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of the patent docunent or the patent disclosure as it appears in the
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all copyright rights whatsoever. The following notice applies to the
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| NVENTI ON [00021 This invention relates to the field of cel]ular based dat a
networks, dR801hore PAdRAriLETERE glisclogure ofdhin patept dPsHMERiCRGaS Raterial

transm ssj Or\/vrtn@h fl é%&t&&pyﬁéhﬂﬁ?@%@tnéﬁﬁ%@éﬁyn RO SbbjEblor] {VENTI ON

[0003] In cellular based networks, nobile devices (a phone, personal

di gi tal assthgtf%ﬁﬁm"%rr@@rqdéﬁt'@bby ﬁwoﬂerfgtt%ﬁ]é%te”mm%‘ﬁ%wer@ﬁ%"ﬁred to as
"cellular qga% ird a8%itS %Qrs(%%owpéi]‘éﬁt 5y T"ra@@?‘n‘éﬂ{bfﬂcg'dé%ttﬁféeo?%E@BWr ks

support TCP/ ransm | on ntrol Protocol/Internet Protocol) sockets,
cel | ul ar cI i motherwiseaeseves slhcopysghlgightowbaiapeverarlbe fellovjngeeticer s on t he

| nter net . %)gffi{a? cpth‘éréeoft Id &5 di&%g%[e%né\e%ll tgelllt%\f?(%ﬂgﬁi frf’%y]f?\ﬁmgg hb i@

clients freqg cann recel a connec net wor ks,
i.e., thBey o@mwlght ©208n, lnie! £orRBatiwot KdtRiginid Resarvedconnecti on from a server
or peer (i.e., other cellular clients). Consequently, the "push" nodel of

data distribution does not vvor I nts on these networks.
[0005] Instead, cellular client ééﬁéﬁtgg I@&Eﬁ{gﬁf rom cel | ul ar networks
manual | y b?/l[oabt]l ng i Mhidtinwedition vslatel & thedfll ¢ bhdalakr bysddeatt setworks,
automati ca at

glnd, more particularly, to a method of improving data transmission to clients on

15  these networks.

BACKGROUND OF THE INVENTION

[0003] In cellular based networks, mobile devices (a phone, personal digital
assistant, and laptop, for instance, hereinafter referred to as “cellular clients”) are

20 connected to a network. Since these networks support TCP/IP (Transmission
Control Protocol/Internet Protocol) sockets, cellular clients can establish

connections with arbitrary servers on the Internet.

[0004] In the current state of cellular networks, cellular clients frequently

cannot receive data connections from these networks, i.e., they cannot listen on a
25  socket and await connection from a server or peer (i.e., other cellular clients).

Consequently, the “push” model of data distribution does not work for cellular

clients on these networks.

[0005] Instead, cellular clients may receive data from cellular networks

manually by calling in at various times determined by the user, or automatically at
30 predetermined intervals. The latter of these methods is called polling. Polling is

one way in which the “push” method of data distribution can be emulated. Polling,

however, has some disadvantages. For one, itis an inefficient use of the client’s
1



30 predetermined intervals. The latter of these nethods is called polling.
Polling is one way in which the "push”" nethod of data distribution can be
enul at ed. wB®Blo283g7 however, has sone di sadvant ages. For ®Q&/US02/28532 an
inefficient use of the client's i W 03/028317 PCT/ US02/ 28522 however, has
sone di sadvantages. For one, it is an inefficient use of the client's
battery |ifeowsven hastsocwrdiwvgotegﬁs.i Epr gne; dids Ry inefficierd uge of thedwipalradi ng on
how t he dat bi : | 1] Lntern y differ
in differ entbaattlééﬂﬁl cai;slooﬁ Claﬁ%p' rﬁlgg&é%%rﬂ%?/&{égus%?’edégg g%"hﬁ o h\fﬁ\; thg?l mal
interval. 5 B EﬁagﬁS(ﬂ?ﬂeﬁTlFﬂdha?nd'rHEh@nglmemoméy deaaeirpdlé‘elent i nvention

is illustrated,.b i i h
figures of at%@"a%loi*%pgﬁwﬁégﬁﬁ’%yﬁ%@f’eg%ﬁe‘rm%v@n“@%m% EVRL et ance nuneral s
refer to simlar elenents and in whic d FIG | |IIustratesa

cel lul ar fnetwork in an exBRIGFPES QBH%H QFT EPRAWNEISFIG 2 illustrates

an interceptor in a cellular network in accordance wth enbodi nents of the
i nvention. [[0008]] FI GThd pifeseat ihiventitngs tllutﬂrétaeﬂbya\teiyrtg examplehand hot ccor dance
wi th enbodi nent ntlon fl owc

i1lustrating'® %@PP{I?&'OMF‘ t%e gurgn et i E%Pﬂ%%gﬁwms 3l 'BFPZ%%W Hents of
the inventi qBferéicEMudblaldbsfdritddiiilbl SlemEhits AriMBMHi¢EN [ 0011] I n one aspect
of the invention is a nethod for enulating push functionality in a

cel | ul ar dat[ﬁOQ@t wor K gy dnef) &rﬁ%é’&%eﬁﬁér"r?e’twb& in Qﬁle%ﬁ%MémbH g K

recei ves dat |venC|en an 1 nterceptor ncalon W th the
20 server determ nes the ient's i ng address and ut| lizes a pagi ng

functiond i t008lo not F§- % H@Stfﬁt¢%ﬁ‘ﬂ‘ ?fﬁ?ptp'f'”r?a%lelﬁtrﬁe WQHK FERGSSFAICR o t hi s

notificati onyyt &BpEHihRALs oﬁﬁ@nﬁgﬁﬁo,{o the server and requests the data. The
server sends the data to the

[0009] FIG. 3 is a flowchart illustrating a method in accordance with

embodiments of the invention.

[0010] FIG. 4 is a flowchart illustrating a method for a client in accordance with

15  embodiments of the invention.
DETAILED DESCRIPTION OF THE INVENTION

[0011] In one aspect of the invention is a method for emulating push
functionality in a cellular data network. When a given server in the cellular
network receives data for a given client, an interceptor in communicatidn with the
20 server determines the client’s paging address, and utilizes a paging functionality
to notify the client that it has data. In response to this notification, the client
connects to the server and requests the data. The server sends the data to the

client in response to this request.

[0012] The present invention includes various operations, which wili be
25 described below. The operations of the present invention may be performed by

hardware components or may be embodied in machine-executable instructions,

which may be used to cause a general-purpose or special-purpose processor or

logic circuits programmed with the instructions to perform the operations.
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client in response to this request. [0012] The present invention includes
various operations, which will be 25 described bel ow. The operations of

t he presewbDomwsmnti on may be perfornmed by hardware conpoR€mtGSowesseny be
enbodi ed i n machi ne-executabl e instructions, which my be used to cause a
general - purpose or speci al - purpose processor or logic circuits programred
Wit h t he i ngitectiveinsthe @ppeatibns mayte parformed by . commbtod/d pasiware and
PCT/U802/2852% AIternatlver, t he operations may be perforned by a
conbi nat i on S8*VA%r dware and ~software. [ 0013] The present invention may be
provi ded as a conputer program product which may include a

machi ne- r ead@M3A nedi T BESERGNEPR dNavHee RIGMIded a8 RsaMRUETRSIRAT ch nay be

used to prog}}(%mr?gwﬁf&mﬁéﬁncﬁﬁé adhB&in& &%%B%ﬂh@dxdt%ﬂa%@st&@dﬁﬁér%@ﬁm a

process acc € present 1 nvention I né- readabl e nmedi um
may i ncl dde insbuctions wibich Imayi heewseddo progspye eprsirées @s othgpelasiPnigi sks,

Co RV ( CongogL D Reifiid iFikoks IR ERb B BRANG o ehafi | POV
Er ogr am*ragl gedibsdte mdwmmapnmcms:)e,, bEEE?IRm/hm(c@l toc flopnyedjsieties, Olﬁtcalsdiblk%

r ogr amma - Moy ’
or ot her ty?ﬁ%ﬁﬁcﬂ#%ﬂ?@%iﬁgﬁéw @g{;@%@%ﬁé%i %’5:‘15 @ugb f%agéoq?al JIs ori ngemry
el ectroni c IRGVS (Readasly 116MdAEs)VBARERandbieAqeess Memdriesp EHROMeay al so be
tr anst erlfed (F3APE PP BaUe Headay blegiores). BERROVR G PR ng” "
conmput er ( e.Easabfe Pldgéininadble REad Opfy Memanés)gmagsetwﬁmbmeal dardsaﬂaaw rier
wave or other propagation me

Vi a commupi cati.on lin a nmodem
or network CORAYL PloRHeEr 9\(8%8?@56 G Ama eef%dagl ‘H‘mest“'tﬁg9&°rs’ﬂ%frfg be
regarded as fRhicShétucBoR®Chi ne- readabl e medi um

[0014] Moreover, the present invention may also be downloaded as a

15 computer program product, wherein the program may be transferred from a
remote computer (e.g., a server) to a requesting computer (e.g., a client) by way
of data signals embodied in a carrier wave or other propagation medium via a
communication link (e.g., a modem or network connection). Accordingly, herein, a

carrier wave shall be regarded as comprising a machine-readable medium.
20  Introduction

[0015] In embodiments of the invention, a cellular based network may
comprise GPRS (General Packet Radio System) or CDPD (Cellular Digital Packet
Data), for example. Furthermore, a client may comprise a mobile device such as
a phone, a PDA (Personal Digital Assistant), or a laptop, which supports TCP/IP

25  (Transmission Control Protocol/Internet Protocol) sockets that enables the client
to establish connections with arbitrary servers on the Internet.

[0016] For purposes of illustration, the GPRS network is described herein.
A GPRS network is a service that provides actual packet radio access for mobile
Global System for Mobile Communications (GSM) and time-division multiple

30 access (TDMA) users. Some of the benefits of GPRS are that it reserves radio
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20 I ntroduction [0015] In enbodi nents of the invention, a cellular based
network may conprise GPRS (CGeneral Packet Radio Systen) or CDPD (Cell ul ar
Digital Psolan283bata), for exanple. Furthernore, a client PEAYUSOVERSLE Se a
nobi | e devi ce such as a phone, a PDA (Personal Digital Assistant), or a

| apt op, which supports TCP/IP 25 (Transm ssion Control Protocol/|nternet
Prot ocol ) saekairses baly wenlihers is Hatadbisend anddire&lcﬁslrélﬁncfe@mlrtlemlltidmas with ]
arbitrary servers t he Internet.. [0016] For purposes of illustration, the
GPRS net\>//\0r k&ﬁcgﬁ'ﬁgggﬁ(ﬂ%ﬂwﬁ&%IFW.entSA GPRS network is a service that

provi des actual packet radi o access for nobile @ obal Systemfor Mbile
Conmmuni cat i dA91{IGsM)  Bdet theeugeo sirleref egllyiapreiwgdksadate San OTIINIS) puledr s.

S f th | [ r.adi . 0 17
ST US02) pad B S Al ey B plidftg, Pul B35 XEthel Aot Aty 1EHEC o
rel i ance on timelly aiusanl Pugh refersto thei tratiseussien ofddta et @ peateternfir@@iltthe, Under

the current st I r L I I fromthe
net wor k, ratcﬁe@H? Egljr?d%%snlﬁglg% cgﬁﬂ%ﬁ%? E'Prs]g? é“ﬁleﬁzb%@%ﬁﬁ%&whﬁ%%% r eal

5 tine by a fuseionalityshnbefangated ushg naII'mgsm)Iﬁm;goanbéadataﬁcﬁéntalsmf ’thecI

redet erm ne b r.under predeterm ned conditions, suc S e ata is
Iroecei ved. V%cﬁIFIéI SBE%"I??V Il'%ng%%ﬁtaqa%&? %o?ﬁlﬂ@gygﬂé}ﬁlgpélae H%‘?rnge %qun%ﬂ H%I li ng
can be an i rteé tiata wmaigeusbilled. Fhgheralor@rthe poliag irgsrval réediffél Bliffdrenccan be
potentially costly to the user, d? endi FEI% on how the data usage is billed.
Fur t her i o, SRPREATSBR | Wiy PP §B8T Wal TralPcetar e aThORUTAIGHEREL 10 app! i cat | ons,
with no good way to predeterm ne an optimal interval. [0018] In enbodi nents
of the inverdf0t8], paglmembudicentslithe nvestians pdaging furetivhalityispuset to

e el BB S P S b o e e
Servi ce ( herexample, pagih§VEJtionSIM3 i achieveld-udingetbt icomabr IsediSrtudesk gy
various Service (hereinafter “SMS”). SMS is a bi-directional service used by various
15 cellular networks for short alphanumeric messages that are transported in a store-
and-forward fashion. While SMS paging services are described herein, it is
envisioned that any network having an appropriate paging network may be used,

and that it is not necessary to use a cellular based paging functionality.

Exemplary Embodiment

20 [0019] A GPRS network 100 is illustrated in FIG. 1. It comprises a GPRS
cellular tower 102 that transmits data across the Internet 106 between one or
more servers 108 (only one shown) and one or more clients 110 (only one shown)
through GPRS services as represented by a GPRS cloud 104. GPRS services
comprise, for example, SMS.

25 [0020] As shown in FIG. 2, when a server 108 receives data, a detector
module 202 of an interceptor 200 detects the data. An interceptor 200 may, for
example, be part of the GPRS services 104 for monitoring the servers 108 in its
network 100, or the interceptor may be integrated with each server 108. The
detector then determines which server 108 the data is located on, and which client

30 110 the data belongs to.



15 cellul ar networks for short al phanuneric nessages that are transported
in a store- and-forward fashion. Wile SM5 paging services are described
her ei n, 1WOi0g/0288m¥%i si oned t hat any network havi ng an appr ®oTiEs0E2852i ng
network may be used, and that it is not necessary to use a cellular based
pagi ng functionality. Exenplary Enbodi nent 20 [0019] A GPRS network 100 is
i |l ustrated[0021F G 1A ldakupomuiuies2@4 of t@PRSerceplor DA pbtainsghe paginghat
transmts datg acro t he .l.nt.er,net . ers 108
(only one sﬁ‘g sséc?{itﬁgﬁﬁergrﬂhblﬁécaélp?l@ﬁ?@ﬁ%\%@g% gﬁ{éﬁn%%%eps oé&)ng)s[ﬁé@/hr ough GPRS
servi ces as acegyses ¢nd 8MseraicEPRIheIGRRIS $6Aice€PRS usigva paging mterfacese, for

exanpl e, SM5. 25 [002 As sho I n [ 108 receives
data, a det @@Fcﬂasg?ﬁ)@ il‘% pg@lggg}%[’fﬁs@5%33?@5%{3@%%96@- ﬁﬁ?ﬁﬁ% PReE @St a. An

i nt er ceptor cH&® 1mBY notifpihg tiexelrspt ¢10 thait paeas dafa frdre 2GRS seeveri 108s 104 for
nonitoring the servers 108 in its network 100, or the interceptor may be

I ntegrated w each : ' ingh
| ucarat o9, Yhbhneach $65 Ut A0 meliion SeHBRHS oA fIERUSENES eR el Server
WO 03/ 02831 ThRCIINdSoRs28%Ee be makmpnuallydylkeupsarmiithe clkad 140, inkéigmeasecept or

the i nt or coptoroSot TRuiRH el ® R Bseis b bMflecin” Mols toplPt 7, 000

104 usi ng a npagialtgrniatively flecmade anmzdisallys in whith eagmitherajesiddiOegeul@08 for t he

client 0. The SM5 pages.the 5 cljient. 110 notifyi.ng th | i . 110 that

“t has ot a Anaeanr SRR athrshST s A% s 108 BRsoRie® I b

est abl i sh a reg@ficgiohitedt ivhdsddthe server 108. This connection nay be made

manual |y by a user on the client 110, in which case the user would utilize

a server |. est alih; .0 ' n '

alternati ve:-ﬁ;)/?é:ﬁe md@Hg%h&ﬁgﬁ;@gFﬁg),%liehf&%qﬁ;h‘ﬁgg%égrﬁ’ﬁéél@{ﬂllt gﬁ?wfﬁev\oul d
described and illustrated herein as three separate modules, it should be

understood by one of ordinary skill in the art that the modules need not be distinct,

15 individual modules. The modules should be understood as comprising the
functionality described herein, and that the functionality may, instead, be
embedded in a single module, or any other combination of modules.

[0024] FIG. 3 is a flowchart illustrating a method in accordance with
embodiments of the invention. The method begins at block 300 and continues to

20 block 302 where data is detected on a server for a given client on the cellular
network. At block 304, a paging address for the client is determined, and at block
306, notification via a page is sent to the client that it has data. At block 308, the
data is sent to the client from the server in response to the client connecting to the
network. The method ends at block 310.

25 [0025] FIG. 4 is a flowchart illustrating a method for a client in accordance
with embodiments of the invention. The method begins at block 400 and
continues to block 402 where a client detects a page alerting the client that one of
the servers on a cellular network has data for the client. At block 404, the client
connects to the network, and at block 4086, the client receives the data. The

30 method ends at block 408.



10 automatically establish a connection with the server 108 in response to
receiving notification that it has data. [0023] Wile the detector nodul e,
| ookup nowologjo2gsmd cal | out nodul e are described and il | ugcraisez245er ei n as
three separate nodules, it should be wunderstood by one of ordinary skil

in the art that the nodul es need not be distinct, 15 individual nodul es.
The nodul es Gimeluksinbe under st ood as conprising the functionality described
her ei n, and that the functionality may, instead, be enbedded in a single
modul e, 36'0’ Eﬂeher ﬁQH@lfd?@éd)lﬁ@ sBémﬁE&ﬂHrH aRe inveRBGHhagbéan dedcfibad iltpwChar t
|Ilustrat|n thod i n accordance wt enbodi nents of the invention. The
met hod begi Mefezancsito srediiwerahadivenis th@@z@ft BWED hgwews, Beevigratthaldat a i s

det ected on Vi t bl ock
304, & pagi raagtifERbelord ldkEEnGes Rl oETpadnERYb Wbt (RBR ol

noti fi cati onhe/bmaaepaget anﬁ @@pe of thetlh\éertflbheH'hetsha@lfl¢6tt|0h@@d@ﬁ@\&lngﬂﬁr%I ock

308, th h
08 e o Bl ) phPedhle R e SEY Sl esRgtee Lo [0S
FIG 4 is a flowhart illustrating a nethod for a C|qu§ a cordance
with ermbodi M8ORA of t Rer §xaNiie.WHe the,SPRS RetwoREkgsReen %PBE@J NeI6'Ma Hd

continues t%hghﬁ% &R%uéheroﬁe%fsrdmy smir%tesarﬁhaﬁﬁs c@hé‘éﬁté Botnishe client
t hat one of € Servers on a lular network has data for the client. At

bl ock 404 timeengbh era notcsérmﬁledlﬂ“steﬂéo sheh ek, Indaet, atheprelitaraebyorkpe
client i met hod ends at block 408. 5 WD 03/028317
PCT/USOf‘ §%§ﬁaEg%¥ﬁ§§?3H£?§%%p] In the foregoing specification, the

i nvention has been described with reference to specific enbodi nents
thereof. It will, however, be evident that wvarious nodifications and
changes may be made thereto w thout departing from



5 the broader spirit and scope of the invention. The specification and

drawi ngs are, accordingly, to be regarded in an illustrative rather than a
restrictiwooseesser [ 0027] For exanple, while the GPRS net WOTKRISOAE85REEN
descri bed herein, it should be obvious to one of ordinary skill in the art

that the concepts of this invention are not strictly limted to such a
network. In fact I\ W .networks, 10 such as CDPD may be used. 6
WO 03/ 028317 PCTWEO??%%% Eg@ET IS CLAIMED IS: 1. A nethod conpri sing:
detecting data for a client, the data being detected on a server in a

cel lular networ K MEVCAFOBIRESEE: nore servers; 5 determining the client's

pagi ng address; utilizing a paging functionality to notify the client that
the client has daetectingiddtai for a sbgintbe data being dbiestad aronpeWEr NG callutaie

cellular network and f‘%tﬂ}r%?@%‘aﬂ%@?ﬁr ﬁ@@seﬁ%@di ng the data to the client.

10 2. The method of c e sendihg the data to the client
conpri ses sending the data to the client using TCP/IP (Transm ssion
Control Prot ocol Arir@inied the,JieptoPdgingaddigesinet hod of claim 1, wherein the
cel lul ar based network conprises GPRS (General Packet Radio System. 15 4.
The et hod of cl aiilzidy aplagngifondtivealitadd notiff threctlieohthiat the aienfirdssaeta;a
cel lul ar based paging functionality. 5. The nethod of claim4, wherein the
paging functionality 808%prises SMS (Short Message System). 6. A nethod
conpri si ng:

in response to the client connecting to the cellular network and requesting

the data, sending the data to the client.

10 2. The method of claim 1, wherein the sending the data to the client
comprises sending the data to the client using TCP/IP (Transmission
Control Protocol/Internet Protocol).

3. The method of claim 1, wherein the cellular based network comprises
GPRS (General Packet Radio System).

15 4. The method of claim 3, wherein the paging functionality comprises a
cellular based paging functionality.

5. The method of claim 4, wherein the paging functionality comprises SMS
(Short Message System).
6. A method comprising:
20 receiving a page from a paging functionality , the page being indicative of

data arriving onone of a number of servers in a cellular network; and

in response to receiving the page, connecting to the cellular network to

receive the data.



20 receiving a page froma paging functionality, the page being indicative
of data arriving onone of a nunber of servers in a cellular network; and
in resporse 0Bo283¢Tei vi ng the page, connecting to the cel | RCarUsaz2882 k t o
receive the data. 7 WD 03/028317 PCT/ US02/ 28522 7. The met hod of cl ai m 6,
wherein the cellul ar-tel ephony-based network conprises GPRS (General Packet

Radi o Systery) . (S‘S[Hy?ﬁet 4 BPYaif 6 Qlviddr -nﬁgeé’?@ﬁ‘gglﬁgﬁﬁnggﬂi%é%étwaﬁ“ onal ity

conpri ses SVB ort ssage Syste . clarm6, wherein
t he page conpri sesmarises GRS (@amnerd iRasketdtadie Systespondi ng to the server.
10. The method of claim®6, wherein the connection is nmade automatically.

11. The met hpd ofThelnaétAv® of VARt B WhérBe tﬁ@@a?iﬁtgifmmibﬁamvd@nﬁnmadsﬂns by a
user on the client. 10 12. The nethod of claim 6, wherein the client

conprises a nobi (@hefeliesgagde RteMy appar atus conprising: a detector nodul e
to detect data arriving for a given client on a server in a cellular

net wor k Isavidig offteonethod ef sleinvérwsherain tbelpage cromptisest dseleeeidentifizatitre gi ven
client's paging address in r onse 15 to the detector nodul e detecting
data arriving onc8ﬁ83%ndfr}9et°§}i$§%rrv§r,' the deternmining in response to the
detector nodul e detecting data, and a callout nodule to utilize a paging
functi onal i t49-t o Thetmethod pkclaim Envherainthe lgennedtipe ig Made adtpmaticele noti fyi ng
in response to the | ookup nodul e 20 determning the client's paging

address. 14.11The Tappa¢thbdif Bihint b avherdid, thaleensddiioh emaaé mdnaallyiey MasEr

conpri ses GPRS
pri on the client.

10 12. The method of claim 6, wherein the client comprises a mobile device.
13.  An apparatus comprising:

a detector module to detect data arriving for a given client on a server ina

cellular network having one or more servers;

a lookup module to determine the given client’s paging address in response
15 to the detector module detecting data arriving on one of the servers,
the determining in response to the detector module detecting data;
and

a callout module to utilize a paging functionality to notify the client that the
client has data, the notifying in response to the lookup module
20 determining the client’s paging address.

14.  The apparatus of claim 13, wherein the cellular network comprises GPRS
(General Packet Radio System).

15.  The apparatus of claim 14, wherein the paging functionality comprises a
cellular based paging functionality.

25



(General Packet Radio System). 15. The apparatus of claim 14, wherein the
pagi ng functionality conprises a cellular based paging functionality. 25 8
WO 03/ 028807030e8BAUS02/ 28522 16. The method of claim 15, Wwegrson2Eske pagi ng
functionality conprises SM5 (Short Message System). 17. An apparatus
conprising: neans for detecting data arriving for a given client on a

et ermi ni ng Phe. S0 G 1 Bhef B R RPN EMARBR IS, ol oy o)

nmodul e det ecti ng(ShatriaMassagel $ygtem). one of the servers, the determining in
response to the detector nodule detecting data; and nmeans for utilizing a

pagi ng fUncqvonakhtaégéi%u@%drﬁ%(nsﬁﬁbe client that the client 10 has data, the
n

notifying in respo to t ookup nodul e determining the client's paging

address. 18. The appar at C m.17, .wher.ein the clien

mobi | e devi ce. gﬁ h@%&?ﬁ Pﬁ% HfiVipg £9r4 given ¢l W@&i‘ﬁsteﬁ\;er&? 8‘|L§$rsnetwork
conpri ses GPRS (Gene,ﬁ@woma@mg Radbran&edeevrers; 15 20. The nethod of claim
19, wherein the pagi ng functionality conprises SM5 (Short Message System.

21. A system co i Ienf&de‘iﬁ’érnﬁrﬁ@ﬂ @%ﬁ&ieﬁ% Eaé Q@aaé’rre%’ fe@podcpitie data

for one or nore nac net wor send the data to a
gi ven one of the cli etdtscionmodsipaletasting detacargvingon onkicdthe sasyagrectheng to t he

network and requesti ngettepn%nfilig in respggse to the detector module detecting data; and

means for utilizing a paging functionality to notify the client that the client
10 has data, the notifying in response to the lookup module determining

the client’s paging address.
18.  The apparatus of claim 17, wherein the client comprises a mobile device.

19.  The apparatus of claim 17, wherein the cellular network comprises GPRS

(General Packet Radio System).

15 20. The method of claim 19, wherein the paging functionality comprises SMS
(Short Message System).

21. A system comprising:
at least one server, the server to:
receive data for one or more clients in a cellular network;

20 _send the data to a given one of the clients in response to the given
client connecting to the network and requesting the data; and

an interceptor in communication with the at least one server, the interceptor

to:

detect that one of the at least one servers has received data for a

25 given client;

determine the given client’s paging address; and
9



an interceptor in conmunication with the at |east one server, the
interceptor to: detect that one of the at | east one servers has received
data for WO 038283i1ven client; determ ne the given client'sPpagisay2sseress;
and 9 WD 03/028317 PCT/ US02/ 28522 utilize a paging functionality to
notify the given client that the given client has data; and the paging
functional ity in commuitiizeat pagingruhtlidratityitahetifyelpd given oliertthdtyhe pigen gi ven

client that the given Cl:/\o‘g ascf ta d5 22. The system of claim 21,
wherein the cellular netwd?g" 'i:ia?r?p qRANMPRS  (General Packet Radio Systen).

23. The nethod of claim 22, wherein the paging functionali t%/ conprises a
cel lul ar based péhs paginafurctionsity in gormpapniggtienatithribe intkergapior inradifuiehavi ng

stored thereon data r '%ﬁﬁvé!‘t‘lt'{gqt*\}ﬁ%@éﬁg‘wa?égg{) instructions, the

sequences of instruct¥ons execu y a processor, cause the
processor to performthe follow ng: detect data for a client Phge dat a

bei ng detlectZd ol hg systepeef ‘i'ﬁ‘imazhé‘me{ﬁ'%?;h%%ﬁ”w REMRAK ﬁ@m%%e

servers; determggné,gﬁpgéﬂe@mad§ Saemg address; 15 utilize a paging
functlonallty to notlfy the client” that the cllent has data; and in

he' dat o, Sl ABoGARoR ot o o Likron 3aS Baait RndlGhet) SofiBfbes 3l “Sherai n

th_e sendi ng the dalidart isadeligraglngeohctionalitpr i ses sending the data to the
client using TCP/IP (Transm ssion 20 Control Protocol/lInternet Protocol).

24. A machine-readable medium having stored thereon data representing
10 sequences of instructions, the sequences of instructions which, when
executed by a processor, cause the processor to perform the following:

detect data for a client, the data being detected on a server in a cellular

network having one or more servers;
determine the client’s paging address;
15 utilize a paging functionality to notify the client that the client has data; and

in response to the client connecting to the cellular network and requesting
the data, send the data to the client.

25.  The method of claim 24, wherein the sending the data to the client
comprises sending the data to the client using TCP/IP (Transmission

20 Control Protocol/Internet Protocol).

26. The method of claim 24, wherein the cellular based network comprises
GPRS (General Packet Radio System).

27.  The method of claim 26, wherein the paging functionality comprises SMS
(Short Message System).

25 28. Anapparatus comprising:
at least one processor; and

10



26. The nethod of claim 24, wherein the cellul ar based network conprises
GPRS (CGeneral Packet Radio System. 27. The nethod of claim 26, wherein the
pagi ng f uwotoBoerltity conpri ses SM5 (Short Message Syst enPCTABOZR52AN
apparatus conprising: at |east one processor; and 10 WO 03/ 028317

PCT/ US02/ 28522 a machi ne-readabl e nedi um havi ng instructi ons encoded
thereon, which whescHertdablebedilvd Havmgdsstarctions enaripdthereof, whictect i ng

the processor to: detect data,f client, the data bgi.ng,.detected on a
server ina 5 cell uI‘é{Pe’h@¥W?£%ﬁ&eﬁoﬁ?§é°6@rﬂﬁ?@@%?€@reg,t'n%l ernine the

client's pagi ng addr e?r@beygdrlt@;ze a paging functionality to notify the
client that the client has data; and in response to the client connecting
to the cellular netwo r ' ato the
client. 29. The mnet hoéégﬁn%t%?b?naz@@{mér @?‘ﬁtb{éﬁlg%ﬁcc}?%gﬂghe éﬁzgt o the
client @onprises sending ddiieladatiavariohavieg ohé enmoossergeBCP/ | P ( Tr ansmi ssi on
Control Protocol/Internet Protocol). 30. The nethod of claim 28, wherein

the cellul ar based nepyRFkineWPELHES pading@dBrescCener al Packet Radi o
System. 11

utilize a paging functionality to notify the client that the client has
data; and

in response to the client connecting to the cellular network and
10 requesting the data, send the data to the client.

29.  The method of claim 28, wherein the sending the data to the client
comprises sending the data to the client using TCP/IP (Transmission

Control Protocol/Internet Protocol).

30. The method of claim 28, wherein the cellular based network comprises
15 GPRS (General Packet Radio System).
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