal el Slks vibe Gr g phel, crcapsulation
external data nnetworks using, for exanple,
ar@ﬁ@é\ﬁglm&t Paia pagkefs gn peipped Wikt GPRasRegific pratocol information
equi pped with GPRS-specific protocol information and
andr taarsferreddebtiveewednelass devies H)2cdawvi GESNO28and GGSN 128.
As' apparent fromthe above, the term"w rel ess

net wardppatdi@ e thel dH9E, the X@th “wirdl8k oBINREINEBE fhose fixed
used to facilitate the wirel ess transfer of

j inct vk ' t. limted.to RF.

ek B R Ut R WL R I B8 Q. an

. network servers, ser s conpected to the network, -

inglige® it Bendiimited T i Fransgelvers, ammidiorn hast igtion controller,
W reless network nmay be configured to interact with

neiwerk pRrueipe sergetsetonsgeied s thadetvonkortont Thosengdillell irgart will
ot her network conponents and networks 10 (e.g. the

apipné¢ctataehdt anotiresp hetw drkymap barohfiglre. to inteWut 6HitlPaRd $nvolve
of a network (or networks) are responsible for which

otR@ dyk il saindPE&ReSIrend, n{clP@chB% %er%ﬁ@&koéﬁ'moetgenegfﬁeand networks

wiréless link i's not as inportant as the r

ehavi h nect ed con ng s t oduc xcept
(e R BUneh R GRRSEEL TR EIR L wHETHES: b Fihank cor
illystration of w.rel sﬁvnetmork 104 having W rel ess
nei‘gorgiéw@ereiwsa%% fout ‘f"ﬁ{f; tstielar 3spects ot finak hahgviesr at the
bet ween one or nore application servers 202 through a
wigelpssi linkds npt asiiatporteatras teowterahbahewisor khat20nnedsst vamnjonents
130 may be or include Internet, and include a serving
proétiskpelcepbwhari dxpliaitle notddehezeipmruni cati on of
i nformati on between application servers 202 and

\;V'e; ste($§§ é% %eésﬂﬁl%%l&? ﬁilll&%gﬁfogl, 6’1{] g\rrlrtteg%,g GeBRBIY §64 h%‘ing wireless
device 102 operating therein for communicating data between one or more
application servers 202 through a public or private communication network 130.
Network 130 may be or includé Internet, and include a serving network to facilitate
the communication of information between application servers 202 and wireless
device 102. There are three application servers 202 shown in FIG. 2, namely,
application servers 204, 206, and 208; however any suitable number of application
servers may be employed in the network. Application servers 202 may provide any -

suitable voice and/or data service(s) for wireless device 102, especially “push”-based

services. More specifically, application servers 202 may provide an electronic mail
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20 application servers 204, 206, and 208; however any

sui tabl e nunber of application servers nay be
weephoyesds i n the network. Application servers PORCA203/000092

provi de any suitable voice and/or databseréice(s) for

wi r.el ess. devi-ce,102 specially " " - base .
3hifi 2t piisE appliEtion Broighot TR 708 e phors gpessaging

may provide an electronic mail 13 WO 2004/ 066564
sep(ity (AABbsyruve0onan apphedtion-sperific serviee siahedses sveather update

application protocol (WAP) service, a short nmessagi ng
sesdre/i @ ehqrBdddpe swrvicg eandra atockpplaikat qustas@e Gefvice, as a few

servi ce such as a weather update service, a horoscope
exﬁﬁﬁﬂ&ﬁe, and a stock market quotation service, as a

few exanples. 5 FIG 3 shows a particular system

str u [ ' i th W rel ess .. . .

comc & aer e GRSk B RSt it @ wireless

basi c, c nents of an _|P-based wreless data
CORURHBICRLION HEFiC% PR, @f #hows Resicgospongatyi of aniBdased

conmuni cates with a wireless packet data network 145,
wiglgssmedatal seswiosk,c apdblas of GRESmmetwvedkt i nd wWireless device 100

wirel ess voi ce network (not shown). The voi ce network
corayuiidatee watso aiirless patids dalr Raseek MJ, ahdSa&¥BE kapable of

145 simlar to, for exanple, GSM and GPRS networKks,

+ o i ) | a '
B Y, B PR Ay

is.effegti.ye an .qverl a n th M.Voi c net war k
bel o R R B g SRS ne P T B i BXARS oM and
conponents, such as base stations 320, or require
G]%‘%APFW%‘» E SHSERENEY May be aggamictelyiteparpde aptwork. The GPRS
advanced Gateway GPRS Service Node (GGSN) as a network
IPdhased) dplainetwadbis uhsquehiowhati inisrdffecti®ly an gatdayayn HHOGERYvoice
be coupled to an internal or external address
netwsH. UAS Silcl; GRS @hipctdhtsanil] Qfteer @kteRal &ish WOSM BfPgohents,

points 305. Data packets are transmtted from gateway
sudtt Qs HydY &&1(&1& @@,%lcr%qﬂ{re Eﬁéﬁfoﬁﬁf éo%&r%nl?seto be added, such as an
advanced Gateway GPRS Service Node (GGSN) as a network entry point 305.

As shown in FIG. 3, a gateway 140 may be coupled to an internal or external
address resolution component 335 and one or more network entry points 305. Data
packets are transmitted from gateway 140, which is source of information to be
transmitted to wireless device 100, through network 145 by setting up a wireless
network tunnel 325 from gateway 140 to wireless device 100. In order to create this
wireless tunnel 325, a unique network address is associated with wireless device 100.

In an IP-based wireless network, however, network addresses are typically not

permanently assigned to a particular wireless device 100 but instead are dynamically
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transmtted to wirel ess device 100, through network
145 by setting up a wireless 20 network tunnel 325

wo camogabeway 140 to wirel ess device 100. | n oPABCAR@®3/000092
create this wreless tunnel 325, a unique network

ress s associated wi.th wreless vice 100. .In an
AREEE 0  PERBERT Bk T MAiCh ISR R Perlii deded o0 o
are typically _ not permanently assigged to a_
acgyire pcrptypripddress and oy gatewal 14¢ito dateraine Hiigaddress so as to
dynam cally 14 WO 2004/ 066564 PCT/ CA2003/ 000092
establish wiiretbss hurarel 325. needed basis. It is thus preferable
for wireless device 100 to acquire a network address
and Nedwogaleawgypdi 309 iflgleREralipeudell & AAAEFRR ARl B8mluBiplex
establish wireless tunnel” 325." Network entty point 305
j I [ a ltiplex 5
o A S, s, Bty CR IR Solleps uch s the
onnections such,as the Internet. for exanple. There
Infe Bl i AR et e GIoPHLE & i Eat Ok USAe Mt gariwey points

305, since they are also intended to centralize

| 308 xsiBgentiiey yrerolap [iatshdedvia edndendize exigonatly aswilable ogireless network

Network entry points 305 often use sone form of an
semdchse dNetmeshlentdyopoinsBO50stenl ust3sonid fdrnads b tasldirdss resolution
address assi gnnent and | ookup between gateways and 10

coMigoRbRESB5ARM £61Sts ih Add kS a RIS an&%kgﬁﬁoert@ééﬂ MbR8ys and

conmponent 335 is shown as a  dynam c ho
I Uk af i [ as,.one net hod .
w8 VG, B R AEGle, balieH rER RGeSt pgm s o
i nternal conmponent of wrel ess Sata network 345 is a_ .
dynapiio Mest Sopidguragen proicah (PHCR caswgpg msihods forspmvidiag an
proprietary to the particular network, but 15 they
adgleesb desglutimnrme¢hasisn.be constructed from standard
commerci al ly avail abl e hardware. The purpose of
net Wntektiabinttefial @hipdrent 6f wiElessAldtZ et @USAR thsa AW Fouter
stations 320 normally inplenmented in a relatively

315 AN RO RER drR:BuRrE 1Y 4R  proprietary to the particular network, but

_they could alternatively be constructed from standard commercially available

hardware. The purpose of network routers 315 is to centralize thousands of base h
stations 320 normally implemented in a relatively large network into a central
location for a long-haul connection back to network entry point 305. In some
networks there may be multiple tiers of network routers 315 and cases where there
are master and slave network routers 315, but in all such cases the functions are
similar. Often network router 315 will access a name server 307, in this case shown

as a dynamic name server (DNS) 307 as used in the Internet, to look up destinations
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| ocation for a | ong-haul connection back to network

entry point 305. In sone networks there may be
woredoiopdse4 ti ers of network routers 315 and casPGT/GAZN08/000092

there 20 are master and sl ave network routers 315, but

in all such cases the functi ar imlar. Ote X
foF SP 1A PG URER 8 D5 Rioh pLaopeadl 45 lereieed reBeovide wireless
_this case shown as a dyham c name server (DNS) 307 as
linksde wirpless deyifessusbs witeless devigp 108@st i nati ons 15 WO
2004/ 066564 PCT/ CA2003/ 000092 for routing data
mes d¥geless Baswrkttatnadnsud?@s aawidkse tidred 32bave opened across
provide wireless |links to wireless devices such as -
witble§ REFARBUS 8n bOGr twanﬁkaésnee@gsa\@zr Jﬁeﬁmg,%%ﬁﬁg}:&\@ﬁddress
a wreless tunnel 325 are opened across rel ess
r 0 nece [ r
reSRERNE lived B REE RO T REOERhuNRES ST PR e as part o
ckets. In GPR uch tunnels 325 are established as
wikdfrare geferprd fo g7 gPpéfC@PFeéEf t{be-£lata pspopgnt kkpRen Vireless tunnel
data sessions). To open wreless tunnel 325, wreless
328 e Witedess odevings 100y suish uspex ispeaific éehniqpecassegatedawitth wireless
with wireless network 345. The step of opening such a
netivord 8455 Thenstep oBperminy suek i weldés' ©InasIS3250@4Y @@*%Lili;ﬁbowireless
to indicate the domain, or network entry point 305

dedidehl0phb Ghdibdte WheS 6Bk of ﬂe%[lse}f’{itfl}fgﬂé o tSSGS‘J@ﬂﬁlwliigﬁ it wishes

In this exanple, the tunnel fir es networ

r . whi uses.nane seryer 307.to deferm ne
ol Frele 3R R P RE e st R ork router
groxhgfd. Multiple wireless tunnels can be opened from
Slgnwhicly yeascRame)egTves 3PF0tor determaion wavidy nebyonkoenigy: eapint 305
di fferent gateways and services on the network. Once
matigkesdidwred amainrpeovisled o Mdltipldhevitelmss ¢linneds tdrebe extmntifrdm one
to 15 network entry point 305 and necessary resources

widglessad dvaat0gdontedR@dbngf, ok e afRelegiffeddr? DA tdvileys AN services on
Network entry point 305 then uses the address

thé\ 313%6514 O .rthphgjmaig 3mé Q%th% qgﬁll%:lg&a&%na&t&%ed to

ress for wireless device 1

network entry point 305 and necessary resources are allocated at each of the nodes
along the way. Network entry point 305 then uses the address resolution (or DHCP
335) component to allocate an IP address for wireless device 100. When an IP
address has been allocated to wireless device 100 and communicated to gateway 140,
information can then be forwarded from gateway 140 to wireless device 100.
Wireless tunnel 3251 typically has a limited life, depending on wireless
device’s 100 coverage profile and activity. Wireless network 145 will tear down
wireless tunnel 325 after a certain period of inactivity or out-of-coverage period, in

order to recapture resources held by this wireless tunnel 325 for other users. The
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address has been allocated to wirel ess device 100 and
communi cated to gateway 140, information can then be

wo orsasesed from gateway 140 to wirel ess devi cepdDOA2@B6/000092
Wrel ess tunnel 325 typically has a limted life,

pendi n .wWreless devigce,s 100 coverage profile .

iR s P o o R e Bemsioar e i o wireless
Wi rel ess tunnel 325 after a certain period of

deviret00vivhen wrirelgss tennel o Magdirpleppened. | GneegthgdP address is lost
recapture resources held by this wireless tunnel 325

arfdowirelebretunps 32D, is Tova davn, \4eXeR0:0414086&5411 ability to initiate IP data
PCT/ CA2003/ 000092 nmmin reason for this is to reclaim

pdcRéts k> wakbiliss g8 vice P ek het o BS BFa¥8&hidsiin Mbted &8 Stocol d(TCP) or
devi ce 100 when wirel ess tunnel 325 was first opened.

' ost and wreless tunnel 325
“#2E?%¢§§%%§%?g§§§§aé9§Tﬁo | oses all ability to
initiate | P data ackets to wirel ess device 100,
whethanEo0RPICHHERs R i SRoh AFUes PrefroRk (QrrCRpecfic tepe of
over User Datagram Protocol (UDP). In this
wisglgtsi exmimgRicaian mepwidd edayvincids buhét nwor kmitedrte: (1) a Code
specific type of wreless comuni cation network) may
Divistdrulitultiple Ascesso(CIDMMN)tretivbek tHat hag be@d@evdlbpéd hd operated
Mul tiple Access (CDVA) network that has been devel oped:

by UhaRREIAL €8 a WWefdial PAKRT Hadlo BefRHE r(@i’Rga%K%o&aﬂ{rguse in

Service ( S) network for use in 10 conjunction w

L R R S LN R

Conf erence of Postal and Tel econmuni cations
de e]ﬁpﬁriﬁs{;y aﬁaggﬂ&rdg(:E«pfp;r’xl’c’c%le;1 Oof( Purepgayy Lonference of Postal and
third-generation (3G networks |ike Enhanced Data
Tetegpaunynicatcsivl Administraions KOBRY); aamdl (Mifuene dhirdAgpiération (3G)
Tel ecommuni cati ons System (UMIS). GPRS is a data

ne€0oTks ke nhancdovets lrags for GSM EIBLR{onEBMAH) a8H &S Sversal Mobile
network. It is to be understood that although

TR BRSNS SRS A8 e o
top of GSM wireless network. It is to be understood that although particular IP-
based wireless networks have been described, the communication re-establishment
schemes of the present application could be utilized in any suitable type of wireless
packet data network.

Preferred Wireless Device. FIG. 4 is a block diagram of a preferred wireless
communication device 402 which may be configured to re-establish communication
according to the methods de.scribed herein. Wireless device 402 is preferably a two-

way communication device having at least voice and data communication

capabilities, including the capability to communicate with other computer systems
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schenes of the present application could be utilized

in any suitable type of wireless packet data network.
woe@hosesedl Wrel ess Device. FIG 4 is a bl ock BPCEHGA2098/000092

of a preferred wireless 20 conmmrunication device 402

i na configured to re-establish, communi cajion )

o HeTRPRE- dereRa et B e GhTRE Boradist B Wireles alegiee 402, it

device 402 is preferably a two- way conmuni cation
maEbe sferad ings adatagnersaging devisnd arway pagema cellulantelephone

capabilities, including the capability to communi cate
witht datat heessagingutarabilittses wik@leb IRROHI0GHDEANce, or a data

PCT/ CA2003/ 000092 on the Internet. Depending on the
conkRGhicRRG HéMcdfav gﬁﬂitHMu%feghSﬁfc Bilfiest02, 1t may

be referred to as a data nessagi ng device, a two-way

pag . t.el i t nessadi ng_ . "

Capaby PRSP0 S RRIE For ek B IR Mg it gogmatly
._communi cati on devipﬁmé ith or without telephony
INEHRIRA' i & CRRMUHCqtion, sybayslem ddli waidhindludesnaiviesqiveroAl2, a

two-way communication, it will normally incorporate a
transimtien dadi and sasbegiated neotponents, ctuchnad wde soia maree{prefierably

412, a transnitter 414, and associ ated conmponents,
ershielded or dmerroil) détha bt abb ¥ind end) estdeds@latbR(EBOBRANB, and

antenna el enents 416 and 418, |ocal oscillators (LGs)

MR SRAE A DU icn

o) .1o radi o nodem 108 and . antenna 110 shown jn '
BRI HE L PR B PR BteFo e RBee e i TR & BO- 1
of .communi cations, particular design of conmunication
A%Wb@% fBRMEDY tofdgemetallenh in Hield @b wrmmmeieatinns ieatiienler design of
which wreless device 402 is intended to operate.
coNghwaicktiere swssystesydl Y dapertds an lthe adrmmundnayiod epgwdilngn which
upon type of network 15 utilized. In GPRS networKks,
wirelessetenidel 402 igiatemdlel ta6p@at.i S associated with a
Network access requirements will also vary depending upon type of network
utilized. In GPRS networks, for example, network access is associated with a
subscriber or user of wireless device 402. A GPRS device therefore requires a
Subscriber Identity Module (not shown), commonly referred to as a “SIM” card, in
order to operate on the GPRS network. Without a SIM card, a GPRS device will not
be fully functional. Local or non-network communication functions (if any) may be
operable, but wireless device 610 will be unable to carry out any functions involving |
communications over the network. In Mobitex and DataTAC netwqus, on the other

hand, such a wireless device 402 is registered on network using a unique

identification number associated with each wireless device.
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subscri ber or user of wreless device 402. A GPRS

device therefore requires a Subscriber Identity
wok@dloesseynot shown), commonly referred to as aPCBLCM003/000092

card, in order to operate on the GPRS networKk.

W t a_SI.Mcar GPRS device w.ll .not be full
undt T dptid Hebupt SRR o cllimiit arpgures hive been
functions Sif any) may be 20 operable, but wreless
Coaraaﬁ@ér Bitelens (devise 40Aamesand eug rscebigt commpupigatien sigsals over
i nvol ving comuni cations over the network. In Mbitex
tharmet®etla TAgradst moeiked bynarttiena it throhghdhe siethiork are input to
wi rel ess device 402 is registered on network using a

rebéiv@Ua12,i it frhé?)agie@fbrﬂlu RHEK R98A6H AleBviY HNGRRE as signal
w rel ess device. 18 WD 2004/ 066564 PCT/ CA2003/ 000092

7 Ry BB Coh TP Bl e ol G g e, ana
TP BT el e PSR g cemigrsion o

network are input to receiver 412, which may perform
a gigetivedniignalr edlompemargneomphex aonyhgmigatidh functions such as
anplification, frequency down conversion, filtering,
dezhathrietiors ehd addcodingatodbd ipkeformad in iDSEXAMPIIA 6 bBMihri Manner,
FIG 4, analog-to-digital (A/D) conversion. A/D

sigGRIY & B Afarinittad 208 Prd@8sedl gmhdiﬂgl RAYBURRLE HATPARNYing, for
communi cation functions such as dénmodul ation and

10 exrgrlgﬁ%g 'rbsllgbglg 49(? ?ﬁ{s% Q%S{eﬁgrcjcgssgg g{gg%gaarnlé rﬂlﬁ?tgitlg %léwg{mtter 414 for

Si gnal s ransm t

.incl udin dul.ati on and, encoding, for 10 exanple, by

digjiht 593105 DY &) SEPYSIF R BPRSY §R.PEVerFion; Hjirng gmplification
transmtter 414 for digital-to-analog (D A)

anglopanangibsen o ereepremuyicapor ontreorkiom anfenht di8.nHSP 420 not only
anplification and transm ssion over comruni cation

proedsysr kontinamadation I’B@%r{hlsB DbuldSHsA PPoiaes &Y YeceiREPGAE S@Snsmitter
communi cation signals, but also provides for receiver

| coh{ KPS Ik Shol el RARRIEcblSBaIE, cever a1
15  and.transmitter 414 may be adaptively controlled through automatic gain control
algorithms implemented in DSP 420.

Wireless device 402 includes a microprocessor 438, which is one
implementation of controller 106 of FIG. 1, which controls overall operation of
wireless device 402. Communication functions, including at least data and voice

20  communications, are performed through communication subsystem 411.
Microprocessor 438 also interacts with additional device subsystems such as a
display 422, a flash memory 424, a random access memory (RAM) 426, auxiliary
input/ outputv (I/O) subsystems 428, a serial port 430, a keyboard 432, a speaker 434,
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15 and, transmtter 414 may be adaptively controlled
t hrough automatic gain control algorithnms inplenented
WO n00D86554L0. Wrel ess device 402 includes a  PCT/CA2003/000092
nicroprocessor 438, which is one inplenentatiFP of
antr er,.106 G 1, which controls overa
 GRBIRAPB, 43F < RPErEsEe AU LETHBTS CURTAT R loRnd any ofher
functlons i ncludi ng.at | east data and voice 20
desereambsrsens menerally designatieded 44Br Sagte efoimsubeystéronshown in
subsystem 411. M croprocessor 438 also interacts wth
Fladdi perborah cdnuhmﬁc&imsgeﬁtaimmibhs,awhareaéicﬁﬁéﬁ%&%&em@ may
flash nenory 424, a random access nenory (RAM 42

pravidel ¥rakiMent”NHOU bh QIR fubkhidds. SURSHBE r%n{bzgu%st%ﬁ{s, Alich as
port 430, a keyboard 432, a speaker

0665 0 0 n
k%ﬁ%é‘lid. B SRl 800 R SR, ol R R el Spghunication
r. device subsystens generally de5|%nated at 442.
BT tynCias Sty &t HrieRMod (PR TSR JDbriraeission. over a
communi cation-rel ated functi ons, whereas ot her
copypuisiders netsyorkpansl defeice-rasilene furictions enchdes b celculator or task
functions. Notably, sone subsystens, such as 5
liskePiperitihgsgRensbiavap ugyd jfzﬁncﬁ) PocRXRIMBS s praferdlfly YRREH in a
for both conmuni cati on- ated functions, 'such as

p&aEeh H8rdsd®Xds msﬁgﬁlog Bod, rvﬂﬂls.lmrnzaz ?erﬁ?;{‘%; be a read-only

connunlcatlon net work, ard dévic ent I ons

P A SR 0&?%%?%%%5%@# St Thoes @%ﬁsﬂ’f {art wil

st ored persistent steore such as flash nenory
apféﬁﬁlatﬁﬁi‘%tht?‘ﬁﬁeﬁt% Hatayelpgcifie device a?@pélﬁmwr@oowm yhereof,
(ROM or simlar storage elenment (not shown). Those
mgkb¢ tespdrarityhloaded inid bivolatippster auch at RAtMtbe. Hpecattemglated
system specific device applications, or parts

thiigie eedeivedn@ynidanice AR ighkls Ythk GRERELd ﬁ%&al %%’ %atlbéseof contact
store such as RAM 426. It is contenpl aled hat the

N signals, the detected signa
10% Ze. aY&ﬂael‘:s‘Pmr%? RANID6.

0ss of contact

Microprocessor 438, in addition to its operating system functions, preferably
enables execution of software applications on wireless device 402. A predetermined
set of applications which control basic device operations, including at least data and
voice communication applications (such as a network re-establishment scheme), will
normally be installed on wireless device 402 during its manufacture. A preferred
application that may be loaded onto wireless device 402 may be a personal
information manager (PIM) application Having the ability to organize and manage

data items relating to user such as, but not limited to, e-mail, calendar events, voice
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|l og may al so be stored to RAM 426. 15 M croprocessor

438, in addition to its operating system functions,
woe@ips@Ehd y  enabl es execution of software appPCT/an2@n®00092

on wireless device 402. A predeterm' ned set of

I ications, whi troI aS| devi ce operati ons,
B AR R @S toga e A A 0BT e QB TRATCA R Shory stores are
appl i cations (such as a netvvork re- est abl i shrrent
avadlpbleon wigeless devige#aR itg fastitata stosngecef FIM ditn dfemss
device 402 during its manufacture. A preferred 20
app|SuchPldrapiphiatioreyreferably dde theoattibtyvtb sehd asd deeiveelata items
402 may be a personal information manager (PIM

vid B Wﬁ@Ieb@ﬂet%\fk Nt 4 Pﬁ‘ef@x}i’éd éﬁ%o&iﬁhé?ﬁ %M a&aq{éﬁlsrgw @%ﬁ’nlessly

data itens relating to user such but not Timt

vent V.9l ce 04/.066564
s inle R ishiE) SRR S iR e mey R B hireless
dltems I\Iaturall¥l one, or nore nenpry stores are
A& PS5 ornesRondings datfodiems aigzed @nfiém" |asgasiated t Withge host
of PIMdata itens. -Such PI M application preferably has
computerhsyisteny theseljeergatingia meicesirec hdsftcanipuderson wiikeldshdevice 402
wireless network. In a preferred enbodi nent, PIM data

with eespeatrio saetaitéas.sThis ibespatially adRthtagepis W}@E’é #RthosB&nputer
updated via the wireless network, with the W rel ess

sySRUl BEh&ISRFelSs AOTEERINAMAL: &ﬁﬁegu gy{gge e < ﬁei%cﬁﬁ? aPplications

associated with a host conput

‘ d. t

to mih 5 IR rBh gt §%cﬂevf@°%#éf?hf??ﬂgﬁ“.r%%gg%%anamﬁary 1/0
. dvant gous {I\/nere t he host conputer systemis the

sufbyyebrma dd5 epial oD shost-range cepmpisationgsubpystem 440, or any

Addi ti onal applications 10 may al so be | oaded onto
oth¢r slieble sdsygemis2, ahd dughllerkbyvar er an RAMI 42601y prefddably a
subsystem 428, serial port 430, short-range

notevoTtiie Gedre GG sholay SéredReddtibn B nAMprRLLBE 438 S@é}{ fexibility
subsystem 442, and i1nstalled by a user in RAM 426 or

mréggfl&ftﬁﬁl ifstd latmwgagés'thg rfér&c%gﬁalgrg(%ﬁ V? P %@E)de(zij e 402 and may

cution y m Cr opr ocesso exi’b

15 provide enhanced on-device functions, communication-related functions, or both.
For example, secure communication applications may enable electronic commerce
functions and other such financial transactions to be performed using wireless
device 402. |

In a data communication mode, a received signal such as a text message or

20 web page download will be processed by communication subsystem 411 and input
to microprocessor 438. Microprocessor 438 will preferably further process the signal
for output to display 422 or alternatively to auxiliary I/O device 428. A user of

wireless device 402 may also compose data items such as e-mail messages, for
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in application installation increases the
functionality of wireless device 402 and nay 15
w@e@niodseenhanced on-devi ce functions, PCT/CA2003/000092
communi cation-related functions, or both. For
may enabl e

| e. secure ni cati gn appli.cati on ) .
AP Bing Kot 0 yooRlinehiia APl 22 ggR possibly auxitiary
/&inanpiat transactions to beegerforned usi ng wirel ess
1/§ gevice 438, Keyhoapdt42 deo piefaradlit potommplee, alphrmoeene deyboard
sngnal such as a text nessage or 20'web page downl oad
angl or tlephomretypsdypyd.c dhmsencanapdsed itusyal &® Wdiknafed over a
i nput to mcroprocessor 438. M croprocessor 438 wil |

capf@liaicaliby nbtWdrRehr bR 6t dligt RinGMBLystdf Ellj?.Ut put to
di splay 422 or alternatively to auxiliary 1/0O device
428.5 LI el ess, dey] 402 | so_conpose .
dat 2o 8 MRS HERES Qe O g Bevie 402 i
004/.066564. PCT/ CA2003/ 000092 = exanpl e, usi ng keyboard

s pSGHHATY SRR Bk e drspiedyieands wanlddesasitpit fo speaker 434
auxiliary 1/0 device 428. Keyboard 432 is preferably

angl sighglp dow trangrhispionewdeldidesy peyerated drydingarophone 436. Alternative
t el ephone-type keypad. These conposed itens may be

vdiceamsaidid dd0mubey Aems, Galoh A @&ioi@NmBRLYO kdeotdIhg Wdbsystem, may
communi cati on subsystem 411. 5 For volce

al&PPaTHAbIEAHeh fi¥Son 1@l 8Ewkd 40P eAR*%Lgh gégéé\%{ S%cﬁg ?1g[nﬁle output

device 402 is substantially sim

. ' ' | wld be output tq s ker 43 and

s pROELYSF p SRR tutent A BN ses e PR Bepiay 122 B3y aiso be
m.crophone 436. Alternative voice or audio |/0O

usgfl fa pepwie ansindiration of i idenfiysel ealling pedynguration of a voice
subsystem nmay also be inplenmented on wirel ess device

calj ogr. ot vicaytallvelabesl inforaadion, asisgnal exanipiest 10 i S
preferably acconplished primarily through speaker 434,
di spbryl paR 460y iralfSQ. keis wusshllyOirRpRcHEB M 'an?bf%@ﬁéloﬂigital
of the identity of a calling party, duration of a

asé’i@ﬂaﬁ?(P[?&j—JgﬁS%nQﬁﬁﬁEatYo‘H §&i&Abk Ml&ék@gy%%h}o%fizoart{g)%tvlfi%] h user’s
as sone exanpl es.
desktop computer is a desirable, albeit optional, component. Serial port 430 enables
a user to set preferences through an external device or software application and
extends the capabilities of wireless device 402 by providing for information or
software downloads to wireless device 402 other than througfl a wireless
communication network. The alternate download path may, for example, be used to
load an encryption key onto wireless device 402 through a direct and thus reliable
and trusted connection to thereby provide secure device communication.

Short-range communications subsystem 440 is an additional optional

component which provides for communication between wireless device 402 and
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Serial port 430 in FIG 4 is normally inplenmented in a

personal digital assistant (PDA)-type communi cation
waleowisoessbor whi ch synchroni zation with a user'BCT/CA2003/000092

desktop conputer is a desirable, albeit optional,

. nent. Serial port .430 epabl es a user tq set )
SESEPERENEms oS ik rerh At BceRriE becSria devices. For

application and extends the capabilities of wreless
ex3aiple subeystey 440 sirydnalgde en infipdmavicsnngr assedftedeinguits and
- downl oads to wirel ess device 402 other than through a

© compaleatssor & Blmetnuitit®t ¢oommneicatiok modte talptrevidatfer communication

downl oad path nmay, for exanple, be used to 20 |oad an

wRR I P48 St Iah&ldesRes] eBleROMOR 1 RYHNB] trademark
direct and thus reliable and trusted connection to

of HIELEOY, SIEOM.de secure device communi cation
Short-range conmuni cati ons subsystem 440 is an
additional, opti.onal conponent which provides for o
conﬁ%ﬁiggﬂﬁo ﬁ@?ﬁh@ﬁ g@%éﬁ@@?”ﬂ%vPE Aehodh Pf se-egigplishing
2004/ 066564 PCT/ CA2003/ 000092 different systens or
coguypypisationierc i Witelesh sronnperisation (dgvise siThedeamethods may be
devi ces. For exanple, subsystem 440 may include an

empibyad edcagwireatsahdwassatdeidbed ab@aiih $elatién to FIGs. 1-4. FIG. 5
conponents, or a Bl uetoothTM conmuni cati on nodul e to

pRfiMhe rEIafes%”liniﬂétﬁ@H: éjg]?lo%d 'BR;I% W ie@bdsy écﬁﬂﬁx@r@c@tmn device,

systens and devices. B 00t hTM | [

IS a registere
I . | uet oot h Sl nc. FIG 5 1is.a
whiBUE B hered Wlin Aty At i bRl fom bt mefropy and
conmuni cation for a wreless _conmunjcation device.
megQrng Ay a%wmgfaa@v}dr%}ﬂ%w? SlgrasAYsha ferirelitbannelnd
descri bed above in relation to FIGs. 1-4. FIG 5
par Beginhing 3t a ghdtbdeck 292a0f FdGhBdhe nptadgse dlelvice dests whether the
wi rel ess communi cati on device, 10 which is registered
curtehh REnfleqpecator RYpahielbeig el@SBréD Mdgatd &7 dRiMRhikation

and nonitoring and receiving radi o frequency (RF)
(st€p 30, STIAY Bst aFBY pQrorB{lAN A& example, by testing whether a received
signal strength indication (RSSI) is above or below a predetermined threshold. If the
RSST is below the predeter@ed threshold, for example, then the RF frequency or
channel is inadequate. If the RF frequency or channel is adequate as tested at step
504, then the wireless device continues to operate normally m the wireless network.
If the RF frequency or channel is inadequate as tested at step 504, however, then the
wireless device enters a first mode of scanning operation where it searches for a new
RF frequency or channel for communication (step 506). In this first mode of

scanning operation, the wireless device may scan several different possible RF

frequencies or channels to identify an available or “best” signal.
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Begi nning at a start block 502 of FIG 5, the wireless
devi ce tests whether the current RF frequency or

wae b@nnedsebei ng nonitored i s adequate for comuPCT/aAR@®B/000092
(step 504). This test nmay be performed, for exanple,

by testing whether .a received .15 signal strengt
il SR nP e G ETRY TR et P s eE PIbPrig then the
threshold. If the RSSI is bel ow the predeterm ned

Wigless AdYiee corpinues seasrhing fordhe pRY REEfreqeenes e ghamnel at step 506
channel is inadequate. If the RF frequency or channe

affes testinguwrhethas attésemt has steped 504teptH16N If henewt sighslsis found
devi ce continues to operate normally in the wireless

whed Yeidl at oidp 508 hBlvel & BeaNBY vAkelcRAMRe ilntnd AAERMAEDts to
as tested at step 504, however, then the 20 wreless
. . . anni ng, oper at.i,on ere
e R B e e RO R R A e Wit
dconmmicat'on stﬁP 06). In.this first node of _ .
FEETHPR & CHPEPATRHAL2 PhERFEfiRg & epamol aeseagesEhish informs the
several different possible RF frequencies or channels
wirglepsgaevorly oAnheiprdseradsl of the wineless'deyiiggnalhe RBHWAD then repeats
2004/ 066564 PCT/ CA2003/ 000092 If such a new signal is
afteo steprii@ dhegireliyg houesl5@s tested at step 508, then the
W rel ess device continues searching for the new RF

frequencnt@ mEBENE braAlmRHeBPind %F bt ﬁragtl%esgi.lipgaéiaﬁee Message,

whet her a timeout” has occurred at step

iqn [ n fested at step 508,, hawever, . .
BT el B PP S BER LB b W hostlef e SPARETETYS i nforming
re-establ.ish comrunications with the wreless network
angdpE a8 the, Beiiars) Asbe WieslrEedsHise HeRfusr RYER dths mpessage
by transmtting a control nessage which infornms the
mgy haveawrother diffekerdfpurheseprissenxempld, thé epdateehesssge may be, in
devi ce. The nethod then repeats after step 512,

GRS iarlo¢atipnaire:siedatb dfbssafe®r 6 QBLfiNg afBIHAAL: hbaASET A §other
in step 512 may be an update nessage, 10 whichis any

exglg%&?%?ei %éc%lr??n mﬁfséa%g nl?%z 15k Me?éa%@ ?mds%}{hﬁl% el 48! %hIsorﬁessage
9

causes wireless network to receive an indication of communication re-establishment

between wireless device and wireless network.

If no new signal is found at step 508 before a timeout occurs at step 510, then
the wireless device eﬁters a second mode of scanning operation where it again
searches for a new RF frequency or channel (step 514). If a new signal is found as
tested at step 516, then the wireless device immediately attempts to re-establish
communications with the wireless network at step 512 as described above. If a new

signal is not immediately found at step 516, however, then the wireless device enters

into a sleep mode of operation for a predetermined time period (step 518).
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and/ or updating the network of the wirel ess device's
status, even if the nessage nay have anot her

waledormeesnt pur pose. For exanpl e, the update neBCHGA2098400092
be, in GPRS, a |location area update nessage or a

routd ng area, updat ssage. As .anqt her, exampl.e, the,
paar PR R0 5o, BRE R fen A8 Rar R b ng i ions of
. This message 15 causes W reless network to receive an
ity HEUEAY (B8 5 condiohan prdrecgiver er pertiansithereeit Thpgrredatermined
wirel ess device and wirel ess network. If no new signal

tiing peiod of die deqpnod8 chedrs neplarditymebuinseativeseativsti®p periods
510, then the wireless device enters a second node of

whRBHE MGrelRE datice ivo@ lothdrivisd0@iaBle i@sel%Eéib&Sar{cP_EorﬁrcPEW Once
RF frequency or channel (step 514). If a new signal 1s

I

gt e ; en the wreles ,

th%%«l,geeél m’r%g i tgrt%tgl ge‘g‘%dt z‘tﬁg% gg frgd,ré_ egltr(égﬁ?’s]ﬁ fé-tiabled and the
colmmications with the wireles etwork at step 512

wHs easeggwfs%gaalgbwgcﬁlep Qo%nt wasﬁﬁ rr}gﬁquieg%@r channel. Thus, the
i medi ately found at step 516, however, then the

segfchifizeisdthe s¢dond mpdephopdrption & periediraly gerfofmependt fimn after
for a predetermned tinme period (step 518). 24 WO

th2 Oar1636 b tide RAKLCAR BiddA HBIROS Zhodowf bperatibg. sl eep node,
the wirel ess device shuts down significant portions of

I 'S If lah Gt Hative EnBrhol! & vRRilEds Advie APH ok SCENVEN: rﬁ&bi%e station
portions thereof). The predetermned ¢tine period o

-.sle vers.a,.plurality of nsecutive
or e P FMIR B F BN B b/ B LEEREETHE 2 SR airenstn
ot herw se nabhe its receiver and controller. Once 5
of Sigaly ey (e HBls” tF R TBR isat PREneiork dxibelpivea predetermined
circuit rﬁ Is re-enabl ed and the wreless device again
thzasheldhe$he sellulae mehileRFtafior dhiem syarsr for lsgnadd frofinese or more
the searching in the second node of operation is

adpiétioradiicelallhy tedesohahiiRidat@thndtivEksafrl fspohdeetoniétBltBSSthat the
devi ce wakes up froma sl eep node of operation. In an

si%{g:l |§{6| j th% tHELHAGS 18 B RS Sred Ml GifheT W PesBSIR While signals

bil e“station

from one or more additional networks are still inadequate for communication, the
cellular mobile station transmits on a regular basis (e.g. periodically) a control
message (e.g. an update message) which informs the cellular telecommunications
network of the presence of the cellular mobile station. The periodic transmission of
such a control message may occur at short intervals, for example, every twenty (20)
seconds to every three (3) rninutes:

FIGs. 6 and 7 are related flowcharts for describing another method of re-
establishing communication for a wireless communication device. These methods

may also be employed in components shown and described above in relation to
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10 operates in a cellular tel ecomunications network
and detects that a signal strength of signals from

w0 b@4oedsbul ar tel ecomruni cati ons network is beP@mCA2003/000092
predeternined threshol d. The cel lular nobile station

en,s nal.s, fromo di tj onal
FiCE Py S e Btolath Featr 508 Pt reetyRd pBLpp b e network
mgr@teCtl ng that the signal strength of the signals is
Pttt 2pel dlet 2 pattivalarbhrelaieotodan yeptiatedimethpd epgployed by
fromone or nore additional networks are still
thie iveiddepsapenfugricatmmdavicea tllogrovidean inidal coraextifobibkenethod, the
station transmts on a regular basis (e.g.
whelebd doStunidatRnCORLEDs réBsiSRECWA: £hd %gefé@ﬂgtﬁ the wireless
message) which inforns the cellular tel econmunications

[ ul
co?l%‘aﬁfcgtﬁ{rhflmo% es etﬂIle t Qﬁrlﬁg o;(lp’)lef'rgﬁoﬂm tfloavegsﬁt Iaolloss of

station e periodic transm ssi
S occratsort intervals, for exanp
P{F% SFU(@ ?twefﬁ "B%%‘ﬁ%l%sst vERpetyl &ﬁr"é’éel(f% network. For
mnutes. FIGs. 6 and 7 are related flowharts for
exgEgle,ithe nerelese dawice meyHsdmored éo a eegiam e fig wireless network
conmmuni cation for a wirel ess communi cati on devi ce.

calihes domgtr hatbguately rédebe Pereb’3Plsiyats Font GRS device. A
shown and descri bed above in relation to 25 VWO

coddh 8850 408RClY GeBRAB/ tgogl%%ﬁna’: 3 lldée na@ c]ﬁannel or

parti cul arly relates to a nethod e oye

n uct G 7 art| cu |y
debe?S% \({J@(%{(n (%ljs s%f:l?a f ?ﬁ%@ ‘gﬁ’ﬁ ogﬁé‘aeso Ompryica fon”to be
W, r el es ni cati on devi ce, rovide an initial
hifen Shch B e AR e Adg el B RTFOLREFer.
~device is registered with and operating in the
W r Segiewirgy atonstariibdenki 08 of dGos, khe Setvairk meceiiesiangindication of
operation, however, a |loss of comunication occurs

theebwesmitdtoniose hessieay ket eRwireRsVIEGee $5teP FOWRT Kn actual
For example, the wreless device may be noved to a

pra@feO Mgk NRa \)Wi‘éc@ 1858 nBGIP T sul 1?'?11(5}9 tLo%gt%% & number of

adequately recel w rel ess signals tfrom €ss

GHEYLE Girldss devices associated with such a communication loss. The loss of
communication may be determined based on any one of a number of different
methods employed between the wireless device and the wireless network. As an
example, “keep-alive” messages may be periodically sent between the wireless
device and the wireless network every predetermined time period, where a
communication loss occurs when the network fails to receive a keep-alive message
within the predetermined time period, resulting in the network receiving an
indication of the communication loss. Preferably, the method employed is a

predetermined process which provides some hysteresis, such that short coverage
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conmuni cation loss is defined to enconpass any adverse
signal, channel, or 10 decoding condition (or

W@ oovbiosEbd on t her eof ) whi ch causes conmuni cat i BOT/Ca208/000092
hi ndered such that informati on cannot be adequately

ransf.erred or. received. Beginni a start ock
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gei Moot based LNinAMMLER %o PHhe ﬁetlw‘éﬁ‘p €hatOf c%@?ﬁcﬁﬂén loss is

nmet hods enpl oyed between the wi rel ess device and

| L work. As an exanple, "keep-alive"
b%ﬁééﬁ%%%“ﬁ%@ be periodically sent between the wrel ess

devi and,&Pe mﬁr%less network every predeterm ned )

ti g PO IAIGRonet copmnunicRion; lesk fop the wirslesrdeirice inmegeived,

the network fails to receive a keep-alive nessage
hajyevernthe metweddedds m identifienef ferwvodless devitd g lishof tréreless

network receiving an indication of the conmunication
conosanichii@f etedldey, adsb@atart Witth esphaMeehtion fosses in the wireless

predet erm ned process which provides sone hysteresis,

Sl 38, UL DCOtatE SRRy i s
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ik il B8 GRS Heroomidy of 8 labit HatraRibS ke (inv),
such a ose _encount ered when passing |arge

TR MR T VIR g it MoRle gwdiher Tdentity (IMSD, a
under ground parking garage) need not trigger an ‘

Mpbidk Sehscrbert ISDN) &l unatendMSISIIN), ca acdntamnétdabionol (IBssddrsss, as
5 bei ng experienced. Wien an indication of

a fearexafiiptét i on | oss for the wireless device is
recei ved, however, the network adds an identifier of

t he Yl BlARSHAE 2GS b Prel dsiibliBheddr &b Swireless communication

devices in the wireless network. In this case, the network receives an indication that
communication re-establishment has been made between a wireless device and the
wireless netwérk (step 608). For example, if “keep-alive” messages are normally
periodicallyl sent between the wireless device and the wireless network every
predetermined time period, the network may receive a keep-alive message from the
wireless device after failing to receive them for some period of time. Alternatively,
the indication may come in the form of a control message or an update message

which is transmitted by wireless device, as described above.
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| osses in the wireless network (step 606). The
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S%‘iag%ei“@?‘h‘?tn%gdtw ?f«er 6ot Yireless dleice \Whor imgddision tpethy list; for
keep-alive nmessage fromthe 20 wirel ess device after

expgiple, mglQ olh wimite dinnéremmy be sutale pesdmd applitdtioms. If a timeout
Alternatively, the indication my conme in the form of

ocaursofulrr ® lwirdes adericy, the dspstaited TBSRTFFe fo‘_ﬂhh@ RuirSless device is
transmtted by wirel ess device, as descri bed above. 27

redfgvéd Q%IQ Ghe okt ?ﬁ%}é} %@)O 0 §£nQQ QRe %vir%%@ In%%v‘rféeﬁ%svﬁgﬁ ea%gilable for

i ndi cation of co ni cation re-est

‘ etwork.renmpves .the identifier of the assgci ated
10 Covrll\l/lmr\L e §§téondech%etWP§?nr?We aislos?eheSg toyFeEelVaE e ANy cRigssages are
associated with communi cation | osses (step 610). The .
PeRgingo tﬁ&ywsﬂ% deyige apgd <Rusq theme s besontcie B¢ wireless device

list, check to see whether a tiner associated with 5
intrhediglielyel ess devi ce has expired (step 612). The timer
may be initially set for any suitable anount of tine

f or Neag Rhyhe Oy @& Ta Q4IRS ideR@ifielst §F tAE Hbt foB BRaliflBted over the
list; for exanple, a 10 - 15 mnute tinmer may be

witbled ARG drR (ﬁgﬂ%l%ﬁ).plﬂféafdeﬁﬁﬁerslﬁlaﬁ ‘btei R4 asted over a control

15  channel, for example, of the network. Any suitable control channel and/or control
information communication means may be utilized such as, for example, a Broadcast
Control Channel (BCCH), a Packet Broadcast Control Channel (PBCCH), System
Information message carried over the BCCH and PBCCH, a Periodic Route Area
Update procedure, or the use of a Page request and response protocol.

20 The method of FIG. 6 repeats again starting at step 604, where ﬁew
indications of communications losses and re-establishments are received and

identifiers are added and removed to and form list. Thus, the broadcasting of .
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of the network. Any suitable control channel and/or
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utilized such as, for exanple, a Broadcast Contr ol
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and P ,.a Periodic Route Area Update ,
70%%?%8 Lffeé?ﬂ plpyey S cIpIIINELREEN 195k é% FlelRel e gmepmpass any
rotocol. 20 The nethod of FIG 6 repeats again
adytegiet pighalatcheneg), ©04lecogtivgecorslition rdr catibomsionf thereof) which
conmuni cati ons | osses and re-establishnments are

causesetonetiuaitdtion ¢ebt hiridereal sid ddedptodddionenny 86 bOaddfhately
formlist. Thus, the broadcasting of 28 WO

. : g .
tra Ot QD85 R Aei PE/ %ﬁggéﬂ@ﬂpgﬁlg, %%%?604 nl%{récf)6%ri] Ff[@e6 lulesdsed to

occurs on a regul ar SIS, eraply occurs

i adi Ly n the nefwor . 0. . eve 0 - 180 . .
10 adgﬁf:hgﬁgé‘%ﬁll 20f afts moizeles? eVi»?S&P %iSﬂﬁE&Vl%eifyS%a&Ym%s jsgpcipted with

w rel ess device nethod associated with FIG 6.

ORISR 10P%es- start bl ock 702 of FIG 7, a loss of 5
comruni cati on occurs between the w rel ess devi ce and
t he Mi s@heduturetpoink ir{ sinep HOMgver Asomiesmidahied Bbmvestatdished
comuni cation loss is defined to enconpass any

bettear slee svighless, dRanned the fwiddeRthddosRNskp 78 §OFIG. 7). In

conbi nation thereof) which

response, the wireless device tunes to a control channel of the wireless network to

. 15 receive signals and to decode identifiers of the list of unavailable wireless devices
broadcasted by the wireless network (step 708). This list is the list of wireless device
identifiers associated with communication losses in the wireless network, as
broadcasted in step 616 of FIG. 6. For each identifier decoded, a comparison is made
between it and an identifier of the wireless device (step 710 of FIG. 7).

20 If a match occurs between identifiers as tested in step 712, the wireless device
transmits a control message which informs the wireless network of the presence of

the wireless device (step 714). As described above, the control message may be an

update message which is any message transmitted by a wireless device that is used
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causes communi cation to be hindered such that
information will not be adequately transferred or
WO e@eiogesed At this point in time, steps 604 aneCB082m8/000092
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messagesmaphpuharptherediffersnt pheposk.r Bt xariple; areupdate nivesage may
wirel ess network (step 706 of FIG 7). In response,
be} reGIARS &l BsmtidnUninté Roqsest messagoot b MowtidgMreh UPdatdRequest
wirel ess network to 15 receive signals and to decode
[ r :
A e AhouR SRR B ¢ hd;‘%ﬁ?%%*@@%ﬁyemr k%%'éﬁe for sending
8 Thi.s list is the lis $S devi c
uskidhia {1 B Bkt seiirout TR ARRPHCES JHoHbE Gy indieation of
the wirel ess netmork as broadcasted in step, 616 of
coppynigatiqny re-gsfablishaast betwieery e qwipeless c?@h‘t?&r pa rfhe gwireless
made between it and an identifier of the wreless
netfeotlce (step 710 of FIG 7). 20 If a match occurs
between identifiers as tested in step 712, the
W T I&Sﬁlaﬂ:ﬁ\tic@@rs HetvadtbrlySof Ih£BidaH &stdEiteA8RerWANE the wireless
informs '"the wireless network of the presence of the

deweqa@fﬁﬁle@ SYkE&S #15t 7tﬂér)N1ref% %é&&&@ﬁ&knegsh% L&ﬁmm the
ma a

control nessag y be an te nessage

coDG O e aeH 0 Beth e e 08 BOSERROL F i Tt ﬁ% S

updat e the network of the w reless device' s st at us,
logsQirporrmypigatiopeisexgeriprspdrheiueemhersirelgss desiemand the wireless

pur pose. For, exanple, an update nessage nmay be, in
neGPR%. a Location Updat e Request nessage or a Routing

Area Update Request nessage. As anot her exanple, an

updalderaiRSeaEdy, FYRENRatBIS 539 DelrBlesBBNHABAIWEEL the wireless
data. This message causes W rel ess network to receive

|
degfﬁeé ﬁ?ehWﬂglegg [ﬂgﬁgé Sgﬁ’&&%dt Iﬁ%&\?\%rsg tﬂécztg%%n}burdemng the

eW|re ess I cé an

wireless link, especially with unnecessary traffic. A control message from a wireless
device needs not to be normally transmitted @ess its identifier is broadcasted by
the wireless network. If a wireless device experiences a communication loss and
finds that its identifier is not in the list broadcasted by the wireless network, the
wireless device is not deemed by the wireless network to be unavailable or lost and
thus there is no reason for the wireless device to transmit the control message.

FIG. 8 and 9 are flowcharts for describing othér methods of re—establishing
communication for a wireless communication device, which relate to use of one or

more application servers for communication with wireless device. These methods

30



10

15

20
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COPHBURCGTE SIS T {lﬂ/\ﬁ?‘k copppunigpting dlata feingéor drgzptat least one
deened by the wireless network to be unavail able or
appisatigmerrvan Jametimé dreingopemtionabowevay atlbss ofi cogtressication
device to transmt the control nmessage. FIG 8 and 9

ocati® Helweehibietvsirélods ds@rdrl WeeRbNREtWHRk. h A0S Rfunication loss is
re-establishing conmunication for a wireless

deSRRTR @ﬁ'édn%?alsgﬁéﬂ Qdvifal Cﬁgﬂa‘fl eh&nrled Hrs%leg(gdlﬂﬁecoq{dmon or

nore applic ervers for conmmuni cation Wt

WI reI ess . ese net hods 30.WO 2004/ 5
ST E R oR B Eg BE SREPBYRGIER | o PELBRAEY! cugh that
nd net wor ks, shown and descri bed above in relation to
mation cannqt pesadgqupelyiteansiered qrapepivesl. tRor gxpmplrp the wireless
enployed within a fixed network infrastructure and is
devikanaebe trwved te e vbginatwhonme witdlesEné&wak cha rr lovigeleadequately
initial context for the method of FIG 8, a wireless
refeieOWIRRES SibhAlB HRY Wakldss delicst BE@EILS beftRUos dftodtflunication

operating in the wreless

between the wireless device and the wireless network, a loss of the connection and
communication between the wireless device and the application server occurs. In
actual practice, a number of different wireless devices may be operating in
connection with a number of different application servers where, over time, a
number of connection and communication losses may occur.

As an illustrative example, wireless device 102 of FIG. 2 may be initially
registe;éd with and operating in wireless network 104 and receiving data from
application server 204 through a connection (e.g. a TCP/IP connectioin). In time, a

loss in communication occurs between wireless device 102 and wireless network 104,

such that the connection between wireless device 102 and application server 204 is

31



10

15

20

conmuni cati on network and conmuni cating data to and/or

fromat |east one application server. Sonetine during
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transferred or received. For exanple, the wireless -
whide itée unayailablenAdéetnbigvedy rappilioatiovhesreendOdahes aomnies ywifigured
can no | onger adequately Treceive wireless signals

tofeﬁﬂﬂﬁlﬂ@iéeﬁly_e&% SV fo-e RAARBH S®nAE cHIAewhiBSwirfess device 102 once
conmmuni catfi on etween the wirel ess device and the
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conmuni cati1 o ween Wi r él'ess ‘device an
10%pplication server occurs. In actual practice, a
unber of different wrel ess devices may be operating
in connection with a nunber of different application :
ser Pegumiiigetta starf dloaki&ea of HIG. fuatretwaortk seoremexdininsaatage of
comuni cation | osses may occur. As an illustrative
a Bstaofpiblentifidrs ©f applicitionoerid? ir0hsdobiation Wikl idi@itifiers of wireless
initially 20 registered with and operating in

dedides befSedheiviRhKeohB4ctBhd nRT6k WhROC @njc‘éﬁ&gs were previously
application server 204 through a connection (e.qg. B

TR/ B conneet i ; tine, a .loss,ip co ni catjon,.
esbTiled SOBASERE MRbn b ' il Bl 0 il ey o e tdeDfer of
n%;mo k.104. such _that the connection between
Wikpless devdeegiif ¥efl02 inmgsegptioncwitham isleptifier ofpapplisaticyy server
WD 2004/ 066564 PCT/ CA2003/ 000092 broken. Wt hout
20dbetvoets whish dabechnmpsicatiorsppeieqatvionsly establish2ad Ty list may
overburden wreless network 104 with conti nued

bectufareed itonss at tedpit-gnt stV MelkeftentAMisCRsell0zayWhé |yl Suitable
is unavail able. Alternatively, application sérver 504

AR 0 ARSI 0 hEaL 4y T i oo
The identifier for the wireless device may be, as some examples, a Mobile
Identification Number (MIN), a Temporary MIN (TMIN), an Intern:ittional Mobile ~
Subscriber Identity (IMSI), a Mobile Subscriber ISDN Number (MSISDN), or an
Internet Protocol (IP) address; the identifier for application server may be, for
examplé, an application server name. Each association of identifiers may be entered
or added to the list sometime during the establishment or maintenance of connection
between the wireless device and the application server. Alternatively, each

association may be entered or added to the list only when or after the connection or
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5 comunication is re-established between wrel ess
device 102 and wirel ess network 104. Beginning at a
wat@nedshock 802 of FIG 8, a network server nBCTCARIWS/000092
storage of a list of identifiers of application
servers in association wth identifiers,of wreless )
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comuni cations were previously 10 established or
sepengeion goatEpcation)is bidenexanpl e, the |ist may store an
identifier of wireless device 102 of FIG 2 in
ass @ricatdoomumhitdticanisi shegstabliskedd bétwagen! the atir€lassS@EWES and the
204 between which data conmunications were previously

Wﬁél%@s%étﬁf@@l@l-thg Bioted ickdntif®Y of BE 4 HfiREE&S sér‘?%lgﬁ'sgﬁg/iated with the

"check-in" list. The i1dentifiers used may
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oMl B e 1R b PRI e Do i B¢ i pmunication
identifier for the wirel ess device may be, as sone

betyesthiteapricajis; segver| RGP T BRI VNG (e 80R)- Njor example, the
Tenporary M N (TMN), an International Mbile

negubdc seiyer Majerei a ycanitavEing, seavérbbilich Subrs the mpplitSoN server
Nurmber (MSISDN), or an Internet Protocol (IP)

idattftee 96 icohfaet thdepiplichiesn SverdfiPtba€ @t daBveSeBfabBEh MRY cdiection
for exanple, an application server nane. Each

an@S&AG| BhirRniltidrd e AL ottt éﬁﬁi@@é £ &E DRtin 48R may
to the list sonmetinme during t est abl 1 shnent Ord
nmai nt enance of connection between the wirel ess device
et pid TGSy ths APBHCRIgn, B Ve ARER Y GuFiyings g network server
assqci ation may be entered or added to the |ist onlafl
usifge Fhepidentitigy 0%/ the winsket desiseowhersothasoptadingsssey thereafter
PCT/ CA2003/ 000092 the data conmuni cati on between the
confacts| hesappdivatimn sarder be tlgdpt icamtre-estalslishvie ¢anesttressd data
or conmmuni cation is broken. Once conmunication is

cofrgn@sitatn. shedlehwaah HIGes Whe eh@Red denebesed@REntifi@lly so that
W reless network, the stored identifier of the:

mﬂﬁ?imé Rkl SRLARAn %ﬁ $0Re R the¥ahill JBfner. Preferably, the method

of FIG. 8 and the stored list is kept in a presence server, such as a presence server 134
of FIG. 1 which may be.communicatively connected in the ﬁetwork as shown.

FIG. 9 is a flowchart which describes the method of FIG. 8 in a preferred,
more detailed, embodiment. Béginning at a start block 902, an indication of a
communication loss between a wireless device and a wireless ﬁetwork is received
(step 904). In response to the communication loss, an identifier of the application
server. is stored in a list in association with an identifier of the wireless device
between which connections and/or data communications were established or

pending (step 906). If an indication of communication re-establishment between the
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5 wireless device is used to re-establish the
connection and the data comuni cati on between the
wa@ppkioesEsds on server and the wirel ess device (SPEPCR2BS/000092
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beby eequidreyappdicaticn seevavemid the wieslessubivivg (btep 910 fdrfexemple, the
of the wirel ess device, where the contacting server

AR de@Ver i§ QOABERS usihg AP RbpEALHM Salpiiati
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a presence server, such as a presence server 134 of
then @emovedhifeomnthy deredolistulstepablel Fhe onetbod ewpiats tdoatinually
network as shown. FIG 9 is a flowchart. which
begdtg bern hbhstepoOhoAlthbudh the Bethod f PIGT EisiREcribedibdve for a
detai |l ed, enbodi nent. Beginning at a start bl ock 902,

sirflle WG dePRe O R n&%%%%%@ﬁa@@récﬂ@ t&%@ﬁ%ﬁ_igggrf%%ned in

wreless device and a wireless network 1s receiv

co SRR o7 AR e SRR 0 2R bR hrver
. ljst in associatjon with an identifier of the wireless
in 8¢ meBvotket hisdsrallei e BsHIRcCes BKa hand dhe gigred list is kept in a

comuni cati ons were established or pending (step
pre@éye $drvem budhi ot ippeseofe cemviemilSat iobnFIG. 1 which may be
re-establishnent between the 33 WO 2004/ 066564

coR@TiGARBRB/ 8008 intlieatctworidavdhedmand the wirel ess
network is received (step 908), the identifier of .the

appllGahi8Bo MEE rﬁ'dah&@se&esmbéc? ﬁ?&%@%@?s and 9 provide
conn_ectl 0 and the data commnl cation ! et ween tﬁe

ang lerlol G #p?ege’:s%ﬁ)ﬁi\éﬁfnegp %f tc%?nrwurﬁi%gt?gns fgre\a/ll voire e%g ¥ ev?c% Oev'ithout
overburdening a wireless network with a large number of continued connections
attempts from application servers.

FIG. 10 is yet another method of re-establishing communication for a wireless
communication device with one or more application servers. This method may be
employed in systems shown and described above in relation to FIGs. 1-4. FIG. 10

more particularly relates to a method employed within a fixed network

infrastructure and is referred to in combination with FIG. 2.
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application server is contacted using the application
server identity (e:g. ,application 5 server nane) so
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k@i detval SRRIRAILPReSIVfich, hblleb & aNBls -
i r%ferably, t he net hod og%ﬁ%G. 9 andetheasg%ﬁgg |s}mmah0n

i ' . ence I, .such_as esence server
ol R BB SO AL s D B PR B o
. ip_ the network as shown. Advanﬁa eous]y, the nethods
is LeERPY HE PICRMPERS ARD A BrSE| SENALgClamEeh G5 dRAodng gondifion (or

autonmatic re-establishnent of communi cation for a
copihirations thrred ewhichh sases ocaantunitetipmgtoa bei hizidessl such that

network with a | arge nunber of continued connections

infoirtr@tiph sartriod e Ajdpdiiatalyl teehsfeefededrSecdivdd. Hd} ex@mp@d, the wireless
anot her net hod of re-establishing communication for a

hde€ S Niksat Lo i Lt r e

P She MRS 2 FQof AGE (b MRS o aTC o, gg Longer
N tens _sho and descrihed _above jn. relation

oeflp ¥ B E A s B Y RE IS eich e e g e Loss of
nmet hod enpl oyed within a fixed network _infrastructure

cogppigations etiveen the wWireleshBever ash the whelepgnetyiorka egpnection
2004/ 066564 PCT/ CA2003/ 000092 To provide an initial

anddnt exnnfugication lossttrebeteerf thel @ireless devivd med @ssapplication server
comuni cation device is first registered with and

ocORE! dhiab@ial Pradckite, W fihB&rSof GEFEFMP G148 MRRENRIY B Sherating
communi cating data to and/or fromat |east one

in connection with a number of different application servers where, over time, a

number of connection or communication losses may occur.

As an illustrative example, wireless device 102 of FIG. 2 may be initially
registered with and operating in wireless network 104 and receiving data from
application server 204 through ;1 connectio'n (e.g. a TCP/IP connection). In time, a
loss in communication occurs between wireless device 102 and wireless network 104,
such that the connection between wireless device 102 and appiication server 204 is
broken. Without the methods described herein, application server 204 may

overburden wireless network 104 with a large number of continued connections

attempts to wireless device 102 while it is unavailable or, alternatively, application

35



10

15

20

application server. Sonetime during operation,
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signals fromthe wireless device. Because of the |oss
of BegfduHY 68k It DedcReRIN2tIFeFI. 18] §SRrwieteedvand dildlity of
wirel ess network, a connection and/or communication
cokﬂécsciolﬂefegggﬁs tt@ %Wnee:le%§ Sde@?c\él t?&mat'ﬂg a&p&)ﬁiﬁ%@(ﬁ'{ :Ecrxafgll QVer some

server curs. n act ual practi ce, o)

di f.ferent re|l ess devi.ces may be operating . in_

P cilﬁnsrﬁ%rtthe SOMTHBETaton 195% E%w.eﬁfl tgﬁ pYirelgts device and the
servers where, over tinme, a 15 nunber of connection

wigelegsonetitrairk dstepnl00ds s Ebe vagyen aeceives Abesencdririegion aequeests, but
exanpl e, wireless device 102 of FIG 2 may be

lirhits &imlthler cregirsteesfethewetitiesi o ?ﬂﬁ atding thé coh@le&ion loss
network 104 and receiving data from application

besREMEtheXftelely QHAR and HREEIO NS dk (Sed %édgp The server may
connection). In tine, a |oss in comunicatl on occurs

L el vi.ce,102. and W r.el ess .ne rk 104, ..

utEh e Rt FR3e BEMHEE B el PR B L Baiog  acieve

102_and appl.ication server 204 i s broken. Wthout the
thiser ABEENABEE is OMErd, starting Agaim et steps dderbupda teagated for

overburden wireless network 104 with a | arge nunber of
adgitiariah sethrowninatitan doses fart tlenpriseless deévied es svelbws cfor Ialtiple

while it is unavailable or, alternatively, application
wid&edddeR 4/ 066564 PCT/ CA2003/ 000092 server 204 may

not be configured to automatically re-establish the

ComMESLAI A It ShEERRUEILTR IR AR gt mnes

evice . . .
. voﬁjume and rate at which traffic enters a core transport network of a service

provider. As apparent in the present application of FIG. 10, these techniques are
used to manage the volume and/or rate at which connection requests from
application servers enter into a network which facilitates data communication
between the application server and the wireless devices. This is especially
advantageous when performed during the time that a communication loss exists
between the wireless device and the wireless network.

In the block diagram of FIG. 11, several device components from FIG. 2 are

shown including application servers 202, wireless device 102, and base station 120.
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102 and wreless network 104. Beginning at a start

bl ock 1002 of FIG 10, a server receives a plurality
wWoR004B6@56NnNnect i on requests to the w rel ess devPCECAL®AN00092

the application server over sone period of tinme after

he, communi.cat on | 0ss ween, the w.rel ess devjce and
AbRanSRATEEIEE L & ntmer SRk Ao e rdnow A cB e of
these connection requests, but Ilimts a nunber- or a
congedionf redyesisefoes epplicatigasserviersi #3 ahewedrmupissathirongh the
| oss between the wireless device and the wirel ess
wirelpsondtwiosk e Se@0 @) 02 Treiveesuet comectifn weddds&ethréudh a router
exanple, arate limting technique or traffic policing

110£C TRk QB8 d BioR GBI EA5 lindifhh tecfggﬁtu@_? Eféoper.fcﬁn{égr%% g?&s‘? Buring the

starting again at step 1004, IS repeate
. { .00 qgmgg' i s for.the wr.el devi ce
mgg%v\%ﬁ as tor rrlllz}i‘lﬁ ?%osl é(;)HS'JC\L/\/i%?e egglswgg\;ep%ggymﬁgﬁ% and'a Wireless ,

limting and traffic policing techniques are presently
COHE{%HI“F%g%ﬁ%t@’é’ﬂE el RCgeR Fise ARIORA0E at whi ch

traffic enters a core transport network of a service

pr oV @ae embhodapeely eervei hl0RHe ppriedemt SGPYIdf dh¢ morelest network.

FIG 10, these techniques are used to nmanage the

AN@hbitivelpdivor 1162 enadtbebiire bf § QUEN bf @ WAYLES hétwWdrRMn even
application servers enter into a network which

arlo®fdr | g S e BrveP %g%%q Qiefx‘ﬁgetﬂe IS EN ?]P‘I(Ii éthelz gGSN of

application server and t wi'r el ess devi ces.
especi al | Zg advant ageous when perforned during the
th?pﬁgﬁ?ﬁgf%gﬂ omruni cation | oss exists between the

W rel ess device and the wirel ess network. In the bl ock
di adraierormphese teghniguese sy erglPP drcludesaineast 8 quewen 106 and a

FIG 2 are shown including application servers 202,
regilphg ssmpenemel 1082 In anel einhoédinsdraf seoverl02 mB6pdi€drm a traffic
2004/ 066564 PCT/ CA2003/ 000092 Al'so shown in FIG 11

Shﬁgitng t‘gf@fr\i@ﬁe WiQeh vt 1ebs kidhétentidlefod weBebrkaRtigREtidBy placing
connection requests in queue 1106 with a “shaper” (i.e. regulating component 1108)
at the head of queue 1106. Such a technique smoothes out connection request flows
and regulates the rate and volume of requests that are admitted to the network.
There are at least two fundamental traffic-shaping, rate-limiting techniques which
may be utilized: (1) a trafﬁc—lémoothmg technique; and (2) a long-term average
traffic rate-shaping technique.

A traffic-smoothing technique eliminates bursts and presents a steady stream
of requests to the network and is commonly implemented using what is referred to
as a “leaky bucket” algorithm. In this case, regulating component 1108 may be

referred to as a leaky bucket queue regulator. A long-term average traffic rate-
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connection' requests from application servers 202

al l owed to pass through the wreless network. Server
wQa12@2/06656£i ves such connection requests througPCECA2003/000092

router 1104. The connection request limting

technj ques are performed at |east during the,5 tine

SHPRIIE b RO AR P 2B eI GHre ik Puesents a burst-
device 102 and a wireless communication network which.

regilatedyzeapy 06 requesisde the zetwerkomnsl isngnsanenly implemented using
1102 is part of an SGSN of the w rel ess network.

whittie refatred & a5 a ‘dokarebudkbf2algaythine Ipahis cafe, aegaBiihOdomponent
the wireless network. In even another enbodi.nent,

1198 ¥ belsbR2relBY a8 thl bk LB rdRetSGSN and the GGSN
of O the wireless network: To performthese
t echnj N es . .a ast.. a gueuye. 1106 , .
and e 2000 3y Sltedpel MBLMNEE ol SR TR i
erver 1102 ma erforma traffic shapjng techni que

allgrysIonPETHRne s dhprts Bb?f‘eﬁﬁnameg GndifliscaErae Slomgesad 6 rheyyexceed
pl acing connection requests in queue 1106 with a

predefgpaited limigs. A égdfiapolinng bmstne mseslthe 8pkenbatket dgorithm as
head of queue 1106. Such a techni que snoot hes out

desatiieel taboite,r @duest qlid@Wa106Nd fdadedt @bt he doahBctdMd request
vol unme of requests that are admtted to the network.

diddaed PmBF8n Atrh@GRRL  TVhd HW %ﬁnéati/&rb afalfehﬁ]}%g :@5{] ?'1;3 argicular

rate-limting techniques e utl

ff.Lc (snogthin echni gue:. and ( a long-term
relfdt 4 Qv T T bRt B oy R R B S Sdlted 1o the
traffic-snoothing technique elimnates bursts and )
netyvadent ¥ thesplicNe dupeligh dstermirpsethad the raquesieisvoniside the
and is commonly inplemented using what is referred to
pradetarmined klimih chen "thal gropuiesthin elthert kiirgpmeals émmediately (“hard”
regul ati ng conponent 1108 may be referred to as a
pdlieBigY or hiikedd 1@URe BetiaGlibat Blarkel dsAilsitie iR P\EERGRIned limits

traffic rate- 37 WO 2004/ 066564 PCT/ CA2003/°000092
(“soft” policing). '

Although any suitable means may help to provide the techniques of FIGs. 10-
11, the techniques are preferably performed in connection with Access Point Name
(APN) information in the network. An APN is an identifier which identifies an
access point in an external network and may be used for billing purposes. More
particularly, the APN is used to inform an SGSN which GCSN to use and to inform
the GGSN which external data network to use. A typical APN includes two parts:
(1) an APN Network Identifier; and (2) an APN Operator Identifier. The APN
Network Identifier identifies the external network being accessed (e.g. the equivalent

to a domain name on the Internet). The APN Operator Identifier is optional and
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shapi ng techni que permts bursts of a predetermn ned
size and presents a burst- regul ated stream of

WO e@uoetss4 t o t he network and is comonly i npl eP€RCAR003/000092
usi ng mhat is referred to as a "token bucket "

-1 ri this case, conponent 108 |
1o et Peioedl gtk THRSRTRRICHD PG APaREN scf in the
Server 1102 may alternatively performa traffic
HBB[or e¢qigst @panticglae ARMvbED aglivasing adtpR eontexin r equest s
to be exam ned and discarded or marked if they exceed
pr edeikcerding eslthlei predesit tebhhiqaé farcAPNI (of hsdgcihtsdd fielNmbip B8 used
t he token bucket al gorithmas described above, where
toQBavEy HOBmiHELBhahe huited o2 tﬁ@ ?z{t@“otf'cgﬂn gH%&uests from an
dlscard/narklng functlon | f e policing uncL|
I ne ular re ue t is withi
apg’%%e e??ﬁ%ﬁ{e? eaCh t°‘ crten tHE ¥ % s At gs(egghe équN (or
If the pol i ci ng functlon det érmi nes t hat
csb et a0 sl BF BoRaston el Lwatees e Saeseeer and
the request is either dropped imedi ately ("hard"
acpordingly grearte dhieitedhaifieo  Adzamsgewmrsky, Hhe meth&dsand apparatus
outside the predetermined limts ("soft" policing).

deb&ritidt inaufioany FEGL. 100l @r6Mas s réRYaBEEnR dPtoMildriddRn for -
t echni ques of FIGs. 10- 11, the techniques are

a tlglatlen%% (ag% RambHAL H@&bbf&eﬁﬂ{g‘ el QB ey I&étwAﬂ? ﬁgﬁ £ gé number

e net wor
fidetr.ltif'er w@' I es ag access $0|nt in an
O ERTEMR CNBEREIR aétﬁﬂlp OBREPRSEHFGETYR| i ng pur poses.
MNor e part|cularly the APN is used to informan SGSN
whi Einabicpmmentss o Hi, several selatedomeeodsGand viripematus for re-
external data network to use. A typical APN includes
establislpagt somnfunicationARNr Net weirdledsd envhirhigicati@nddédye asfter a
APN Operator ldentifier. The APN Network ldentifier

coh@RihicAti@s 1458 hetwbl M WIRINRI ke i@ REJ 3C G883 bfvBunication
the equivalent to a domain name on the Internet). The

nefPDHOREY @52En |k & bite Q&Mcﬂf%l, a¥thoBBinvolves the acts of

|nformat|on In

receiving an indication of the communication loss between the wireless device and
the wireless network; based on receiving the indication of the communication loss,
adding an identifier of the wireless device to a list of unavailable wireless devices in
the wireless network; and causing identifiers of the list to be broadcasted in the
wireless network. In the wireless device, the method involves the acts of decoding
broadcasted identifiers of a list of unavailable wireless communication devices in the
wireless network after the communication loss; comparing each broadcasted

identifier with an identifier of the wireless device; and based on a match between a

broadcasted identifier and the identifier of the wireless device, transmitting a control

39



10

15

20

WD 2004/ 066564 PCT/ CA2003/ 000092 identifies the
network used in roam ng. A subscriber can have an APN

wa@edodioeesehe HLR or request a particul ar APN wWh€rCA2003/000092

activating a PDP context. According to the.present

techni que,. an APN (or .associ ated).field ma e used )
b GEED NI it e CBrTIER TRV PHOMRGEFSCBre bhihe irlgssdevice

connection requests froman_ 5 application server for
Obwewisgu e iigdess deviehingrmally refrpjas sapme fransroiting ethaRntrol

(or associated) field to extract the connection
messggekt the wirdlesinetgofkor t he subscri ber and

accordi ngly execute the technique. Advantageously, the

et iRdmoing RBRRIGAEUE me@Dar f@é‘s@aﬁﬁghié’%l AldpRelitor bgg/?een an

10- 11 provide a re-establishnent of nmuni cat 1 on

i IsC ' u i .deni ng the wi.reless .
or LR S B LA oL U SR 55 wiretes
connectjons att ts,fromapplication servers. Final
CORJRHRIRELON ReOTk dhyiren e ack ol Rt B deR ghHreatnplication
for re- establishing communi cation for a wrel ess

seg\ sy AssOaiation wibvar eleatifier ofdhe pdralesaidevice oreeiliogsin indication
bet ween the wirel ess device and a wrel ess

ofcorommiadédtion losebetwdenhtheewherss diesicb @@dthel Wil8s network;
techni que; a nethod involves the acts of 15 receiving

re8dlvinB HrC B QoA  thhh Borh ARREALGA A %‘-eé’c%l?shlg&tl%é‘?ﬁged{ BE wireless
w rel’ess device and the wrel ess network; based on
recej v he indjcation,of the ¢ ni cation ] oss,. »
deyl s 4 wildless ’%‘%“&Pﬂ%fanflr?e“’wgﬁﬁ Beered Paroagion gliidentifiers
of unavailable wireless devices in the wireless .
of nihenarilicatipry SeR(RL; %c‘f ithe irelpssr devife (tp easpist dn (1g-gstablishing a
broadcasted in the wreless network. In the wrel ess
coipedtivn, betWeemihehweittelessvddwieesaridhibe appcasfonciecnti e 2dentifier of
broadcasted identifiers of a |list of unavail abl e

theiabpli€sonCsRire Th&Abe ABedl &Y tiftacti the aPBlicabonde®FS to assist in re-
network after the conmunication | oss; conparing each

BRI S WALy e

ol S50 A AT R A o B s e

medium; and a computer processor which executes the computer instructions for:
stormg identifiers of application servers in association with identifiers of wireless |
communication devices between which data communications were established or
pending; and providing an identifier of an application server to assist in re-
establishing a connection between the application' server and a wireless
communication device after communication is re-established between the wireless

device and a wireless communication network.
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39 WD 2004/ 066564 PCT/ CA2003/ 000092 nessage whi ch
informs the wireless network of the presence of the

woweloesss devi ce.  Qtherwi se, the wrel ess devPCECA2003/000092
normal |y refrains fron1transn1tting the contro

nessage to t ess net wo t her

t ecl g Blugmo eﬁefeﬁ aHe- é‘st‘%ﬁF‘Pé hi%h gfa%}ﬁ%‘hnaec‘teu ¢stpblishing . of

betmeen an 5 application server and a wireless
cogyRivchiden befede qiveizelesseromhwiicatiorad evicesdreban application server

conmmuni cation network includes the acts of storing an
intlddng tifel aets affretdieingpppliceAity oficorsRENGT rdqliests $108h &id Qdlication

with an identifier of the wrel ess device; receiving

seﬁfér'té‘ LR eREs d&ficaff Mo A RhicRor R)§§b€t§\ﬁe\@ﬁ% 1881ess device

W rel ess device and the mnreless net wor rece|V|n

a %ln 'vogélg%]cgrgmug?ceg§n 8%;klac ahllaﬁtﬁr’i %‘%ﬁrg (lnerlsgr a rate of the

netmork and providi ng the stored associ ati on of

coppegiiony Fesuests ofFOIFh a?ﬁﬂ licatien sarvesdisingathe cpramunication loss
W reless device to assist in re-establishing a

betweerethd wirelset dedne ahe thé mdtedass neeworke Hmdntumber or rate of the
application server. The identifier of the application

coRfiedtRin Pajuebie Hiapbd QinGes a6th e GIPEbI GRAMPIE, SEINR limiting
to assist in re- establlshlng t he connection. This

tedRL of@Xra!Fﬁc dﬁ]t"g ¥ul. %Eé{'@% 4 uck’% sed B %cgﬂt%?e fhe re-

data storage ter Ins i ons stor

data stora .and .a rocessor
eslaf R Xl GOBE YO0 PSS G Lo Pb et Sy s qrpputer
identifiers_of application servers |n association with
ingtgagtions istared on (herdate sorageomediineaanda avitderspissessee hich
whi ch data conmmuni cati ons were established or
exparied the; coanulitpr nsirdetipsdor: i thesivirfy £ plurhligrofajpphed i requests
server to assist in re 20 establishing a connection

frdif tthe epplidagion RBHieE BtbiOR cSREMBHicaO 18sshtRb&S the wireless device
communi cati on device after communication is

an\gim.e Qfﬁ@@s é&ﬁﬁ’luﬂﬁ:ta%’i@ on%eﬁx’é? a&ﬁl ﬁl%f’cm Svﬂtﬁﬁbearngr 2 rate of the

ess conmmuni Ca

connection requests from the application server during communication loss between
the wireless device and the wireless network. |

In yet even another technique, a method ‘of re-establishing communication
includes the acts of operating a wireless communication device in a cellular
telecommunications network; detecting that a rsignal strength of signals from the
cellular telecommunications network is below a predetermined threshold; based on
detecting that the signal strength of the signals is below the predeterminec‘i
threshold, scanning for signals from one or more additional cellular

telecommunications networks; and while signals from one or more additional
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40 WD 2004/ 066564 PCT/ CA2003/ 000092 I n yet another

technique, a nethod to facilitate a re-establishing.
wW@R00d06FNi cati on between a wirel ess comuni caPC€DOA2003/000092

devi ce and an application server includes the acts of

e|V| |t 0 nnection uests fromthe
HIEES deBrunRinidont | sobrGti Bt o SdsdliGe ! cpmgitication,
conmuni cation | oss between the w rel ess deV|ce 5 and a
trggspiftngs opoAmigsiltaat basis Becmstat; masrage i whichnimfernnwu ithe reellular
or a rate of the connection requests fromthe
telp@hiroatidations ateteork dfirthegredeace ainhei cdlul@Nmlobds station. A
bet ween the wirel ess device and the wirel ess network.

celliRyr M@rs‘c&[or{ ﬁ@a? iRbubos re&@xré‘i‘eQ HafBmitRIVES hteARY c&?pled to

limted with use of, for exanpl e, arate limting

o SRR B o S0 4 B Bt

connunlcatlon and |nclude a dagﬁ storage nedi um
the JrApagier; fhes PRe,OF PHe REPESSIUS SRINHePaIalive ta 6¢ts@fethat a signal
medi um and a conputer processor which executes the
streengfutadr signalsr from ohsceflolar  febrsemmumgcatiqpisunetwark of below a
connection requests fromthe application server after

predetermined Ctakdshiold; ahs daet segidrd peoddkdor smedRMilRe opbdive to,
a wreless connunlcatlon network; and limting a

baBEATRAr dRbctihg! BhE #Rf si grl ftren ﬂpﬁeﬁélb@nthE SHHES Lﬁmfnrea Tthreshold,

t he application serv g communi cat’l on

M ) o A S
re-establishing communication includes the acts of

angibe SPF A MPTRIPFeatss beipadmitherianstiieipcwhilg signals from one or
cellular telecomunications network; detecting that a

mgiegresddigomangehulef $dlepoalrsuhicatinmtsh eed@odel |ark afinadequate for
t el econmruni cati ons network is bel ow a predeterm ned

cohthesiogich, based on ceek@ct hdsksadbbatwhitd Sigfdhs the cellular
strength of the signals is bel ow the predeterm ned

tefeE& BrioRE Q'{QWI&@( 153 Ehesiaﬂa@&c% & B0 RuR" mBBAE station to be
It cell'ul ar :

onm

transmitted through the transmitter on a regular basis.

In finally another technique, a method of operating to " re-establish
communication between the wireless device and a wireless communication network
comprising the acts of: receiving radio frequency (RF) signals from a wireless
communication network during communication therewith; détecti‘ng that a signal
wstrengtl'l of the RF signals is no longer adequate for communication; scanning to
identify a new RF signal for communication; if a new RF signal is not identified by
the act of scanning, periodically scanning to identify ‘a new RF signal for

communication; and if a new RF signal is identified, transmitting a control message
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t el ecommuni cati ons networks; and while signals from
one or nore additional 41 WO 2004/ 066564

WESAGAEH3/ 000092 cel lul ar tel econmuni cat i oNRCT/CA2003/000092

net wor ks are inadequate for communi cati on,
transm.tting on.a regular . basis a control ssage
{0 BN SPRETCHERIAR | (h Mirelcos CoRaRiTIT o S Mavwsicude a
of the presence of the cellular nobile station. A
regeiveryvhich geqdsives radigtfresiienesy (R slgudls feom acweireless canmunication
transmtter; an antenna coupled to 5 the receiver and
netttverk danmisgrimtitebass comenwaticationeh@readids s eighatstigrloehl detectod@vhich
receiver and the transmitter; the one or nore

deRERE BSEAS sBRhHD OP@aRF LRrhQ: dek8GmittBAlond & SR processors

strength of signals froma celluiar tel écomrmuni cations
i A term.ned,threshold; . the one, .
cof IO e (BELRY, Tnq BRE R ERINET Yo b P afors, PAGESRE veins
on detecting that the signal_strength is below the
ORSFHTEL dPni rfgfiﬁertni"?f“%s dthe) RE signalorargj gRalanger opdesivate for
or nore additional cellular telecomrunications
copunypiciiion baged arhtheorignalrstiengh getedtes sonse thei wiyeless device to
further operative to, while signals fromone or nore
endetdintd offiast raedd vl sdanhBlgeRodBiyCahéwIRF §ighaIoK SoRn@unication;
i nadequate for communication, cause a control nessage
Q e | B
B S, KM ahio o R AN B Rl L hg 1o
. Aransmdted through the transmtter_on a.reqular .. ..
gty RS R Gy ST R HERiE e REALIb s Bft identitied in.
operating to re-establish conmmunication between the
theyFiFst paasle Qi seareing: A 4ayser bp BRESTBE ARG FaBIT A cratrpbmgssage to
conprising the acts of: receiving radio frequency (RF)
regbighbghscdmmumizaiipmsdf @ sew Rivsignadiis stentifiediet wor k dur i ng
communi cation therewith; detecting that a signal 20

st r @hgtabond-deREbEF efibdhahents f HrehBBH Qe AHEMLR ® Béxamples
conmuni cation; scanning to identify a new RF signal

onfiP' ﬁﬁ%&hﬁ,iﬁoﬂﬁieahgné AWV REa S5 Blay Be "Glected to particular

i‘dent |

embodiments by those of skill in art without departing from scope of invention,

which is defined solely by claims appended hereto.

What is claimed is:

43



the act of scanning, periodically scanning to identify

a new RF signal for communication; and if a new RF
wa@e@aabesss i dentified, transmtting a control PEFSAY®3/000092

42 WD 2004/ 066564 PCT/ CA2003/ 000092 to re-establish
Qﬁg@ﬂgnication. A wirel ess conmuni cation device may

de a receiver which receives radi o freqguency

(RF) signals froma wrel ess conmuni cati on network

during wireless conmunication therewith; a signa

strength detector which detects a signal strength of

t he IRF sAgnahsthod t reesgablishery @oemunioatich prioeessor wireless

5 coupled to the receiver and the transmitter; the one

coRm BB LidH QEASSHY a REleNGs c&ﬂﬁf@ﬁéaYﬁ%ntr@mgﬁJ ﬁfépa%n{rﬁﬁfucahon
the RF signals are no | onger adequate for

5 lo&ﬂﬂ&%ﬂ&%ﬁkhq%39ﬁ§ﬁ eV|%H§Pg%ﬁQQ4 grength det ect or;

cause t mﬁreless |nto a first nnde

of scanning to.identify a new RF si for . )
cormraans fa iicatizgl o Sriialaien Hae beaaes toapless device
into a second node of periodic scannlng to 10 identify

ang thewirtessingfedrkf or communi cation, i'f a new RF signal
is not identified in the first node of scanni ng; and

caubesddhent reasisingt tier indicdtioansfrithe @op@midieltioReisa0eddiflg an
re-establish comunications if a new RF signal is

idbetent i 3 af wlikesaRRVR=0@SE NisP e Lﬁm‘aﬁéﬁl@ %ﬁel@gs devices in the

invention are intended to be exanples
r di fications, and varlatlons nay be
10 Wﬁélfg%crf&ggﬁg p(g?t icular 15 enbodi nents by those of
skill in t departjing from scope of
i nv SHLSRA! ewﬁ?@wﬁgf iRk te Prbroadrastsd imythe witelass apivarlied
hereto. What is clainmed is: 43 WO 2004/ 066564
PCT/ CA2003/ 000092 CLAI M5
2, The method of claim 1, further comprising the acts of:
receiving an indication that communication is re-established between the
15  wireless device and the wireless network; and

based on receiving the indication that communication is re-established,

removing the identifier of the wireless device from the list.
3. The method of claim 1, wherein the act of causing the identifiers of the

20  list to be broadcasted comprises the further act of causing the identifiers of the list to

be broadcasted on a regular basis.
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1. A nethod re-establishing communication for a
wi rel ess comunication device in a wreless
W@ ormedseat i on network after a conmuni cati on BCT/08%003/000092
t her ebet ween, the nethod conprising the acts of:
recej ving, an indjcation_of the conmmunjcatjon |ogss
bet ieen gh‘é n%ﬁﬂi“%ﬁl %@%1&%% ‘@Eeregh@‘etaﬁ’bo apging dhe janfifiess, of the
_based on receiving the indication of the conmunication
ligt gake brpadrasiechepmpzestthe fusthespct df sauping thesisledtifiers of thee list to
a list of unavailable wreless devices in the 10
babrmoad @stedreene céntrelrittanmal oF tg witelosd ddteosk.of the |i st
to be broadcasted in the wireless network. 2. The
met hod of claim11, further conprising the act's of:
receiving an indication that comunication is

re-gstabld shed b en the 15 . wireless device and the
S & eaoThE RESQREER 1 Mmptin B h e e SFr
i ndi cation Eha commupicatjon is re-established, o
r emBFPAYBHEE iqfatifier peihegyirelpws davicel ey the listadter e rexpiration
the list. 3. The nethod of claim1l, wherein the act of
of @apesiodgpftinee. i dentifiers of the 20 list to be
broadcasted conprises the further act of causing the
identifiers of the list to be broadcasted on a
regul ar basis.. 44 WD 2004/ 066564 PCT/ CA2003/ 000092 4.

The gt hege ffonfled %1& M@@%@gie%ggﬁgﬁ@thggc&%ﬂsi ng the

identifiers of the adcasted conpri ses
the.fyrther. act of causi ngect.he identifiers of the |ist

10 to by Eelg opmpuiicaiondevicdy o channel of the

wireless network. 5 5. The nethod of clainli, .
conpri si T ther Kemnpydcation kps, resaiyinggigrads iftramtthe | wireless
of the wireless device fromthe list after an
expineawdrbn
decoding broadcasted identifiers of the list from the wireless network;
comparing each broadcasted identifier with an identifier of the wireless
15 device;
based on a match between a broadcasted identifier and the identifier of

the wireless device, transmitting a control message which informs the

wireless network of the presence of the wireless device.

20 7. The method of claim 1, wherein the wireless network comprises a

cellular telecommunications network.
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of a period of tinme. 6. The nmethod of claiml1,
conprising further the acts of: 10 in the wreless

wae omeiseat i on device: after the conmuni cati onPCDEA2003/000092
receiving signals fromthe wireless network; decoding

broadcasted identifiers of the lList fromth ireless. .
et yor k. I oA Fesg CEN NPHSR et 7 JBREOR 8 Torepblishing
an identifier of the wireless 15 device; based on a
CORMNERICAdeMBEH B Wirelsss cemradidagionmetwerk afte atdegnmunication loss
identifier of the wreless device, transmtting a
themmtithy themstedeontprsing the ace®ft he W rel ess network of
the presence of the wirel ess device. 20 7. The net hod

of Gl Mhel coMBRIBERiohNBsIM deb&is: E}%E&@Js{%dcﬂ@ﬁfifi%gz%fg% jrist of

cellul ar tel ecommunications network. 45 WO 2004
| wi.reless .communj cation
s e R ool bt AR S EORRIRREG on i o
a wreless co ni cation network after a conmmuni cation
| 0s SOMPREFEVFACH, @ﬁ&ﬁ?@@h&%"@@‘ﬁbr‘i’@r@ ideatifier of gthe wireless

after the communication |oss, decoding broadcasted
davigehtnd i ers of a list of 5 unavailable wirel ess

comruni cation devices in the wirel ess network;

compasddngn aathbichreadeass ®doddiesnbd id@ftifisk btAdaRe identifier of the

identifier of the wireless device; and based on a

witBle§dRaL MRS RitBhE Qgﬁﬂlﬁbpﬁe%%g@ WHil P Ins ek tthlaﬁzvirelgss network

identifier of the "wireless Ice, transmtting
10 of%ﬁ@ﬁ%e%nc%%%%gv%ire eLs evlicrg. orms the wireless network

9, The method of claim 8, comprising the further act of:
otherwise, normally refraining from transmitting the control message to the

wireless network.

15
10.  The method of claim 8, wherein the act of decoding broadcasted
identifiers comprises the further act of decoding the broadcasted identifiers over a
control channel of the wireless network.
20 11. The method of claim 8, wherein the broadcasted identifiers comprise

one of identification numbers and an IP addresses.
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10 of the presence of the wireless device. 9. The

nmet hod of claim 8, conprising the further act of;
wo@renedsse, normally refraining fromtransm ttPOmCAR®3/000092

control nessage to the wreless network. 15 10. The

thgd of,claim8, whereip the act of decoding. _
br oddcast B eifoth pY RS BonpPratsmPrteliet Hevicsc orgerises 2

eglegr:di ng the broadcasted identifiers over a control

cedtlos mrabligptation- wi r el ess network. 20 11. The net hod of
claim8, wherein the broadcasted identifiers conprise
one of identification nunbers and an | P addresses. 46
WD 2004/ 066564 PCT/ CA2003/ 000092 12. The net hod of

cl ai1g) 8, AWeBERbcdrNBuMChBYEESVIEe vomBrisRIgP | Ses a
cellular nmobile station. 13. A wireless conmmunicati on

5 deviGeeic@Prising: 5 a receiver; a transmtter; an
antenna coupled to the receiver and the transmtter;
one gr m)r.& Processors coupled to the receiver and the
trafsHTIEMY the one O nore processors being
operative to: 10 decode broadcasted identifiers of
unavaidnigsmne capplerde shesneiver apdithe transwitieces in a
wi rel ess comruni cati on network; conpare each
br oade astrexde pewagsotd @upléd o the rdcdet hid e @dnsbhifter;
w rel ess device; and
the one or more processors being operative to:
10 decode broadcasted identifiers of unavailable wireless communication
devices in a wireless communication network;
compare each broadcasted identifier with an identifier of the wireless
device; and
cause a control message which informs the wireless network of the
15 presence of the wireless device to be transmitted through the transmitter,

based on a match between a broadcasted identifier and the identifier of the

wireless device.
14.  The wireless communication device of claim 13, wherein one or more

20 processors are further operative to otherwise normally refrain from transmitting any

control message to the wireless network.
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cause a control nessage which infornms the wirel ess

network of the 15 presence of the wireless device to
wheooedss4ri tt ed through the transmitter, basePCDOA2003/000092

mat ch between a broadcasted identifier and the

i denti fi of. the wirel.ess device., 14, e.wW reless

Conmiini o3 SHES:oBBENER e GhERER oG cRepesing 2

20 processors are further operative to otherw se
celylaganabjlesgtioni n fromtransnmitting any control

nessage to the wirel ess network. 47 WO 2004/ 066564

PCT/ CA2003/ 000092 15. The wirel ess comruni cati on

device of claim 13, further conprising a cellular

nobitke Strak nafblesd @ombghitit ol &SI LM ¢RI ARG BECYES: more
of claim 13, wherein one or nore 5 processors are

r i ode broadcast.ed.i.dentifiers
5 pigtesbOE a8 RAHAN Yoy d36 (R0l BRRRRHES idillisks o¥iSa control
The wi.rel ess. comunication device of claim13, wherein’
chappel of the WielepRetVaEht i fi ers conprise one of
identification nunbers and an | P addresses. 10 18. In
a wirel ess communi cati on device, a nethod of
re-establishing comrunication with a wireless
comiini c@hé owilekky\oedmmfuin@dation | de¢icOf of COMMAINM T atyRRAein the
therewith, the nethod conprising the acts of:
brORMtiabRH 11 Méh it O h His TR Sl er®irichilsh Wb PR
15 decodi ng lgr oad aésieed iq{ipenetr} 1ﬂcers o u%rgégggggpgdﬁresse&
W rel ess communi cation devices in the wireless

10 networ k; conparing each broadcasted identifier wth an
identifier of the wireless | )

18, In a wireless communication device, a method of re-establishing
communication with a wireless communication network after a loss of
communication therewith, the method comprising the acts of:

monitoring a control channel of the wireless network;

15 decoding broadcasted identifiers of unavailable wireless communication

devices in the wireless network;
comparing each broadcasted identifier with an identifier of the wireless
device; and
based on a match between a broadcasted identifier and the identifier of the
20 wireless device, transmitting a control message which informs the wireless network
of the presence of the wireless device; and
otherwise, normally refraining from transmitting the control message to the

wireless network.
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devi ce; and based on a match between a broadcast ed
identifier and the identifier of the 20 wreless
walemioessed ransmtting a control nmessage whi ch Peif/oA2®3/000092
the wireless network of the presence of the wrel ess
devi ce; and otherw se, normally refraining from
transmtting the control nessage to the wreless
networ k. 48 WD 2004/ 066564 PCT/ CA2003/ 000092 19. A
cel 8 ar 4 cellaks ieteerineatinisationssysiem conprisisgng: a
cellular network infrastructure which: receives
i ndiacetlilansepfork dnfirastivcatre ovhittosses with one or nore
cellular 5 nobile stations; . adds identifi ers of the

one or nNRdcBives kdditafonsep bérﬁn&h?cta'tleﬂ §05§ I%Er]lg &r rte IEellular

conmuni cation | osses to a list; causes
5 N1 Siels p)% broadcasted thr ough t he cel I ul ar
net wor m%rastructure on a regul ar basis; 10 each of

the one o el | ﬁ mobi | e stations operative to:
decode tﬁé ‘r‘{?ﬁag QL%ld ¢ g8aOF Me sellglgnpmpbile stations associated
broadcasted identifier with an identifier of the

cel Mithagornmignicatien kaskesrio adisti cause a control nessage

whi ch infornms the cellular network 15" infrastructure

of the peasenclee dderitifierscl it & barbh@casteat ﬂ@@u%lp tIRE cellular
transmtted based on a natch between a broadcas

| deRbhbdRinBAridigre dndeRELihE BEsiQf the cel lular nobile

station.

10 each of the one or more cellular mobile stations operative to:
decode the broadcasted identifiers;
compare each broadcasted identifier with an identifier of the
cellular mobile station; and
cause a control message which informs the cellular network
15 A infrastructure of the presence of the cellular mobile station to be
transmitted based on a match between a broadcasted identifier and the

identifier of the cellular mobile station.

20.  The cellular telecommunications network of claim 19, wherein each
20 cellular mobile station is further operative to normally refrain from transmitting any
control message to the cellular network infrastructure, unless a match exists between

a broadcasted identifier and the identifier of the cellular mobile station.
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20. The cellul ar tel ecommuni cati ons network of claim
19, wherein each 20 cellular nobile station is

wo eootlessepper ati ve to normally refrain from  PCT/CA2003/000092
transmtting any control nessage to the cellular
network infragstructure, unless a natch exists between
2 bPndc AcTEthad st anlishing ficomectiof: B racararospplisation server
cellul ar nobile station. 49 WD 2004/ 066564

arpiCR GARNGS/ coopgpicatian devinet bperating eist abisshdss gccanmunication
connection between an application server and a

nelivoek, eissmethodioohqatsingthdaviseg operating in a wrel ess
communi cati on network, the nethod conprising the acts
of | strPigl fidRAtifEERt the Iy ?hgitioh'"é%rx%ﬁ’ﬁ&ll bﬁs%ﬁaﬂgn%ﬁy &8 iddhifier
association with an identifier 5 of the wreless

(ﬁngkg i gggﬁkving an indication of a conmunicati on
I'0sS between the wireless device and the wirel ess
networ k; receivying an_indication that. cormuni cation is
r e- ESEERANG eRdadisalicieeha cammupicasiondgssdeaiveen drrgwingless device
wi rel ess network; and 10 providing the stored

anglsthe avitel¢ssmeforkgent i fi ers of the application server
and the wireless device to assist in re-establishing

a coskedhs of heliveRR Hae ohihfssiond &Y FE8tAhEd Setween the
application server. 22. The nethod of claim 21,

witBRERINiENRAARE whlelh ObLABI Ay [ dent T T er s 15
performed after the act of receiving the indication of
the _co nication.l oss. 23. Th t ho
0o R Y Sediatiy eheniie o
performed prior to the act of receiving the indication
the fwirglesscédatisnic agsissin| iepstablishing a qunneger betvagencihei wireless
21, wherein the act of storing the identifier of the
dexpelandahée applsetiveservenpri ses the further act of
storing an application server nane of

Ef claim 21,
ithe application server and

22.  The method of claim 21, wherein the act of storing the identifier is

15 performed after the act of receiving the indication of the communication loss.

23.  The method of claim 21, wherein the act of storing the identifier is

performed prior to the act of receiving the indication of the communication loss.

20 24.  The method of claim 21, wherein the act of storing the identifier of the
application server comprises the further act of storing an application server name of

the application server.

50



the application server. 50 WO 2004/ 066564

PCT/ CA2003/ 000092 25. The method of claim 21,
w@ommpneessang the further act of: using the i dene€t/icar006f00092

the application server, contacting the application

ser r S n.re-establ.ishi ection. 5
\ﬁi rrelt‘rﬁs %I!f* 4%{ F%rﬁpﬂﬁmgéﬁgf%glﬁ‘iﬂﬁ ation
betvveen an__appli catl on server and a wirel ess
comtsBigctheiidentdiev pt thefapplicationosenveri catacsimglthe epplication server
between the wirel ess device and a wrel ess
toeesisiLinire-astablishied herconnédiienmet hod conprising the acts
of: storing identifiers of application servers in
association with identifiers of 10 wireless
comuni cati on devi ces betvveen whi'ch data
co nicati r t shed pendl and
> CO%N ca |%§ﬁ}o\séerog é§?‘ * lhﬁn %aefi u‘afﬁ’h&negjftween an
ilfmmm cation _ deyi i:e and a wirel ess comTunl cation
ALK SErRErANG 2 MiTefsss FRMBEIAEtioR enife {ramp rreanication loss
bet ween an application server 15 and the w rel ess
begrgeere éhepitirelass aleyice aansh aveitelesssopnmuinzatibe meteorkathe method
identifier of the application server and an
congefting theracfoft he wi rel ess device. 27. The nethod of
claim 26, conprising the further act of: using the

| deRidrigeideatifibiiCo Q%lﬁc%ﬁ()fll ARreh YA ask Qi %b %ﬁh H}a%tiﬁers of

appllcatlon server to assi st |n re-est

con t| 0 t hod of, . m 26, wher.ein
10 W’%%]lgs i en glh%q‘ ‘i‘ﬂ’éceapge‘iwcegﬁ @Eétla BWP%@nénwere
esta%ﬂlsﬂe%a(grl poe%d\:’r?gr, \ellr?crl name. 51

after communication is re-established between a wireless communication

device and a wireless communication network:
assisting in re-establishing a connection between an application server
15 and the wireless device with use of a stored association between an identifier

of the application server and an identifier of the wireless device.

27.  The method of claim 26, comprising the further act of:
using the identifier of the application server to contact the application server

20 to assist in re-establishing the connection.

28.  The method of claim 26, wherein the identifier of the application server

comprises an application server name.
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WD 2004/ 066564 PCT/ CA2003/ 000092 29. . A server,
conprising: a data storage nedi uny conputer

WO p@i06Est4 ons st ored on the data storage nmedi uPCT/BA2003/000092
conmput er processor which executes the conputer
instructions for: storing identifiers of application
servers in association with identifiers of wreless
conmuni cati on devi ces between which data
comni c&t9eovs, conpisiegt abl i shed or pendi ng; and
providing an identifier of an application server to
assiastata storae médiast; abl i shing a connection between the
application server and a wirel ess conmunication

devicempafidrahstFTONE bordd M itetfsBRicRhdfNRD bet ween

~the wreless device and a w rel ess “communi ¢ati on
net The server of claim 29 erein_the
compuerP pblEs PR s ko pu e Rt Bt e
instructions for providing the identifier is used for
cont act | AGTPRddentfirs ehapRiiraien seversgnasseniation with idewtifiers
connection between the application server and the
wi 1 off exireldesy icommBiicatipine dedrese betnfeen| wihinh? latavhemneiumications
the conputer processor which executes 20 the conputer

| nstwéie bitablshied olpeAdingeshd or contacting the
application server with use of the identifier to

further ?E@l&%g'p n! Rreffhiablor s rhg)ﬁgl@%tﬁoef \%&U@?i Poataisﬁglc in re-

bet ween I catl on server rel ess

devi ce. .52 WO 2004/ 066564 PCT/ 003/ 000092 32. :
ot KOGPHGTPEA FPRAEOR LER 4bF | SRR server and a wireless
conmuni cati on between a W rel ess conmuni cation device
and camIEEration; fevice after comppenigptiaiois coaprblishag between the

wireless device and a wireless communication network.

30.  The server of claim 29, wherein the computer processor which executes
the computer instructions for providing the identifier is used for contacting the
application server to re-establish the connection between the application server and

the wireless device.

31.  The server of claim 29, wherein the computer processor which executes
the computer instructions is also used for contacting the application server with use
of the identifier to further assist in re-establishing data communication between the

application server and the wireless device.
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the acts of: receiving a plurality of connection
requests fromthe application server to the 5

woweoeloess4 devi ce after a comruni cati on | 0ss beP@BEA2wM0R600092
W rel ess device and a wrel ess comruni cati on network;

and i m t,i ng .a er. or a rate _of. the connectian

r eql?g‘st s % F‘%chﬂé’ngiﬁﬂllt?t@ & feé‘??tae@é r Ol ¥Ry NicREon between a

communi cation | oss between the wirel ess device and the
witelesy eqramupidatien idevice a3g. amrppplieatioo detfercthei medRd comprising

wherein the act of limting the nunber or the rate of
theetsobnnecti on requests conprises the further act of

performing a rate limting process with the
CONRERAVIAR aRGHES} & donARddiereaRbli ABH R SPUAE
34. The rr%t hod of%I cl ai m 32, y erein the a ?%%ms]e?verto the

Lt PG : a f the connection,
s wirgn apgel M B flnicalp [of Befh et ot PORTRg&ice and a
Irlaffi C olicin tg,r ocess With the connection requests
WEEETH P f"?‘?:rh‘?‘? rig@hder . 35. The method of claim
32, wherein the application server has user 20
i nf §FHERg emuthberhor & rgga s dlie conndvboniregiastssframviheeapplication
36. The nethod of claim 32, wherein the application
seser deringahe aomenitiddtiondpgdl het@bérOthel WirelsLdWitdadd Be wireless
wirel ess device. 53 WO 2004/ 066564 PCT/ CA2003/ 000092
nedforklhe net hod of claim 32, wherein the wrel ess
device conprises a cellular nobile station. 5 38. The
met hod of claim 32, wherein the nunber or the rate is

10 . .
determ ned based on an Access Point Nane (APN) for
t he g\n reJress evice. . :

33. he method of claim 32, wherein the act of limiting the number or the
rate of the connection requests comprises the further act of performing a rate
limiting process with the connection requests from the application server.

15 34.  The method of claim 32, wherein the act of limiting the number or the

rate of the connection requests comprises the further act of performing a traffic

policing process with the connection requests from the application server.

35. The method of claim 32, wherein the application server has user

20  information which is pushed to the wireless device.

36.  The method of claim 32, wherein the application server has an e-mail

application for use with the wireless device.
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39. A server for facilitating a re-establishnent of

data conmuni cati ons between an application server and
w@2000ed5e6s commruni cati on device, the server ROI/CA2003/000092

conprising: a data storage nedium conputer

i nstructions stored on the data storage nedium a
~conputer processor which executes the conputer.

instructions for: receiving a plurality of connection

r eqlﬁgst s The orethed abplaim a2 omhereiny the witelesht davige comprises a

conmuni cation | oss between the wrel ess device and a
celjutagnestgle stadiomuni cati on network; and linmiting a nunber

or a rate of the connection requests fromthe

application server during comunication |oss between

the wireless device and the wreless netmork 20 40.

The s8e Vet Ao RlARFLES NGLEHE 0%, SO ol Processar.

whi ch execu e conpdter

nunber or h r at e connection requests
bﬁS%‘? PB AR gessoin ; ffrng& @Erﬁh‘? Yiireless devigs. 2004/ 066564
PCT/CA2003/000092 41 The server of claim 39, wherein
t he conputer processor which executes the conputer
instructions for limting the nunber or the rate of

t he 38onnéctérver foretHatiBatinger feQistiblighibRf bf ClaROldkiRBhications
technique. 5 42. The server of claim 39, wherein the
beSREME an CAPIChESES sBRefPSRBSS vARkIRLs NRIRmAEN &&idtC e server
comprising: |
a data storage medium;
computer instructions stored on the data storage medium;
a computer processor which executes the computer instructions for:
receiving a plurality of connection requests from the application server
after a communication loss between the wireless device and a wireless
communication network; and
limiting a number or a rate of the connection requests from the

application server during communication loss between the wireless device

and the wireless network.

40.  The server of claim 39, wherein the computer processor which executes
the computer instructions for limiting the number or the rate of the connection

requests performs a rate limiting technique.
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43. In a cellular nobile station, a nmethod of
re-establishing conmuni cation 10 conprising acts of:
wep@rastisng in a cellul ar tel ecomruni cati ons neP@DCK2003/000092
detecting that a signal strength of signals fromthe
cellular teleconmunications network is below a
predeterm ned threshol d; based on detecting that the
signal strength of the signals is belowthe 15
pr edét er Anpedveneiciain V\g@éﬁih itiggeceputet gragkssof mivichonecutes
or nore additional ceIIuIar t el econmuni cati ons
tha etommrider, irmtroictidns forshmitirgs tHer anmbee oprtheas® of the connection
addi tional cellular telecomunications networks are
retjAGAEH 8 rehsfaOta 60 FEHAKE #chAlfuel Fansm tting on a
regular basis a control nessage which infornms the
cellular tel ecomunications network of the 20
presence of the ceIIuIar nobi | e station. 44. The

net d o cIa|n14 ggg Blng the further acts of:
6%‘6’8%9, 14 Wegeqogaqrpqqg appdgcess Point

the Si naI strength of the signals is above the
N@m%@%?&9ﬁﬂﬁ@@ threshol d; and based on detecting that
the signal strength is above the predetern ned
threshold, transmtting the control nmessage to the
cellular tel ecommunications 5 network. 45. The net hod

of abai MrABcelit:HEBi1CRR, %'rﬂ&ho%?feeés@aﬁlgﬁm %orrggﬂmcahon

operating in the cellular f el ecommuni cat | ons

Coﬁﬁgghk§%§ 3pe further act of receiving e-nmail

ion pushed fromthe cellular 10

teleconnunlcathqs network. .
operating in a cellular telecommunications network;

detecting that a signal strength of signals from the cellular
telecommunications network is below a predetermined threshold;

based on detecting that the signal strength of the signals is below the
predetermined threshold, scanning for signals from one or more additional cellular
telecommunications networks; and

while signals from one or more additional cellular telecommunicétions
networks are inadequate for communication, transmitting on a regular basis a
control message which informs the cellular telecommunications network of the

presence of the cellular mobile station.

44.  The method of claim 43, comprising the further acts of:
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46. A cellular nobile station, conprising: a
receiver; a transmtter; 15 an antenna coupled to the

WO e@eios@s4 and the transmitter; one or nore proBEFSAR®3/000092
coupled to the receiver and the transmitter; the one

or re.processors bei ng operative to defect that a .
Si gggqec@ag ttﬁe §¥gna§§t§%gt}§ of ?]&nsgnela is gpgye the predetermined

t el econmruni cati ons network is bel ow a predeterm ned

thieblr@ddhasidd; 20 the one or nore processors being further
operative to, based on detecting that the signal \
st r eagtihoh sddiedthiy e theesdghar sieaiggh tibrashel the prdbtermined
‘for signals fromone or nore additional cellular

0 L eat l,0 rks. 5 4 ot
ﬂn%%¥?%%§%%%/000g9g§ ?ﬁgm%ngéﬁ?gﬁg?eﬁﬁ¥£§§§§%F%é elngmcatlons

gﬁéiher operative to, while signals fromone or nore
itional cellular telecomrunications networks are

i nadequate for comuni cation, cause a control nessage
which inforns the cellular telecomunications network
of the presence of the cellular nobile station to be

5 t AansnThe wdthddrafulpimtdBefurthansomptigingon a regul ar
basis. 47. In a wirel ess conmmunication device, a

met hodrah BPeIAtINEpdrRine in @Rb aRILBR ©REFHAEHABAS network
between the wirel ess device and a w rel ess

. . . i _ :
cof R Ak 8y SRRk, SRR SRR R k)t ol
connunica%ion networ k during comuni cation therewth;

te GNP RiPRSREtWOLl gnal strength of the RF signals is

no | onger adequate for

46. A cellular mobile station, comprising:

a receiver;

a transmitter;

an antenna coupled to the receiver and the transmitter;

one or more processors coupled to the receiver and the transmitter;

the one or more processors being operative to detect that a signal strength of
signals from a cellular telecommunications network is below a predetermined
threshold;

the one or more processors being further operative to, based on detecting that
the signal strength is below the predetermined threshold, scan for signals from one

or more additional cellular telecommunications networks; and
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conmuni cation; scanning to identify a new RF signal
for con-ununication; 15 if a new RF signal is not

wo deansdssed by the act of scanning, periodi cal PET/CA2003/000092
scanning to identify a new RF signal for

co nication;, and if ne signal is identifi
Cr ae Ane o it ERgsercst OrBEduhe PR, hiiEisienaf Brom one
comuni cati on. 20 48. The nmethod of claim47, wherein
or thereg @ldiiongbt eeditan g tedespprnwaisationge RefWerkn gareh dradgquate  for
recei ved signal strength indicator (RSSI) is below a
copfhreaédadibn neguset ha esdonkm]l SAes¥de2 00Ai@6656frms the cellular
PCT/ CA2003/ 000092 49. The nethod of claim47,

tel &OMRR IS A ris NGe ik R TthaGreddhice BOARICENUIRLThEHIR fFtion to be
fromtransmtting the control nessage until a new RF

' ly S i i fi : .hod of claimA47,
trag%rﬁ‘lquefisﬁodll g?ﬁg&%ﬁxﬂiet’@ggg rgg@grg%&g?i ng i;t gl ? sl eep

node between periods of the periodic scanning. 51. The
nmet hod of claim47, wherein the control nessage

conprises an update nessage. 10 52. A wirel ess

com#flini dat a ovirelessi cemmemiqatips j dRyicea ar mediade of WipesHing to re-
receives radio frequency (RF) signals froma wreless

estePIERLUbINGAihRALAEbyekn b Witglewd deliesand o Witebéss @bindinication
therewith; a signal strength detector which detects a

nefth @RI fER0LE 106 othe RF signals; 15 a transmitter;

receiving radio frequency (RF) signals from a wireless communication
network during communication therewith;

detecting that a signal strength of the RF signals is no longer adequate for
communication;

scanning to identify a new RF signal for communication;

if a new RF signal is not identified by the act of scanning, per.iodicallly
scanning to identify a new RF signal for communication; and |

ifa new RF signal is identified, transmitting a control message to re-establish

communication.

48. The method of claim 47, wherein the act of detecting comprises

identifying that a received signal strength indicator (RSSI) is below a predetermined

threshold.
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one or nore processors coupled to the receiver and the
transmtter; the one or nore processor being
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PCTh@Aly3r 80502 fremusansniting thel esdrolavessesq vnthagrew RF

into a second node of periodic scanning to identify a
signelis Rfergifigdal for communication, if a new RF signal is

not identified in the first node of scanning; and

cause the transmitter to transmt a control nessage to

re-establish 5 communications if a new RF signal is
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cla n rocessors normally
refrain from causing, the transq&iter to transnit the
contRErngEEe agleenmode betyagn periadspidhe pyriqesianping .

10 54. The wirel ess conmuni cation device of claimb52,
wherein the one or nore processors cause the wrel ess
device to enter into a sleep node of operation

bet BReMHeficadsl of cldig PErwheket Sleanomtpg hesdalae @mmyé
node of periodic scanning. 15 59

update message.

52. A Wirelesg communication device, comprising:
a receiver which receives radio frequency (RF) signals from a wireless
communication network during wireless communication therewith;
a signal strength detector which detects a signal strenéth of the RF signals;
a transmitter;
one or more processors coupled to the receiverAand the transmitter;
the one or more processor being operative to:
determine that the RF signals are no longer adequate for
communication based on the signal strength detector;
cause the wireless device to enter into a first mode of scanning to

identify a new RF signal for communication;
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cause the wireless device to enter into a second mode of periodic
scanning to identify a new RF signal for communication, if a new RF signal is
not identified in the first mode of scanning; and

cause the transmitter to transmit a control message to re-establish

communications if a new RF signal is identified.

53. The wireless communication device of claim 52, wherein the one or
more processors normally refrain from causing the transmitter to transmit the

control message until a new RF signal is identified.
54.  The wireless communication device of claim 52, wherein the one or

more processors cause the wireless device to enter into a sleep mode of operation

between periods of the periodic scanning in the second mode of periodic scanning.
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