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or peer (1.e., cel fular I ent s) nsequently, t he "push” nodel

data distribution does not vvork for ceI lular clients on these networks.
' 0P05] Instead, cellular clientHEGBYOF J&iE WNVENTI®ON rom cel | ul ar net wor ks

el | 168541 BB TE R R S RV o ¢

aut omati cal |
cal | ed pol | iamgl, nfeoé partigulasly, 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 td 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.

D [0004] In-the current state of cellular networks, cellular clients frequehtly‘
| cannot receive data connections from these networks, i.e., they cannotlisten 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 Iaﬁer of these methods is called polling. Pdlling 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




‘one Way in which the "push" nethod of data distribution can be emul at ed.
Pol l.ing,, however, has sone di sadvantages- For one, it is an ingf/f03/e006
use of theVeIORE3IE | WD 03/028317 17/03/ 2006 PCT/ US02/ 28BLT/Us0ne8s2: , has
“sone di sadvantages. For one, it is an inefficient use of the client's
battery life. Also, it can bedpotential |y costly to the user, depending on
how the dat HWEN§e has spine dispdvaniagrer fer ene., itie ap inefficirptiuse of thel clisats di f f er
in different ke ataig@dn ' : i mal
intervar. 5 SR ED MECERRE calbe o AR B B bERTO S e, T o
i s illustrat g@taysagsis billedx Grghermaradthagoliibg intap! roay Hiffer iredifferent i n t he

efer to simorRReat R gads e R e el b L LT ST ee A

cellular petwork in an exenplary enbodinent. 10 [0008] FIG 2 illustrates
an intercéptor in a cell ulBHERAERFRIFHONCEdHHERA embodi ments of the
I nvention. [0009] FIG 3 is a flowhart illustrating a nethod in accordance -

wi th enbodi mge0a6]of t hEhe presentiioventiol 0 Milistrdt&l by wiag ofekéippiehand not by

illustrating a .had..f or I ent accordance wth 15 enbodi ments of
the inventi OWEVEEI"N%EE@’ BE%@%gﬁﬁscﬁft AFEE PRV @NNOSRDE INHIghkeas pect:
of the inventdference nameril eslel ©silad @éineatsRifehn whighetional ity in a .
cel lul ar data network. \Wen a given server in the cellular network

recei ves- dat a giMen., gl i an 4 nter r_in comruni cati.on wWith t.he
20 server de gfr nes tﬁh%éﬁl!d{gﬁ?{e& apgﬂéu%ﬁ%gwgh?” 3’1‘&{"8‘?” ?T@gdlg‘l gi ng
functionalit to notifé the client that it has data. In response to this
foyificatd orl000RE c1'i & - 2 dRineles anipteronrptedn aaelldaunetugoie it accordangat a.  The

Server sendsyiihendbifndrits f’“ﬁe idrBBE, i N response to this request. [0012]
' u [ be

The present i1nvention 1nc es various operations, which wll
[0009] FIG. 3 is a flowchart illusirating 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 communicaﬁdn with the
z ) 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 {o the server and requests the data. The server sends the data to the

client in response o this request.

[0012) The present invention includes various operatiorns, Which will be
25 described below. The operations of the present invention may be performed by
hardware componenis or may be embodied in machine-executable instructioné, _
which may be used to cause a general-purpose or special-purpose processor or :
, _iogic circuits programmed'with the instructions to perform the operations.
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25 described bel ow. The operations of the present invention nmay be
perfornmed by hardware conponents or may be enbodi ed i n machi ne- ¢xe@3 ABD® 6
i nstructi ow@p3/2sBith may be used to cause a general - pur pOSECTUS02/28522

speci al - purpose processor or logic circuits programmed with the

I nstructions to performthe operations. 17/03/ 2006 WD 03/028317

PCT/ US02/ 28581terAbthaiy) aitie isdritiorisheappepatibomsl oy chebipatié® ofiestdivgreaand
conbi nation of hardware and software. [00131 The.present invention may be
provi ded as $PT¥Buter program product which may include a '
machi ne-r eadabl e nmedi um havi ng stored thereon 5 instructions which may be

used to prodi08iBh conpbeeresent ingehiion meg bepomiided akey complier prggraimor m a
bl e di um
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Progr ammabl qeRegsle MHaLnYREY ih€gde, BTRESStigmitel (@ Flopppbiskefes .optitAsdicksrenory,

or other type of nmedia / machi ne-readabl e medi um suitable f or_storing

el ectroni ¢ ¢T38 (epmpaciddiserRerd @iy Memaries). and seaaneforpeiiceal diskRay al'so be
downl oaded HOfs (ﬁéa&@WM@FnoﬂétQ)gmé)g%h A&éb%wcét?g&r; , BPR@H\MN may  be

transferred froma renot’e conpu a server) a requesting

conput er0( e (Grasabledtrogranmalle Read Only dMermorkggnBEBROMsodElestramagnediar ri er
~wave or oth ' rlgﬁg ' ' ' . nodem

Ol) net wor k %%%@??%r#mﬁ'ccor%?%% ?ﬂ’ @8?‘??‘%@* a%@é???géﬁt%&é&gﬁaﬁs%be

regarded as noanpy i ethertypeohmedier addtihe-remtiblenmediom suitabdthifor istming00151 | n

enbodi nents _pf .t he.j Lon, a cellular based network may  conprise GPRS

(Gener al Paé%&""ﬁé?c'ﬁ’sg'y@é?%m or CDPD (Cellular Digital Packet Data), for

exanple. Furthernore, a client may conprise a nobi |l e device such as
[0014] Moreover, the present invention may also be downloaded as a

»

15 computer program product, wherein the program may be fransferred from a
remote computer (e.g., a server) to a requesting computer {e.g., a client) by Wéy
of data sighals 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 régarded 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 co'mprise 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.

[001'6] 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 (T DMA) users. Some of the benefits of GPRS are that it reserves radio
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a phone, a PDA (Personal Digital Assistant), or a |aptop, which supports
TCP/ 1P 25 (Transm ssion Control Protocol/Internet Protocol) sochet3habos
enabl es t W0 @3N28317 to establish connections with arbitrar PCEUSHEBS20N t he
Internet. [0016] For purposes of illustration, the GPRS network is
described herein. A GPRS network is a service that provides actual packet
radi o access reamurmﬁbmnhewh@ﬁme :sSjaieewrsém afdit réduicEp mefiance ahitediioc&SM) and
time-divisio C TDVA) users. Sone of the benefits of
GPRS are tha?'rw %‘W‘g‘%\%%?‘?’%rg e ’g% 03/ 2006 WD 03/ 028317 PCT/ US02/ 28522
" resources only when there is data to send and it reduces reliance on
traditional [@17dui t - shderieeicureanisiate of celitarnetyaBy, Hatende onlytoe puiledent

Father “tnan [UkRbsRRLAR' Buyd M BReR" PltercR) BF ol R R BRI o,

a user. Pushtimeftyrasuser. ﬂushtrefar&shmi the itrcansmfssuha]tcst data ak a)pmdetemmmmetdnel e,

d L ti h i d \hhi | .
push  funct | O e PrESeE IR bR SPRTSs BRER 6B B ardavesl i usth | ©
i nefficient iumen@fahtsman lné emulate tsihg ﬁan@ chﬂhng‘\d%e ar lrfémb lblséhg uBebeHd al |y
ille

| h di how
Eort hor or ¢, CEHES BHEWATE | Mt g B polaninlb casyy i Fecksehi deRsnalpgl arche¥ ons.
Wi th no goodhwaintd Osdlfesid BHRETFMRhA SR ﬂf@ﬁouir@t;ﬁ{e\‘@él maéﬁd g@ﬁﬁ%}ﬁereﬁtn

embodi nents of the invention, paging functional Ity 1s enmul at e push
funct i onkl i taPRligatass| witanogepdavaysto predetaemioprs apdimebirkervabr  exanpl e,
paging functionality is achieved using the cellular based Short Message

Sejvi ce ( her[eowgf ter 1SdMEbodimeME 6Stha illentibh Ssddit i@ alihCie vdseto by

vari ous ceIIuI ne or short al phanuneric massages that are

transport ed qnﬁ”’ esﬂ"b°’ é‘r?ﬂalftﬁl'%‘?lﬂﬂqrd'@ﬁwgﬂ(s WnthecCBRE netyerg Ider vi ces are
descri bed heiatmple, lpbgin‘g fuﬁétibhéht?néagcﬁl@@éd a&ig R Yalitar BALEA SR l\ﬁ@é&%@@r late
pagi ng network mnma d, nd that it Is hot necessary to use el I ul ar
based pagi n@wﬁ%{n%wgpft@@ SMS”) SMS is a vi-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] - AGPRS 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 [0_020] 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 rrionitoring the servers 108 in its
network 100, or the interceptor may be integrated with each server 108. The

- detector then determinés which server 108 the data is located on, and which client

30 110 the data belongs to. _ ' .




Exenpl ary Enbodi nent 20 [0019] A GPRS network 100 is illustrated in FIG 1.

It conprises a GPRS cellular tower 102 that transmts data acregyd¥e2006
nore servers 108 (only . one shgupl.caidspne or

| nt er net n one or

nore cli eﬁ@ﬁ%\ﬁ%nly one shown) through GPRS services as represented by a-
GPRS cl oud 104. GPRS services -conprise, for exanple, SM5. 25 [0020] As
shown in FI when | ( ul e 202 of
an intercept 0r(’%‘ﬂ)o det'%lc?t%g{'é{ﬁ@défag?gﬁ'etﬁhé{ﬁ?eerggﬁetg{%(?0 %ﬁ‘%@é p? or~ exanpl e,
be part of thedreBRBriles viadd10.0A daboutmooduie 206 gf thedntemeptar 2000®Ni n its

network 100, or_ the,.i cept.or |t egr 1Lih each s 108. The
det ect or - t heACHEPEY me%®émﬁessﬁ%&%ﬁ%5?'ﬁ5%%jﬂﬁwﬁt'glao%éﬂme%'ﬁ%\rﬁ@&%‘nd whi ch
‘[Clolo SQ} A-SP 1%&:! bb@g@?ﬁmzéégégm?@?%dre_ss 204 %/tﬁé)afenég\mg%@m Eag%@"ﬁh9802128522
ookup . nmodul e, of .t he erceptqr obt ai ns_t agin

address for €igat di9.ptitingthe cligny 1{9[}%'3%@55? 33‘12‘36”6? ATy ﬁeﬁ‘feéﬁggptg or g200
,then accesses the SM5 services of the GPRS services 104 using a paging
|S % erface, t m&gz‘pﬁssets'l' hlerll:cl)iehb'l ‘{i}at}g)by@amhth wishmmgtiqrh‘ait!tt_ﬁeeﬁewelﬂ@. : T]tle

> pages 5 client. notifyin clien t. rom
2 G Von ser vEne paBMEtop Ity e Bede radtibal By e ha el i WRRSTESE, | o
-w th the serteruséPRoulditilize acenes.Dot astyblivh thedenneotival Mhislopnaect®ar on t he

client 110, in i ch case, the user uld utilize a seryer- | D :
establ i sh | HERKGRISERVEN; b e TIBER AN Mdyer SR aie i) Vol e
aut omat i Gal | ytomBtiddly GatANER al dBnéttiopRithLtHe sepudrd 08Gn Paspon®d too@beiving
establish a connection with the server 108 in response to receivVving

noYi fi cati ornatifigetian thabid haaeata. [ 00231 While the detector nodul e, [ookup
nodul e, and cal | out nodul e are described and illustrated herein as three
seltoar ﬁt e mﬁctot)zﬁ}, | it Wﬁidldtﬂeldebecwgdmcﬁﬁ@,ddolbw raoedulef arat cilloat pogdleldre i n t he
art that the nodul es ed not ,be .distinct, 15.indiyvjdual | es. The
Ul o shodldoBREd AR ue g0 Sereioan tes sereiats Modules. & sndlid 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 hefein, 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
3 _ 306, notiﬁcaﬁon via a page is sent to the client that it has data. At biock 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 ilfustrating 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 thé .client that one of
the servers on a cellutar network has data for the client. At block 404, the client
connects to the network, and at block 406, the client receives the data. The

30 method ends at block 408.




functionality described herein, and that the functionality may, instead, be
enbedded in a single nodule, or any other conbination of nodul eg7/Ad924b06
FIG 3 is wodeameediart illustrating a nmethod in accordance widthuseendnd nent s
of the invention. The nethod begins at block 300 and continues to 20 bl ock
302 where data is detected on a server for a given client on the cellular
network. At eelusidd, a pagi ng address for the client is determ ned, and
at block 306, notification via a page is sent to the client that it has

data. At blo 8, th b ; i b N
response to ﬁﬁ%ﬁglientﬁy@%ﬁéggpﬁa§?§&?%§05H®?&3&ﬁﬂE%ﬁégﬁ%%ﬂ@%igﬁ%g%% bl ock
310. 25 [ 002%¢feFr@e 14 spscific Embpadinents thelaodt Hatifl, mowever bhedidentthat cl i ent in
accordance w.th e i nents _of .the invention, Jhe nethod begi.ns .at bl ock
06 mna eon Rl PR arBlor et MV Hel Bide flfelbRetg IR Rim o T hie
client that emebladet Gsirisaid/iope o the ingdrtivhamhaspeeiibatitasardairawings srde
client. At bl ock 404 tBe cliééa_ CQEneCLS to the network, and at bl ock
406, the cli @RECTAIEY Ju.e fegardeq in anpliustrsive Eatheidhan adeslficiiesersaos. 5 Wo
03/ 028317 17/ 03/ 2006 .PCTIUS2/ 28522 Concl usion [0020] In the foregoing
speci ficati offj027he i nveeraxamphes svhitedine GE4RS hétedrinhashbeeredescdbedhéerig pleci fi c

nbodi ts thereof. It will, h . he.eyvid t. i
moai 11 car onShag Beieblous's age BRI erEitths S habE <ot PN r om ¢ he
broader spi rinventith sieagg stfctly heited weaidhod nethivek Speftf bhel conam@iWokel ngs

are, accordingly, be r@gardgd inan illustrative rather than a
restrictie > C Y PErSPYexanpl e, while the GPRS network has been
degcri 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, other cellular networks, such as CDPD nay be used.




10 17/03/2006 WHAT IS CLAIMED IS: 1. A method conprising: detecting a

recei pt of data for a client, on one of a plurality of servers urr/3/2006
cellular 5 network; determ ning on which of the plurality of servers the:
data is located; determining the client's paging address; and in response
to the client detecting data for the client, utilizing a paging o
functionality to notify the client that the client has data on the

det er mi nedWHAEISOELAIMED | ural ity servers; 10 2. The nethod of claim1,
wherein the cellul ar based network conprises GPRS (Ceneral Packet Radio

Systenm). 3. The rreéhod of claim2, wherein the paging functionality

conprises a celtTFBd BICEWNG 15 paging functionality. 4. The method of claim

3, wherei n t he dptegingg réagiptefideta &ir mickent onpid & @pluEMS of Sherdin Mediaiage  System) .

20 5. A nmelhwe: conprising: receiving a page, the page being indicative of,
a nunber of servers in a

and in response to .data arriying on one of |
cel I ul ar net woFR©e™iRge ?%Va?cé'é%@ﬁg'ém’t'%°§'3§8’§f5\f5“°n‘§j"‘ac'ﬁ@°?5%€§e, connecting to the
server in the deteimitingthedienisrkgitgaddress@nde t he data. 25 6. The net hod of
claim5, wher eiftedddfiseis tledlicAl qdilinitala 16ARPLL SRS RiERhafagket  Radio
System. 7.gw'ép1e§ne[ﬁpq of? lhai({; 6@\2{1& ein the Bagfn%ég;junct ?_’oan'a@?ty
conprises” ¢ sior e sc.lf%fg as o5 agyfhg defprmingd one ok thE plURIY SE¥ery| ai m 5, wher ei n
t he pdfe conprises a server identifier corresponding to the server.

2, The method of claim 1, wherein the cellular based network comprises GPRS (General

Packet Radio System).

3. The method of claim 2, wherein the paging functionality comprises a cellular based

15 paging functionality.

4, The method of claim 3, wherein the paging functionality comprises SMS (Short Message
System).
20 5 A method comprising:

receiving a page, the page being indicative of, and in response to data arriving on one of
a number of servers in a cellutar network; and
in response to receiving the page, connecting to the server in the cellular network to

receive the data.

25
6. The method of claim 5, wherein the cellular network comprises GPRS (General Packet
Radio System).
7. The method of claim 6, wherein the paging functionality comprises SMS (Short Message
30  System).
8. The method of claim 5, wherein the page comprises a server identifier corresponding to
the server.
35 0. The method of claim 5, wherein said connecting is an automatic operation.

10. The method of claim 5, whereln said connecting is a manual operation performed by a




35 9. The nethod of claim5, wherein said connecting is an automatic
operation. 10. The nmethod of claim5, wherein said connecting i3s7yg®asloe
operation perforned by a 7 17/03/ 2006 user on the client. 11. An apparatus
conprising: a detector nodule to detect data arriving for a given client on
one of a plurality of servers 5 in a cellular netwrk; a | ookup nodul e to:
determ ne on which of the one or nore servers the data is |ocated; and

det er m ne dsBeorghe/a@iBntCl i ent’' s pagi ng address; and a callout nodule to
utilize a paging functionality to notify the client that the client has
data 10 on the determ ned one of the plurality of servers, the notifying

i n responst-t o AfEPYURYEOMBAsiidul e detecting data arriving on one of the
one or nore seragiestor haiule I Eet@PPaS akivity Bf a Gileanicinldn onétees gAY bsersls! Ul ar

net wor Ig CQFSPE%I\BEEFM% (CGeneral Packet Radio System. 15 13. The apparat us
of claim 12, erein the paging functionality conprises a cellular based

pagi ng functi ofdeokgrmodple to:The et hod of clai m 13, wherein the paging
functional ity aewpiesmwhiBVGf thShrdr morlbeNRGEIRORaTY BEARSY andl5. An appar at us
CoMpr i SiNG: - MEaRGfAlinBALdAthAR daddel yland For @ given client on one of
a plurality of servers in a celTufar network; 25 nmeans for determ ning on
whi ch of the oA&AIGH PRSHIE tesdiiaparraging Bingtignality ta notifthe dignt thaythe clirshliprs dpler

det er Mo ni ng tiehieteghive@ione bil tediiralinpE Gemers aboBH R indtiporBa ad e &tectdindduléi Ng a

pagi ng fu@&%&tﬂﬁ'?ﬁt& Lr}[iviltnd)on'mgioft){e %%eorﬁ'lohe Fv.e;shat the client has data on the

determ ned one t he servers, e no yI'ng in response to the detector
nodul e detecting data arriving on one of the one or nore servers.
12. The apparatus of claim 11, wherein the cellular network comprises GPRS (General

Packet Radio System).

15
13. The apparatus of claim 12, wherein the paging functionality comprises a cellular based

paging functionatity.

14. The method of claim 13, wherein the paging functionality comprises SMS (Short
20  Message System).

156. An apparatus comprising:
means for detecting data arriving for a given client on one of a plurality of servers in a
cellufar network;
" 25 means for determining on which of the one or more servers the data is located; and
means for determining the given client's paging address; and
means for utilizing a paging functionality to notify the client that the client has data on the
determined one of the servers, the nofifying in response to the detector module detecting data

arriving on one of the one or more servers.

30
' 16. The apparatus of claim 15, wherein the client comprises a mobile device.
17. The apparatus of claim 15, wherein the cellular network comprises GPRS (General
Packet Radio System).
35

18. The method of claim 17, wherein the paging functionality comprises SMS (Short
Message System).




30 16. The apparatus of claim 15, wherein the client conprises a nmobile
device. 17. The apparatus of claim 15, wherein the cellular netwaA03/2006
conprises GPRS (General Packet Radio Systen). 35 1$. The nethod of claim
17, wherein the paging functionality conprises SM5 (Short Message Systen).
8 17/ 03/2006 19. A systemconprising: at |east one server, the server to:
receive data for one or nore clients in a cellular network; 5 send the data
to a given one of the clients in response to the given client connecting to
the at |eagd OnNgsSRMEBMpALH: requesting the data; and an interceptor in
communi cation w &h the at [east one server, the interceptor to: detect
that one of theé EESIPRAEVEEH ¥BEVGT s has received data for a given client;
det er mi ne on wreeive déta fdnenedr niceadientoine ceidfav estgorkhe recei ved data i s

| ocat eds det er iRy hd8ata G diiek BRe SthetEntsin F@gén@lgtoewéigiﬁe%%hen@mnécﬂng gsponse to
the inter cggt e the at | east one servers has received

r detecting,that one of
data for a g?t\?eeaﬁtoé‘ﬁs %r,aﬂﬁh’ieﬂ'ﬁsw‘ae%éagﬁ% functionality to notify the given
client that thengjitareaptor plcommunitaign ikt the ftriesint dnb eerdke{ the inferreptoctoe of t he at
| east one serVek®et thporbf thERElesH ShEMNRFs Hab Rb &k Jata b fRleh ofhe cel | ul ar
networ k conpri ses GPRSFYglﬁn trhal Packet Raq%o S&Sten;_. 21. The met hod of
claim 20, wher &FRMHS ﬁ’g f AHEAST YR APTVET e Sersh et i lacaiptigateming g g
pagi nd0f urséeh disefsipging 2Qreg and\ machi ne-r eadabl e medi um havi ng stored
t hereon data reupé@a@g\%gb e irﬁ&éﬂbﬁﬁg&%ﬁ@& that'oﬂ@&fﬁh@ét'lé&gl%lneEé]‘?e@ﬁélq@df&ﬁﬁf of
I nstructions Wgétg Eﬁ'a glvgnncligrﬁ,e Lﬁi\'ljzte% pag'ng %ncr:{%r(l:arlla{yrt]oe hotirfy(att?eugi\trenlcﬂentt thgt the g%\fenoWI ng:

client has data from the determined one of the at least one servers.

15 20. The system of claim 19, wherein the cellular network comprises GPRS {General Packet

Radio System),

21. The method of claim 20, wherein the paging functionality comprises a cellular based
paging functionality.
20
22. A machine-readable medium having stored thereon data representing sequences of
instructions, the sequences of instructions which, when executed by a machine, result in the
following:
detecting data for a client, the data being detected on one of a plurality of serversin a
25 cellular network;
determining on which of the plurality of servers the received data is located;

determining the client's paging address; and
in response to detecting data for the client, utilizing a paging functionality to notify the

client that the client has data on the determined one of the plurality of servers.
- 30
23. The machine-readable medium of claim 22, wherein the cellular based network

comprises GPRS (General Packet Radio System).

24, The machine-readable medium of claim 23, wherein the paging functionality comprises
35  SMS (Short Message System). '

25, An apparatus comprising:




detecting data for a client, the data being detected on one of a plurality
of servers in a 25 cellular network; determ ning on which of tlla/p{bsty’gloct(y
of servers the received data is |ocat ed; determining the client's paging
address; and in response to detecting data for the cli ent, utilizing a

pagi ng functionality to notify the client that the client has data on the
determ ned one of the plurality of servers. 30 23. The nachi ne-readabl e
medi um of cl ai mt&Eastoppproedsportdnd cel | ul ar based network conprises GPRS

(General Packeta rﬁ’@dﬂln@-r@ﬂﬁﬁl@mdlur@ Aavind R rIERGHR e'ﬂgodég %@%Q.h GhidR dheaebudd ai m 23,

wherein t aqgin unctl na it rises M5 (Short Message Systen).
25. An app rg ugcecsoorrfprecap Oféi'r%??%g?gﬁffés%fo I east one processor; and a

machi ne- r eadabldetegereeaint Iﬁ%ﬂﬁfﬁgf 3 qlignt puens o A plustiy otissdvetsiea ednlar nebwodh when
executedd by t hRtepHOEESSIE, ofﬁwb@lu?aﬁ@@bsleﬂre%ﬁhé%&é%ﬁ'dﬂ@ idif@eRr ocessor to:

detect a recei JENL on one of a pl urallty of servers in a
cel | ul ar netm%tl?m%[%eﬁg?"en&pagm%a dvstgis é"ﬂd of the plurality of servers the

recei ved data ifseFREH tedeteeting delnfonthe chvet, oliliempagngfengtiongiitatdaois the cientl i n

response tteat @@tchdt hasGlatidhand dRterdibé dhk bfihé plutdiit) bi stRed. Pagi ng functionality
to notify the client that the client has data on the determ ned one of the

plurality of servers. 10 26. The nmethod of claim25, wherein the cellular
based "Ret %6 k dBHPrHeE PR, piasrie falcelupbiced HMQRGOFQVGQSEWRS (Bgnerglhe
appar at us PatketRaiic$ydem)wherei n t he paging functionality conprises SV5
(Short Message System. 15 10

27. The apparatus of claim 26, wherein the paging functionality comprises SMS (Short
Message System).
15

10




