; e3eHDDE4F4G56H61 HTHgo3r 1, pEVI CE FOR DATA COVMUNI CATI ONS BETV\E%I‘)I ng@@
APPLI CATI ON PROTOCOL TERM NAL AND ~1 7 MAY 2002 W RELESS APPLI CA

SERVER; -AND METHOD THEREOF BACKGROUND OF THE | NVEWMWM“““WMB;I d of the

I nvention The present invention relates to data co and nore
particularly, to a device for data co ni cati ons bet wegpwar W rel ess
Application Protocol (WAP) term nal and a WAP server, and a nethod thereof.

2. Description of the Related Art In general, a WAP server is connected
between an I nternet EVIGE mRBATIbGQMMUNIGIbﬂQNﬁBE'ﬁWEEN and a WAP

Server . to conver t WIRFEESS ARRLICAIANTERGHDEOL LEBMNATOANE < bet ween
Lhe WA 1 or mi nal YRR TYS ARRIGATION SERVER; And MEWSPIHEREQET T of ' 2°

conventional data comunjcations device between a WAP term naI and a WAP
server. The data communications device of FIG 1 conprises

10, an interworking function (IV\F) unit 12) a public swi tched te m Mmmmm""“m
network (PSTN) 13, an Inter Vi 4 and a
16. The IWE unit 12 per f or s tveer~t he WAP t er m rragsi6¢0

and the | P 14ricldgf {heNniéntisn one of corrpanl es providing general
comruni cati on seﬁn ce such aan | TEL or U N ITEL. The WAP server 16

provi des t he VWike peesen ahverdion retiates o data cofmaoruricatiomsaaddnmorte pardticutalyi, oR
froman I nternet erver not shown a protocol tack of eac
bl ock of '?’n%dﬁ‘é'PQ ebﬂﬂ@r\é@ﬁw’&f&at'&b§|Q?éw§ﬁ6\ﬁns\/\fﬁ\$?ﬁscgpﬂl'°%°|5‘r ofdee?! st ack
aof the V\ARNWF{)W%mhaI]Qn@QrWAﬁ §e%raarR’ g?\%ﬁ)péﬂ%@%ot ocol layers including

a Crcuit Data services prot'oco a Peer-to Peer
Pr ot ocol 2PPP)Descripgtioreofriibe RelatextAlt (1 P), a Wrel ess Transacti on Protocol

WI'P) and User,k Data Progr Protocol (UDP), a Wreless Session Protocol
EV\BP%‘ In generaf 2 WAP sefver is connected between an Internet server which

provides various information and a WAP terminal capable of receiving the

information provided from the Internet server, to convert different data formats and
different protocols between the Internet server and the WAP terminal. Also, the
WAP server can provide the WAP terminal with its own information.

FIG. 1 is a block diagram of a conventional data communications device
between a WAP terminal and a WAP server.

The data communications device of FIG. 1 comprises a WAP terminal 10, an
interworking function (IWF) unit 12, a public switched telephone network (PSTN) 13,
an Internet service provider (ISP) 14 and a WAP server 16.

The IWF unit 12 performs routing functions between the WAP terminal 10
and the ISP 14. The ISP 14 is one of companies providing general communication
service such as HITEL or UNITEL. The WAP server 16 provides the WAP terminal
10 with its own information and much information from an Internet server (not
shown).

FIG. 2 shows a protocol stack of each block of the data communications
device shown in FIG. 1.

A protocol stack of the WAP terminal 10 consists of a plurality of protocol
layers including a Circuif Switch Data services protocol (CSD(IS-707)), a Peer-to-
Peer Protocol (PPP), an Internet Protocol (IP), a Wireless Transaction Protocol
(WTP) and User Data Program Protocol (UDP), a Wireless Session Protocol (WSP)



,~ 7 MAY 2002 2 and a Wreless Application Environnent protocol (V\AEI A 2002
Al so, .the CSD(IS-707) includes an | S-95 protocol, a Radio Link Prot¢ OM
(RLP),‘a PPP, an IP and a TCP. The protocol |ayers are well known to those
skilled in the art, so explanation thereof will be omtted. FIG 4 is a
di.agramillustrating data flow in the data conmunications device shown in
|G 1. The operation of the data commuhi cations device of FIG 1 will be
described with reference to FIG 4. It is assuned that the WAP term nal 10
int ends &ndeddkieless ApplicationoEnerarhentpotoeo! (WAE)reAlsp, e CSD¢S-A@t)e, the
MNP ternj nal to receive nmon c r data (lnternet or

Eomai 1) PRUISRcAR S-S B ICe R b BIOToRR (RAE)C &R B0 236G ¢ he
WP e Rl J0HIOUE0A el OB fo 8580 B TR 3 B P 0

a tel ephoné "nunber Tor connection wt nterne conn d
to the WM beomitted. 10 all ows the user to receive the Internet or Email
services. Also, when the user wants to stop receiving the Internet
services, theFIGPt islagliagrennilstrating deda flowrip the matasemieunications device
f et urnin 0 eady state. In detail, the WAP terminal 10 sends an

I gi nat%&éwwwirgggae?r equesting connection of its call to the W unit 12.

he |V unit TRolcpeebtia of i GhtadiaminARaMoRSidd ONF e WAPDE RletcABld0)

nd then sends an O gl nati on Ack nessage acknow edging reception to t
P t er nwithirefepenagto FI@. 4nit 12 sends a Connect Request nessage for

[ f d I 4. Th P .14 '
roquoat  mossalids BRberdabtenan fermus AT niddad B faneiva Inteatig
LonneCt | SRcRbnicd1RaEaEA sV RSt h‘l’er%smé WAPrierﬁi*h;él gg\'f% ﬁ%‘é@mi@{é&i@é‘ﬁ WAP

erm nal 10. Under conditions that the WAP term na WP unit 12
re conneamouwn calbaxtatat (eternetrar Banfait)dn @ marimal Gtaten dd/neara daenof thet WARt

Che 1w tesmiia] chgorrights e PABeriRal 1b HraltRnSAIE cftyl arip Yo FAANT S
ecei ves18 ke tHNSplalausind e tARIPHOPIRVIRIMBET fo? RSANBEHos Withethedptenbhitag 15

‘:etai ned in the WAP server itself) or data taken froman |nternet server
( not shothconhectkegiotthe WAP teaminal &l (Raiowd theansen togeceivelthetlotarnet orB-

L ok 2embl e S SRR WA RN R el g tne TRATAS: HHSi oS!
First, bEgPYaciisdthriet the EQWroh'ﬂtHe'W?fFP Eéhrﬁﬁﬁél +0,aelurfing {tethéARadg stateal 10

i ncludes the I PIPPP as shown in FIG e protocol stack of the WAP

ternminal 10 hissdetmilptire WA teraninehy@ senda anurigination Message:srquestinger e i s

becones FOMEcH ot AR RedTELu 12T 178 LifLe? IERENRS e DriBinalipry
used. Al Messafiefrom UsEWAPRtemminal 0Ccand Bitén sondd an\BiginetivaAckomessade
Internet, connection with the ISP 14 is achieved through the PSTN 14. Thus,

the conndefnayerging lecestier ta tpV¥dRieraing! 18 dde WFpEWNIZsgndR@ | sp 14

TR oo, SEBB RAqPR 5ol ot FoBRIRE S RERRR ol R | £ T IPLIA

shown i nrddefvesithe Connect Request message and sends a Connect <rate> message
indicating the connection of the modem through the PSTN 13 and the IWF unit 12 to
the WAP terminal 10. Under conditions that the WAP terminal 10 and the IWP unit
12 are connected to each other, the WAP terminal 10 sends WAP data (Internet or
E-mail services request data) which the user wants to receive through the IWF 12
and the ISP 14, to the WAP server 16. After the WAP server 16 receives the WAP
data, the WAP server 16 sends WAP server data which is retained in the WAP
server itself, or data taken from an Internet server (not shown) through the ISP 14,
the PSTN 13 and the IWP 12 to the WAP terminal 10.

The data communications device of FIG. 1, having the protocol stack as

shown in FIG. 2, has the following problems.



SUMVARY OF THE | NVENTI ON To sol ve thé above problems, it is a first| pbyget2002
af the present invention to i provide a device for data conmuni cations

bét ween @ Wrel ess Application Protocol f .s (WAP) protocol and a WAP
server, adopting a protocol stack in which a single Internet

Pr.ot ocol | Peer -t o-Peer Protocol (I|P/PPP) gl ayer included in a Circuit Swtch
Data services (I1SD) protocol of the WAP termnal is used and an

interworking function (IW) unit also acts as an Internet service provider
(ISP). It is akRdrstdretasispdbe GSD(I8e7Pf)dndine pratoeoitstack obther WARI éerminal 10

comruni cati Qn, et ho the data.c icatiops device for the first
Cioar CHngiadl e PuPlpl aS s GuA iR 10, SeEprofonsidck of e AP Jeramnai o
for data ; j epei n pch .
borforme HEEIPIRRR prOEo R ERER Ruplaie.cATd Wsuflthetdls el Bvertibad ydo
term nal &adsmission YABates rsoi that trahsmissien éfficiency dgcentesabw, HEhatrie stvet

i nvention to provide a conmmuyni cation. nethod of the data conmuni cati ons

devi ce foFeSQECe$ Of theyigravnal aie iot &ffidently wspdichiseywhepa dseratendssto

ybj ect, t i i j 1 i 1.0 n a

reless KahfieeoMha WABTSEhEPYRRE thE InErdl, ESTRALHAERR &F 19500 i g

_plural i aghieveRrdugihines? ST Thus tBeophetisPtate titdomes $Bcdowin, and
rcuit Switch Data seergzheeHgF:)SD) protocol layer is laid under a Wrel ess

ransact i 88N thedBIN@nd el 4 amry be wubjeckinschirioag byrthertelephone WDP)

o *' 1 7 FRPABUEN Y ISR MG Akt B e S Pt ik Rell i

gr ansm ssimuitiglerstess aBrshbaedh KIGCR), | ayer and an Internet Protocol (1P)
I

ayer are laid under a WIP | ayer and a WDP | ayer, for providing the WAP
ermnals with WAP server data according to the WAP data; and an

i nterwor ki ng function (W) i { | ayer connected to
the CSD protocol |ayers of eatct P-tefrrar,—ana—a—+CP | ayer and an | P
Layer which ar qocsuive thedbbie phsblés, /N8l alflrst abjeétsofthe pr68entiRvaftiortto for
rappi ng the WAP terninals to the correspondi ng WAP servers) wherein each
WAP t er mi REQViE® @rapvieafadatp commenicalions betweasug WVielesa dinplicatien Mrptocol

or ot ool Ty BERedT ek MAL NS wokPHEY e tBlatil iecR b WhiblR 00 .
each WAP #isterrest. Protoant/Peey-doFeerFaotaud! (IF/RRP) idyee icluded irddiClrsLiBSwitch
comuni catj on nmet hod qof a data conmuni cations device including a plurality

of WAP t ePRtagrEieRs (IRG) PratospbebinesYVUk termingi is wsgd @ndean intewerkindat a
service (fpidtioRr : laeh i : Al saction Protocol
(WIP) | ayer a'r?@ @hﬁﬂeq'{e@\ésgg!%a%?%qﬂﬁ %{3% %ﬁfﬁ’%gﬁa plurality of
WAP ser?/ers ha\mi iB@ setmmid mnjef:tsfctaelprbaemhvérl]téb(nﬁacﬁmvil dﬁé@ﬂnﬁlrmmgatior&
Protocol (T er and an Internpet Protoco _ ayer are laid under a
WD | ayer META0H Ohi AREeomaMm Ao RS e ee RGBSR (V) unit havi ng a
CSD protocol | gyer. tQat ;

ter mpnal , and zty@a?ﬁﬁg;}g?égtﬁocf tgﬁ 4?%3%32%@\}1%@ %rlro 2@%9&&%‘%@6{] g\é\f{e TCP
and | P | agemmuriicatiois bétwessr & SWAPf termirainemd i WAP servehathick peefacins\iska
term nal and each WAP server, the nethod conpri si the steps of: (a

¥ anst or r FRGTIINERIGIS OIS ReUOSSIA S e A BRRvesh Ik LYRB A 8ag 1 N
term nal {gapherhiaiunit, and transferring an Oigination ACK fromthe | W

unit to the corresponding WAP termnal in response to the Oigination
Message; (b) r dicisia/fougthvidthiedadfahetpresentsinsentiorcto preyidsh cdairauhicatibhe WAP

servers fromthe P terminals) tp map eac P termnal to the
correspon!i‘?“"ﬂboe\ﬁﬂfJ '%%Fj@érc?’ﬁ qt\ﬂf‘ﬁffﬁ"t“’}e g?ﬁd e thiFdPBIeCtng the recei ved WAP
data t hrough t ; : ” i d i r LY

the Wi data {2 CsERARGDZIo il RE'EErBTRE et etE Y Blovided sl Aol it o
in each \dBtseometunieatibris betsieanra Wdireless WpBlisatiore Protatel (WAR)abrrhihal and

Internet to the I|WF unit; (d) receiving the WAP server data transferred in
the step @YVAR SRES : RIMPIESINGe PRIt YWAR trmials eachidavipg eepreterals in

cor  es pondiasy RAEREEIEH S SabrESKE oD BRI b ds s ang 1
the WAP t gi/ifeRRakSTrahtactidrePHNGCONW TP Iging £\ igdigss DRag@im Protocol |

Prot ocol | Peer -t o- Peer Protocol \s\} | PPP) "l ayer contained in each Circuit
Swi t ch Daf{WDP) layer, for generating WAP data which is service request data; a plurality of




service (CSD) protocol.layer of the WAP terninals. To achi eve the thi rdAY 2002
object, there is provided a device for data communi cati ons between a

W rel ess' Application Protocol (WAP) termi nal and a WAP server, conpri sing:

a plurality of WAP term nals each having a protocol stack in which a

Circuit Switch Data service (CSD) protogol layer is laid under a Wrel ess
Transaction Protocol (WP) [ayer and a Wrel ess Datagram Protocol (WDP)
l:ayer) for generating WAP data which is service request data; a non-WAP

tier m nal W&c?:’ sRverseaehy havingmrprotocekstack irnwhijchea pramsthissioro€Comtxp! Peotoens

rach havi | 1 i i I .a T 1,58 Co I
Frot ocol (1 ERBYEAHE andntieRisiodt) (FRYELATS i undgies WIE BUPERTAce: a
WIP | ayerW@lea@(eV}QBRE%gﬂw [tAE WARY icthikalb Wath AP §§me?%Ia$a i\ﬁgwr tS the e

data according’to t ata; an Internet server tor providing the
non- WAP tWAR datia; andran imterwoekingegfunetionl @R horib hdving a @ SDherotogoblayer r cui t

et wor i;ds%%%%PeiI B $6, o0y panh (NGB aehinaans 81t Chaverand "
i i T = i I X
dnd an® 1 ALIFSSRr Roichiate eafPactie i e T SHa)P Bvesh B baEn M S6yeR For o

onnect egnéppihg eh€IWAPr tetmirels tatiw soméspadinyWAPeev e whandinceddFPWAPE!
nd an I P | ayer which are connected to the TCP and IP | ayers of each WAP

erver, femipal eemmumnicatas avithuidienyVbdiniidbaughasivgie Interneh Rrotecal/Beerntemp

, t y 1 the | SP i h_WAP 1 hal
commn! o St MRS RET IR e ERg R R co hfPediaver nd (e TIR
Pr ot ocol lurgtedormuRReiteLttrbaghthé IiteR)witineash VaPwéeged. n its own CSD

rotocol layer, and the I W unit comuni cates through the Internet with

gach WAP ser vei0 aglyeye fhe seceond opiagt thesdjseproyidedea somsnynisatior method of a

; . _ . o . ) S I i

of P ¢ et BaffEhdafondataba MAlBHY FBERY VAR eRPT S B & o

@at a ser \prewcolsickin aiicob Ciestat Svitch Datawepvite CHD) Gretscol IEFas1aign
rotocol (WP) |layer and a Wrel ess Datagram Protocol (WDP) |ayer, a

fon- WAP Us\der RaVirelgssybransactiag Protasehd a)rlemrtamaal,vlrelqﬂsdag agrgmof WAP

Gont rol proseERBRIRE £ERIRY T AP SStEr TG B brofosd SR PipBitn e,
nHr GAVL Teahaibsiord ControVProtosg k(T GiPHlayelBRd lanyiaterneh PrdatbebN@P) feijer eiref or
provi di ng1:| the nonWAP termnal with Internet server data accordi r{& to the

common cildidindera WTR layeiand @ VWREIayer. @ns an btenwasioing-faunckgn 41D lundt

mon ¢ anye! .
common. o EPARSD MR EFEBnERet bling Mt broficof IRBRGBf PABIVIAP |
the I nt elrtecleminabrarﬁta _Té)P Iagteieram[]aﬂ Cﬂ%l[;:iwnm:‘hidma(él mﬁ)neqtédftbahé E@VﬁghBDP

" 1 ayer, C § e (0] e oL oco avyers (0] C

o et Dty G s2eRONAH S bl o eayaTs bk netYReeraneb ande TP
and 1P | aeehivelp 6LRr) hihRefRIdGmpriding tHe'ste A {rahdrefshdahveen each

V1/ AP term nal and each WAP server, Ising the steps of: (a)
det er mi niOriginatiom Messaige fonpudallt eortriestidmfraomieach WARRedmirsaldo thédWFoanitn

Cor esponaifipiabri sl Bidnelih Al Hom i vk elBlopusee s eoiia biak
data in 4BeninbPih fedboRSd td 1R BlrRjihAtish M@ggtsgér;p@ rE&&iGingl WD dad Whadols the

ISP to the Internet server if the input determned to be the conmon
circuit cenrdce meqhestgdatp fobihe \MAP denvarsifnommthetAP ¢éerntihalsidd anapipatht o t he

I VF unit 5 AP dat the | t ta; and (d) =
transt er WAB ERBINARS Lo¢ Gaitedaendner MR Sever it WIF i8Rl Eerviesingtnong
VAP t er mi;gadiyi ' | | ped : . data i
the st ep' Loy Vel VP, S8 rdRIP I IRALBLI IR oo ol WRPOSEHEL (670 3m o

t he non- WeeivengthedlVAR datetd generateVdAPseateeredatarsatotdingdotthe récéicedet
wherein each WAP term nal conmnuni cates with

server data _in the Step\éfﬁ?’ A
the | W WAP datadnpach \WATgserven: and dansfesting dne MEAP-sespekrata ihrewah the

| Pl PPP i L0} . | BTl OF
THe: DR REETEHSBRARR bl )38 irig MY S8y HERE wlBlore P IDtR SR TR 1

become s engp s WAP REresrsao ithe Reriedpdating WARteinaledn eRd PdiFaAk, sh@r eof
with reference to the attached drawings in which: FIG 1 is a block diagram

of a conveansierniag theveeeived\Widt sewemsiata tatheosarreriansing YVAPrtersingals; and
Application Protocol (WAP) termnal and a WAP server; FiG 2 shows protocol
st acks of each bl ock of the conventional data conmunications device, FIG 3
is a detailed view of the Circuit Switch Data service protocol (CSI(IS
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707) shown in F1G 2; . 1 7 MAY 2002 FIG 4 is a diagramillustrating data
flowin the data conmunications device shown in FIG 1; FIG 5 is a block
di‘agram of a device for data conmuni cati ons between a WAP term nal and a
WAP server according to a preferredsenbodi nent of the present invention;
FI.G 6 shows protocol stacks of each blgck of the data comunications
device shown in FIG 5 FIG 7 is a diagramillustrating data flowin the

dat a communi cations device shown in FIG 5; FIG 8 is a block diagramof a
devi ce f ote)daramonioatingdn the N¥ABdemsinalswitathe daWﬁ wait taodgh aveiRgkEentemet

T O N PR AP B Bl e e TP S et eomBiteclloie Ghroie Svififioats
conmmuni Cﬁﬁ%% @Dﬁgr‘f"geﬁ'@@’ Efltﬁe \ﬁIAFatérH'anESCR' PTI ON OF THE PREFERRED

EVMBCDI ME ow ng a device for data comruni cations

bet ween a W r elTesachigy@ theathirdrobfect; trevk i§ PAR)iIdéd ardevide fondiata WAP ser ver
according to a first embodi nent of the present invention  the device

conpr i sesCaMPIURieatians REtWaeP a ¥Yirelnas 6@093@_’) Protocol{ \MAR) termiaalandiang

fiunct f 8,
o, " EMURP i, ottty WGFAIRY of puAPTenil! Sait Halh S PrehPlaYacR
fircuit S wamhmmwﬁrwnmoat@wmtie (GSD) ptatyed| lagersistisiat @itidred YWirdless
rel ess Session Protocol (W5P) |layer and a Wrel ess Dat a?ram Pr ot ocol

(WDP) | ayéransaetiogdiietenad layeaang adWinelessab atageamd¥otonpl {WRPS averce

the APt B HSRaTaliE) VIR dita whidh [ %%rx RescisRUBpEaBab s RAWAP e Binef B e
fir om t hat éheﬁénmgca)aumﬁidrpaaéuuwaat m ef WASseR/drs etahﬂthamﬁgaaprotocol
D(I'S-70 | ayer exists below the and WDP | ayers by omtting t

nd PPP | ataskdn wiieh at ba%ackagswwmﬁmrsl F’mtpcobﬂé}P) layer &ndrar lmﬂemett he

accor di ng (ORI FIRyER 2R IRVE Steh S)NF FRF Bl s WGP st Vi e o
CSD( | S- 70WAPMeiripials WA IWAPI serosfldafadaraing tohthe SWAP &atehah hﬁﬁerﬁéﬁé@rvbﬁ
30 redundant | P and PPP MAY 2002 8 | ayers unlike the conventi onal

r ot ocol Baranmwdmthawwm teamingd withonternet seryepdatd aerordingnta thecat i on

nmb
e o e KEPAAE B a8 YVIR R s havine £ WA SYRNRE
Transm sstelepliome hetwcﬁkC(PsatN) c(u‘t'ﬂﬂ)layaym tnanssferringtheassmmen citcuitedita
provi des the WAP term nal s . Wth WAP server data according to

t he WAP dERGeiYRGtrawah m@S?htfmmuthe moa-WAP termigab o thesinierine separhangdmn
58; 0,

5. "" *TintSkgsking feadh TRVEFBRA MG FICH0 rotochPlayEredniktieliteTha g an”

ser ver | nptdtatoli layesgireassts WATR tdratinbiaped aviCéhlayer and aphiPwayenwhich are

e o S AT oS S i e
o ench cRB et eacf VIAD el il CRRRANATS Refleh Sh Y SR PR e 2R O
connect edtheolSMhevlia@Rimedch BVARtermina! corrhubatesewittethe MIF raapt IHneugh\B

the | dont sMAlaiBrist rtcoP ea sy Eaar Frols (IB/EPRY ke audai jbia v o
destinati t[?}?rc\i}&gét ePfaﬁd‘ﬁ\eCIWF%ﬁﬂ%ﬁhﬂﬂgn}é’éPefﬁ{géiﬁgh tHe lrﬂtegﬁﬂrvﬂﬁw fzé’ch

address o m ng( I's mapped to a specl I'n e va
this end, WAR deWemunit 54 has a mappi ng tabl e (not shovvn) used for

OO 8 b 5 LS TR s TRk P Bl
whi ch
oS8, SR 8 s SRR P R s b g

are connegtetdcbhstauklin WinicH atGirauit Swiich Data service (CSD) protocol layer is laid

under a Wireless Transaction Protocol (WTP) layer and a Wireless Datagram

Protocol (WDP) layer, a non-WAP terminal for glenerating a common circuit data, a
plurality of WAP servers each having a protocol stack in which at least a

Transmission Control Protocol (TCP) layer and an Internet Protocol (IP) layer are
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FIG 7 is a diagramillustrating data flow in the data comunications
device shown in FIG 5. ‘When the WAP term nals 50, 52, ... send an
Origination Message for a call connection thereof to the W unit 12, the
IWF:unit 12 receives the Origination nessage and then sends an Origi nation
_Ack nessage as a confirmation of the_reception to the WAP term nals 50, 52)

... Wien the WAP termnals 50, 52) ... receives the Oigination Ack
nmessage, the WAP terminals 50, 52, ... being connect 1diing teermaspondi ng
WAP servers 58, §% WP (ayen; anigemst Sgﬂe’fggpé&mvgzooz 9 ...

send ala\'mmdﬁ'fﬁ\&ﬂf’c‘ﬁy?gaéer vice request & tt@ thB'carehon bircuitdetae®N 55 to
" the WAR seryers b&inGaternet serverdatecaehr § he WAP data, the vers
soWAP el o - WD
58) 60VVAV n se_rver§\%3thaVmggwbhélévm&hednelephoa@m WPEhSTRr ¥ d from
an | nt ﬁ{\k%\ﬁﬁetfs@mee provides B&WA) ‘BTG the | nt er net éﬁ%rgngh pSiiWFrom t 54
to the WAP termipals 55? r% o-cormah dirsyitdata RS ¥ aPs 50, 52, ... are
di r ect Igjrcoibhayelt f e s tB servers wt ho.u& .r{(\ﬂ tehhStuan (18F ) utidr net
service provi PQépﬁﬁ al'@ the Iatgrosl $IVeHi ALY e eghone net wor k, (RSTN) .
FI G 8the NPMpYYick “di agram of a dat gercﬁgﬂﬁgcégggydmm{awe@aﬁééﬁﬁhw tions
. bet weegg%ix&lg ¢ SDpratbcal hay el ORRBESHE /e according to a oty gr.—rgﬁ‘;&ﬁ' ment  of
' the pr nt~invention. The %\% qpqg@@,{wmmhcme,i@@ﬂ@fﬁ Ng 8hpT | ses WP
' ter m najesmiral, sada TGP lBYSFATNER 't er i nal 84, an k%ﬁ%@&hWAP&eﬂﬁm‘W, an
Y1SP 88, the LPLEnckaBe ot eatactoremHpicREDT PERY servers 92 .04 ...
{Each WaRyess B RaF" 807 P ); ", has a gﬁghggﬂé SSFRCHT: (@) detiesminin P8t ocol
Layer reﬁ' cb%%ht\ﬁ}mvsmra\m metngdGIPE' gener at es &P_ &a’x&ﬁgérring
request P 3 ata service to.t Mﬁlaa%@bl’ﬁfécmmm@'quu €h f'erm nal 80,
82, ... dama irepuine doe INFHRHS B i nunber or Sc@ﬁgg;\g%e?@ék@&% iripud
%non-V\AP term nal 84{ W,m@m@neomm COFFRIAQN . Each WAP server 92,
l94) . .. thaVAPHRIED tack in whi c%&? %[% Lé:j drityeansfering iR gePiPL| ow
WP and VPP .k aeérninedto pedbpdAR dRAMAT T Srm hal's 80, 82, . . witBy WP
0%%251 Yetdrin d% is terffi
server accor di ng t&t{%Wéﬂ?ﬁ&neEQGWeWhgéﬂW@r 218858 """ “has. an
i dent i fi gpguipaatathredgdbiNe! el Pration | P address iﬁgw@mw‘@tadnpabw
source | P address O'E [-B&it ek et stapdbRde) gotermining et e nc) udegbea
PSTN ci r baithe CRIIPOLSiREcted to a PSIN cLI Hiderieeatapand ke) trepstBHItG 8¢ ¢ o
be descri bgMFa‘g,q{ Is Wisee@rtd?éa@é Il'P%I rcurt data %I(\g’k\[%ﬁ'g ¥inkeanpunal
82 thr oum e PSTN 87 and t{@ﬁ{@ﬁ%ﬂtb@hé eomeopeNGing nternet .
derver 9QNAPhserv8PA8 conpani es pr.ovjdi nghaltrarefemingdaei on
data theougl tbg sl,?%b 8h moch
services to a &O{TT}W”&&&S belthe WAP! sarvehdelalBrifg, g@? ovi des the Q%i\é\AP
terni nal dafag® PR'S'HI e net server Mﬁgtﬁgnbﬁwmmmmalhféh@dﬁ%h Cui t
dat a. Thﬁn\é/?ﬁevgéﬁv&@a{almrwéétﬁe _ otocol |ayer, TCrPi,&%gc\L\RNhWers and
a PSTN circuit I:ger, nd gé riétt dathan dise stapks WFﬁee termnal s 80,
82, ... adetermin W%ﬂl i}\}P servers 92 94 .. s ntafitbt iRrotasel Pege-to-
non- WAP t er rri.na‘l og#mggghgtég\MitﬁRhESWﬁ'Hé‘tl‘Wm? k?é" i s connected through
the | nter HIMBY T THe WAP server aé i s own compratbeoll@¥eiunit 86 and t he
| SP 87 ar ?,é‘eqrp}gw(lﬂbPBRdt\?XﬁrH@?u gougﬁ the PSTN 87. The CSD pr ot ocol
| ayer is connected to each CSD protocol |ayer of the WAP term nals 80, 82,

...) and the TCP and IP | ayers are connecte&__ gﬁA\mNyg.SO the TCP and IP
| ayers of each of the WAPBREEF OESORIP ,N. 2 : e PSTN li,. rc#htehho e
| ayer is connected through the PSTN %{%%Q?Ag&hmecﬁ'aﬁent myention Ay eg e {SP

88. In detail) mgrabmveiO%pﬁ‘{?ts@ﬁdaacﬁ\éa P data or . the Wmﬁ%ﬂ‘é@énd@t@,
interfacing i s perfornmed @ﬁ{h adrall aa@réfdeediemmlm@ﬁt hlﬁ?ﬁ rof the WAP
termnal i apparene®yideSERIY 3T on 1P address of the WAP server, or a
source | P addrgs Mtwdiickt ~i nal is mapped to a specific nmappj
tabl e val uée ﬁxﬁaﬁ'ﬁ Fré Wh@gn an igg}i)u dal-dehfohdieievioartor ta@gmmldrggghg’?s
the Internet serpgy. 1dstablockidag" iﬂgabet ween t he non=WAP t Aﬁ.g@hé}? and
the ISP 86 is perfornmed. f I%C%A@%tbbgmmmﬂ) terningl ARY @la ata
conmuni cat ibn‘lweenm)W‘Eﬁi?ﬁ%@}? term nal 1@& a %P SKiveptiopardatdi ng to
anot her enbodi mag{p% E{}@sm’réml siavkeof iegsh R 8F e WAP t er ni nal s 80,
82, ... or the nbh=" PYerm nal 84 requests connection to one of the WAP
servers 92, icatfing devitat ernet server 90 (step 902). That | DS
terminal or® 'ﬁ‘(ranur%%a-tV\AP term n@l Ql? gﬂg:ec#'bﬁﬁ SwithFD gt seTICSHY) %O‘gpﬁscui t
data, respectivelRG. arig a 9eiAleR MEY R "data to the | W unit 86.

707) shown in FIG. 2,



The |WF unit 86 determines whether or not the ternminal that needs tlof B4AY 2002
connected in step 902 is a WAP term nal) based on the WAP data or the
conmon circuit data (step 904) If the connection request termnal is a WAP
termnal, the WAP termnal is connected through the Internet 89 to the WAP
server (step 906). Meanwhile) if the connection request termnal is not a
WAP term nal but a non-WAP termnal) the non-WAP term nal is connected
tthrough the PSTN 87 to the ISP 88) and then to the Internet server 90 (step
908) . The WAP FHBVv4is Qddiagrani hieistratieg deta fiew e théagessmaiupicdiBnsadeiite dat a
and Internet server data, respectively, and transfer respective data

t hr ough t 8ROWRiRFHet 189, or the ISP 88 and the PSTN 87 to the | W unit 86.

1 7 MAY 2002 T | i\t .86 d ] h he | d i
b Server dat EG < st SIS et bk M das comimdbalioie beiMat &' F1e”
data is typaehening ad BNAMEehRS Hotaldindkoa phéfefredidifBodifferititthedat a i s

| nt er net server_datq, the data is transferred to the non-WAP term nal
The i nvenpresentinvebtiosnbodi ed in a general purpose digital conmputer that is

funni ng a prog roma copputer usahl e i Lncluding but. not limted
o storage rredF?séjéﬁo‘é@ pr’fﬁ%@ﬁ ?écg‘?(ﬂ? g&g%&g&f(tb_eéa?a ﬁ@%ﬂr%?m??tdm di sks,
pard di skgeyiebGhbwnORtE|ER!g:y readable nedia (e.g., CD-ROWs, DVDs, etc.) and
arrier waves (e.g., transm ssions over the Internet). Hence, the present
invention may BHGehimdidiagras dlustrating elataiflawlie tme datencdramiunicationsngeities

r eadabl e gr ogr an]:g(g%; unit enbodi ed therein for comunicati ons between a
WAP t er mi RRPWRITY P server of a data conri~tunications device including

plurality of Pa t ) : i : i 1 ,@

r ot ocol IayerFl}@?gﬁ@&n e?'%ylﬁgleéwgé\@%?@@ﬁgﬁ%P%a |t3a/‘ of

P serveVsARdenmigabamd at\WAR sehat laccordihg tdhanofh€Pprefemedasnbadimédntaffiee
re laid under. a WIP | ayer and a WDP | ayer) and an |IW unit having a CSD
prot ocol PERRENt NYeREEPe@Nd0 the CSD protocol |ayers of each WAP terninal,
nd a TCP | aye ; h%xle o r ; | P
?ayers of each'El ?é%?\;lgal,d e'!lg%é@&ﬁ @?ﬁ'ﬁgr&égr&%ﬁﬁé&jg@t hr ough a
i ngl e | PeaRMYyMicatimns devigeshowalindd@. Bn its own CSD protocol layer to the
WF unit, the conputer readabl e program code neans in the conputer usable
predi um conpri sing: conputer readabl e program code neans for causing a
conputer to effect thessiraPTION OF FHEPREFERREGEMIODIMENTS2! f
connection fromeach WAP termnal to the TVW unit, and transfterring an
Ori gi nati on ACReferomgtthd-1GNS showinga dédce fonrdatp @adimygnivatons between an

For oausi MireiSSs Aprlientias Pebel (AR ISRpaend BVAY, foRhP Belliding B Tret
request dahibodfthehtsf tHERBréSeNEINTehlicn thB eV é&ﬁ%ﬁ'@d a p|&r%lig9<t9frw WAP

termnal to the correspondi ng WAP server in the | unit, an ansferring

t he recei terminglp 8§a62, t-hrangyan interwerkingiunction (W¥F} unit &dp thrimgrnetidSsander ;
conput er read I ns for causing a conputer to effect

recei vi ngatﬁ%%wg%gggﬁg WAP server data according to the
received 1 7EMAN \RAPtelAiniB0IE2R .| Rasachrodid] sickdan wiioh at Cirogit Switchd

the WAP server data thr&;ﬁh the Internet to the | W unit; conputer readable
pr ogr am cbééa peatices piotecrld CRP)Hayenisutibiated belomea Wirelass\Besgiom Brotapol

cor t espontiisy VAR Rnd R el Rbrp pidto ERuhOR VR Go0rieton MiAE. o
WAP ser velaftpvhichdsdita eaduiestie @atatseiCe fRinTie@ah YWARNSLrveN B8 60, I eFI@bke
program code nmeans for causing a conputer to effect comunicating in the

WAP t er mi 8BDPWS & Rretec stagk ohomne ohthriYR temigls 5 net The protocol stack

o e T
| nstance. oflys@ CBISIUTI 1ajer SNSBAOWTRY WEPAFRPWISH Iderd LYCOTRIIRS theppbl e

medi um havi ng a conput er readabl e program code unit enbodi herein for
comuni caandriZPR layess erlihad is) diegaeiseah\VAS D@8 07 llayardtselilaelusles\tbe 1Bfanal
data co jcations device including a pl | i,ty of P term nal s each
navi ng_a BPS Bers g darciGedmithroretetelpdiBe & e fermapladargiesto
Wrel ess Rk ; | e WoR, Ng

t erm nal ?@?Bgenergﬁﬁlggqggiznﬁé\rgwg??CU| t %g?%,,&g pl u%ai I t@szdm\gwﬁg}%ers
each havi hgvingoiFodod PP tzaeks thereln, cluchtthatethste B ACRdundent dRaraPPP | ayer
are laid under a WIP | ayer and a WDP | ayer, an Internet server for

provi ding the non-WAP term nal with~l nternet server data according to the
comon circuit data, an ISP having a PSTN circuit layer, for transferring
the common circuit data received through a PSTN fromthe non-WAP term nal)
to the Internet server) an I W unit having a CSD protocol |ayer connected

M NN o o YARADPN a1 — — — o —— e, — N ~~




1 7 MAY 2002 14 What is clained i'st 1. A device for data communi cati]ohMAY 2002
between a Wrel ess Application Protocol (WAP) term nal and a WAP server,
conprising: ~a plurality of WAP terninals each having a protocol stack in
which a Crcuit Switch Data service (CSD) protocol layer is laid under a
Wrel ess Transaction Protocol (WP) |aygr and a Wrel ess Datagram Prot ocol
(WDP) | ayer) for generating WAP data which is service request data; i a a

T anam s arere R B ongafortd Beel et Feh AP 4 52, - sy
llayer are Uridqub idettificatiofl Ruliee or 80drce MDEddser . for providing the WAP
termnals wwth WAP server data according to the WAP data; and an

i nterwor ki ng f [raah WAR semer &8, 60havhag asprokmab stackdowhicly e CSbnlayer exists
t he CSD | f P t ' d T | d |

[ ayer whi RIS & W Eyde anoE YR eysra o rariansion Contifre eI TEEF Y o
Tappi NGt iAepind S 1P et dhiist! BSd ROVIEES U AP WimiRels'80 52, WKt Qy&RCh

WAP term comruni cates wth t unit though a sindle’l'nterne
Pr ot ocol | RBeevertdat@aecorting te the WAP Rlaifd pravided. As| sidaah innFIG.6, apratceol

pr ot ocol | r..and the | W unjt co nicates through the Internet wth
each WAP ﬁ&‘?ﬁe@?‘\ﬁ(@:é@o{%g%@@mﬁ? 8 CoffRsPONAING ryctpre farieachc WARs a
mappi ng t r WA PESE Ve VOFFIG &' | | VAP
server, mq%"?f‘ﬁp?%e%rfﬁg?i"gﬁ nunber o o@'e@cﬂaﬁiﬁtg@nnﬁgé&gﬁggﬁg%@nat i on
| P addr es WAPosergecim haPit comprisesrthe QP dalydroviiek fis nohshiowoiin gwairce | P

addresses of each WA erm nal _are ed to_the correspondi ng nappin
Ll o va GOBVERTonal AR HTVEE] EACHWABSGYOR56aE: o HRRAN MaNGRatas aber
i ncl udi n b f ' i I [ '
Crcuit %Vc\%? tc é%g{agbgelrpv? ce ?%gg)rgéﬁofoodc}g?g Il?%%i F lesgéﬂglgm%lgéﬁn{éﬂ%cﬁ 2552;1

Transaction Protocol (WP) |ayer and a Wrel ess Datagram Protocol (WDP)
ol stack in which a

| ayer, a pluraljity of WAP_servers havj a protoc

Transni ssi on Oalrne?/ WEW%iﬁPmPﬁ'@ﬁ'f a ‘léggr pr&%@%?ﬁﬁ%t@nﬁéﬁtqﬁ*&%@ CSp)

layer ar e praloldol RYeF ofthANVARYEMIAAE, BndBRCD 2KANP 18{66ks@¥hch connected to the
TCP and IP layers of each WAP server, to map the WAP terminals 50, 52, ... to the

corresponding WAP servers 56, 58, ... Here, the identification number of a specific

WAP terminal may be mapped to a destination IP address of the corresponding
WAP server, or a source |P address of the WAP terminal is mapped to a specific
mapping table value. To this end, the IWF unit 54 has a mapping table (not shown)
used for connecting the identification number of a specific WAP terminal to a WAP
server. The IWF unit 54 also includes another mapping table (not shown) which is
used for finding the corresponding WAP terminal during reception of data from a
WAP server. The IWF unit 54 and the WAP servers 56, 58, ... are connected
through the Internet 55.

FIG. 7 is a diagram illustrating data flow in the data communications device
shown in FIG. 5.

When the WAP terminals 50, 52, ... send an Origination Message for a call
connection thereof to the IWF unit 12, the IWF unit 12 receives the Origination
message and then sends an Origination Ack message as a confirmation of the
reception to the WAP terminals 50, 52, ... When the WAP terminals 50, 52, ...
receives the Origination Ack me'ssage, the WAP terminals 50, 52, ... being

connected to the corresponding WAP servers 58, 60, ..., the WAP terminals 50, 52,



1 ~ MAY 2002 15 interwprking function (IW) unit having a CSD pr ot odoz MAY 2002
| ayer connected to the CSD protocol |ayers of each WAP term nal, and a TCP

| ayer' and an | P |l ayer which are connected to the TCP and | P | ayers of each
WAP server, for conmuni cations between each WAP term nal and each WAP

server, the nethod conprising the stepsgof: (a) transferring an Origination
Message for a call connection fromeach"WAP termnal to the 1W unit, and

transferrin ; t | [ VAP
term nal i S oVUAP YRR RS seiSRe roRptl ol thraorl B FREEERRIENAS,
whi ch is sWAP servees88s600at AftepreddieingAfle WAPedstal thenWAR sﬂﬁférsese“rismal s,
to map each WAP term nal to the correspondi ng WAP server in the W unit,

and transfegnd WAR Iser\feé@&ata@dumtheyaieéamh%dgua transfered fram andnteraet server

Gat o abcor@oRgown] Rran ¢ IntS R 8 A e WMETCrlgh 1L oDl feghels 6"

transferrigm t hEn S, R WAP téhiinalsrsn. 2, t hard arréétueéomﬁedtas td e WAP (d)

receiving the WAP server data transferred in the st'ep to map the WAP
servers t osemersawitln@tstmmug rﬂ@rough areintennet service peovider (Lﬁ ) usiagaa public
transferri n c | ved data to the correspondi ng WAP
termnal s;S F‘F&‘ %‘ﬁ?ﬂﬂ?ﬂn E@Sgﬁ“ﬁhe WAP termnals with the I W un|t
through a singl qgé 1 & 88locRidbgrenh bPaeiats eoRfctdi 6eAeeliof thfiicd:
contained in each Grcuit ta service (CSD) protocol |ayer o the

WAP t er m riagtween.a WAR \temsinhband atWAR senver aacommg teanetter enWadihest of the
Application Protocol .(WAP) term nal and a WAP server, conprising: a
plurality RESERENVEPHPRA| s each having a pr ot ocol stack in which a Gircuit

Swi tch Data seryj &gﬁ(ﬁu?%f&o&é\hcé BYRIGI 8 cbﬁigﬁ’nsHQWAPate%h%@%@ 2

Transaction Protoc ayer and a Wreless Datagram Protocol V\DP)
| ayer, forngrekéARtternginahB4dan dWkhunih86saRSTINET, laedSE’SEB dhedntesnebd, ek

cach havi riglenBl 50500 BRI VAR SHVER 32 $East a Tranem soi on Gontrol
Protocol (TCP) EgyewWAPdeAfinaBO! 82! .. ML & ppbtotbP3tabR¥PWhidHea CSD protocol
layer resides below WTP and WDP layers, and generates WAP data for requesting
data service to the WAP servers 92, 94,... Each WAP terminal 80, 82, ... has a
unique identification number or source IP address.
The non-WAP terminal 84 generates a common circuit data.
Each WAP server 92, 94, ... has a protocol stack in which TCP and IP layers
are situated below WTP and WDP layers, and provides the WAP terminals 80, 82,
... with WAP server data according to the WAP data. Each WAP server 92, 94, ...
has an identification number or a destination IP address corresponding to each
source IP address of the WAP terminals 80, 82, ...
The ISP 88 includes a PSTN circuit layer connected to a PSTN circuit layer of
the IWF unit 86 to be described later, receives the common circuit data of the non-
WAP terminal 82 through the PSTN 87 and transfers the received data to the
Internet server 90. The ISP 88 is one of companies providing general
communication services to a common carrier.
The Internet server 90 provides the non-WAP terminal 84 with Internet server
30 data in response to the common circuit data.
The IWF unit 86 includes a CSD protocol layer, TCP and IP layers and a

PSTN circuit layer, and acts as interfaces between the WAP terminals 80, 82, ... and



~ ~ MAY 2002 16 laid under .a WIP'|l ayer and a WDP | ayer, for providifg/ My 2002
WAP termnals with WAP server data according to the WAP data; an Internet
server for providing the non-WAP terminal with Internet server data

according to the common circuit data; an Internet service provider (ISP)
having a publio sw tched tel ephone netwpgk (PSTN) circuit |ayer, for
transferring the common circuit data received through a PSTN fromthe

non-WAP terminal, to the Internet server; and an interworking function

(I VWF)  unMVARaserngrsaSZ;St, nr. oand betwesrethecnomdVAPtetmirtah 84GHid thedISREEB. | ayer s
of each WAP terminal,. and a TCP | ayer and an I P |ayer which are connected

to the TADeINF Uit B8 is connecteg thropgh dkae Jrternat §9 tedhedNitFhgervere PRa8fng..

Phe  op, SRR Shetandife RIS B7 ATk cinkfled lkad GilP Blgni e RS Ty n o
single |gyermsd CBDFnﬁgbblFlegeér fscdrprtdd © @86H CODPhFStEolllayar of the! wagel i n

its own CSD protocol |ayer, and the |W unit communicates through the
| nt er net tedminals:dth 82)p. sand the TEP ame IR tayers ace conaected respectivialy tthe W

O ek I SR AR LIRS M G SEl

term nal | Ang i§eshhedetaRrd R PSTRSBPlo #RODS YIRS e.aeﬁtﬁaai@@ﬁg.t fneach

dther, or ‘source |P addresses of each WAP terninal are pped to t
cor r espouietaiy wherpaminputidata istheeWAR date ootheuWAR seoverdataddterfacing és a

o7 ot ancy Per ke SichTon! 5 A HlicRo8h s ashe dhe UiBPLEHTIat)S weaeelle s et
iis |aid yadghatfory\P abafsssl6rRs AN gerve t&fé)éoéﬁéléﬁgv ddun8ss dRthevyipe! ess

Pat agram Protocol (WDP) l|ayer, a non-WAR term nal for generating a conmon
ci rcui t terminabisphapped ty aspevifie mappiegstablecvalbay iMegravipitey twivan antiqplt | n

whi ch at | t T 1 SSi trol  Prot | {T J . | nt t
Prot ocol TP 8RR SRl HRRGY e IS AervanAth, WTACDa o AReD fher net
server f%anﬁrHﬁnél@ EHHTN@%P@dﬁgﬂﬁdﬂﬁe@.'”t ernet server data

n

according to the common circuit data, I nternet service provider (ISP)
havi ng a publ iRIGs @iis @féawcharl illusivating Eldaten comraphization enetbiokl ePSERh =i r cui t

| , f f [ i rcuit dat jved t h a PSTN
1 om | he VAR GHBIEL AR IS SBHVEN aeer e e lher SbP A s AT R GV PSR | on
(1 WF) uniidyeitiéhng a CSD protocol |ayer connected to the CSD protocol |ayers

of each WAP termnal, and a TCP | ayer and an | P | ayer which are connected
to the TCP andneof ﬁ;@\l\é%ﬂer@aaah\gm 82%r.ver the oondAR teomingliGaraquests

ot epe. of opBoCHN b AR EREARIENES o7 S po M TRRAR SRR (b sk o
the commimgt is, Omet VAR tsrmifal ¢ theSicH-WAR téMeindh84 ¢einarates QUAMAR iRt BF er net
to the ~' correspondi ngq)V\AP server if the input data is determned to be

tﬂe V\AE @ﬁﬂuncpmnctrﬁ@it Sieksp respectively, ranskransfergthendatadantba W voitB6dat 2
be. the comron T Y L8 eléimi3E Biar & R erReting] rRREFERE e ©

dat a i npgbnhectedan!stEp 0Rtis issWAFPteraingl; bdséa oprtheNYAIMEefa et theatommonat a;
and (d) transferring the WAP server data through the Internet to the

cor r espoSHCHY dat(stePHO4l if the input data is deternined to be the WAP

data i : i . da:
through the PorereTRRtR oot LhARLR pIRE Rl Rt AR Hinds oy (o
be the | gbehectiedstbroggh thas Intenmet BO totthe WAP. serber @itep 98sh W rivwHilg, ahe

comuni cates with the W unit through a single |Internet _
Pr ot ocol IcPEBectien reayeshieraipal is(at/ePRAP terripal gl 21aea-WAR termingl, twp

bt ogr am CSRANAR terfin8 A eEied TR5uh T PRTN 81 (S 150 TR ARl (hfR 18'he
term nal |3tfnét IMTersen (stepadog. dat a communi cations device including a
plurality of WAP term nals having a protocol stack in which a CSD protocol

layer is |aid inel¥AR sernven g andanel Intenrst seaverr90 geperataWay ssrvendater ver s
QDN R REXEE TR M
connect edfend 180 GHAMBISPAR bk HEET 57 tohe TWHNARRL 1S cach WaP

term nal, ayer and an IP layer which are connected to the TCP
and I P | ayers of each WAP server, wherein each of the WAP term nal



comuni cates through a.single | PIPPP protocol layer included in its 10ZWMQ¥SI§UUZ
protocol layer to the W unit, the conputer readabl e program code neans in

t he. conput er usabl e nmedi um conprising: first computer readabl e program code
means for causing a conputer to effect transferring an Originati on Message
fer a call connection fromeach of the WAP terminals to the W unit) and
transferring an Origination ACK fromthe IW unit to a correspondi ng one of
the WAP terminals in response to the Origination Message; second conputer

readabl e progr fihe dWFeunit 86ddtemines wheghéher notrthetisputidatafié YYAPrssreer data
WAP data which. is service request data for the WAP servers fromthe WAP
t er mi nal S(St8RIMEb each of the WAP ternminals to a corresponding one of the

WAP servers i ' | t | t.a _through
the it ernet + O ERGETRU dated® frord BONAP b6 A8 e B ABork e Bislsu o
readabl e WARterminaidevieamwhilé,onhetise mput datLiRTAtEraBt §6rvef batd, the ity i
the WAP dat a tomaenerate WAP server data according to the received WAP data

in each dramsferredpo dhe nensWAGhtermirgls4erri ng t he WAP server data through
the I nt tt he | it. f h t dabl . d

for causi ng ¢ nineSENIZRTRaY beiltbodtelidn B GeernboHREsE iy Gaiter wats
transf er refnig & progriaim #oﬁpgﬁéhﬁfuté@@%éﬁnéﬂigﬂﬁ ﬁ'{EIG&Hglﬂm%‘ngﬁ@ | the

VAP servers to the corresponding one of the WAP'termnals in unit;
and t r anssteragengedigesucivas mapnstie sterager madiaa(el @, RGMtsn8oppy disks)\RBrd

termnal s, and fifth.c uter, readghl r 0 ans for causing the
conput or JRB3tEd RUHINPEIRP RGP Gl i RN SV Esnplay o e
through ayaig|eg!, WapshfiésiBhe boePIHE PRmMEes; Peer Protocol (1 PIPPP) Tayer
contained in eacﬂ circurt Swmtch Data service (CSD) protocol |ayer of the

YWAP t er mi nal s. Hence, tbempresent insemtian mayi herembodiey as acmomputer usablebl e
program codtﬁ. unit enbodi ed &%erei n For conmmuni cati.ons, tran err.e% bet ween a
WAP t er mi 'REAIUM Raying.8 Compuiey Teagable piegtarp rodednitembpg 'T'?ﬁ[ﬁﬂ Qti ons
devi ce i nedmmunitatioRs Wellvbe 20VAPR | ' ot ocol stack
in which a C@B protoocole%{lay_er IS Ia?rgﬁﬁﬂpdﬂﬁg\%%égggﬁ%%ﬁg%tion Pr ot ocol
{WIP) | ayeomiwaicatioDP dexicer including aAmutatibhnoh\WAR termjpalsrhevimg asprotocobn

CLTCU bRt Bl Rl S BE 380 S e S A SSBAT 50 ana
VDP | ayerplupdlity f WARsep@réaiavin airotdcai Saickie whith YARCP @4yErdHd ¥h b

I nternet server data according to the comon circuit data, an | SP having a
PSTN ci r dayer aeg/laid upder a Vi{hEBflayen agd and/Dfd layen, and anilYWkianik haying a&aSD
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readable program code means in the computer usable medium comprising:
computer readable program code means for causing a computer to effect
transferring an Origination Message for a call connection from each WAP terminal
to the IWF unit, and transferring an Origination ACK from the IWF unit to the
corresponding WAP terminal in response to the Origination Message; computer
readable program code means for causing a computer to effect receiving WAP data
which is service request data for the WAP servers from the WAP terminals, to map
each WAP terminal to the corresponding WARP server in the IWF unit, and
transferring the received WAP data through the Internet to the corresponding WAP
server; computer readable program code means for causing a computer to effect

receiving the WAP data to generate WAP server data according to the received
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circuit data; second conputer readabl e program code neans for causing the
conputer to effect transferring the WAP data through the Internet to a
correspondi ng one of the WAP servers ifjdhe input data is determ ned as the
WAP data and transferring the conmmon circuit data through the ISP to the
Internet server if the input data is determned to be the common circuit
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transferring the common circuit data received through a PSTN from the non-WAP

terminal, to the Internet server, an IWF unit having a CSD protocol layer connected
to the CSD protocol layers of each WAP terminal, and a TCP layer and an IP layer
which are connected to the TCP and IP layers of each WAP server, wherein each
WAP terminal communicates through a single IP/PPP protocol layer included in its
own CSD protocol layer to the IWF unit, the computer readable program code
means in the computer usable medium comprising: computer readable program
code means for causing a computer to effect determining whether data input to the
IWF unit is WAP data or the common circuit data; computer readable program code
means for causing a computer to effect transferring the WAP data through the
[nternet to the corresponding WAP server if the input data is determined as the
WAP data and transferring the common circuit data through the ISP to the Internet

server if the input data is determined to be the common circuit data, computer
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readable program code means for causing a computer to effect determining whether
the data input to the IWF unit (?7from) is WAP server data or the Internet server
data; and computer readable program code means for causing a computer to effect
transferring the WAP server data through the Internet to the corresponding to the
WARP terminal if the input data is determined to be the WAP server data, and
transferring the Internet server data through the PSTN to the non-WAP terminal if
the input data is determined to be the Internet server data, for instance.

A functional program, code and code segments, used to implement the
present invention can be derived by a skilled computer programmer from the
description of the invention contained herein.

While the present invention has been illustrated and described with reference
to specific embodiments, further modifications and alterations within the spirit and
scope of this invention as defined by the appended claims will occur to those skilled
in the art.

As described above, the data communications device according to the
present invention adopts a protocol stack in which only a single IP/PPP protocol
layer resides in the WAP terminals and the IWF unit functions as an ISP, providing
the following effects. First, because there is no redundancy of IP/PPP protocol
layers in the WAP terminal, overhead is considerably reduced compared to the
conventional data transmission. Second, the IWF unit is directly connected through
the Internet to the WAP server, not through the PSTN and the ISP, so that
connection time and costs can be reduced. Third, the data flow procedure is also
simplified compared to the conventional data communications device and method
thereof.
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What is claimed is:

1. A device for data communications between a Wireless Application
Protocol (WAP) terminal and a WAP server, comprising:

.a plurality of WAP terminals each having a protocol stack in which a Circuit
Switch Data service (CSD) protocol layer is laid under a Wireless Transaction
Protocol (WTP) layer and a Wireless Datagram Protocol (WDP) layer, for
generating WAP data which is service request data;

e A A T b TR

a plurality of WAP servers each having a protocol stack in which a
Transmission Control Protocol (TCP) layer and an Internet Protocol (IP) layer are
,’ laid under a WTP layer and a WDP layer, for providing the WAP terminals with
: WAP server data according to the WAP data; and

an interworking function (IWF) unit having a CSD protocol layer connected to
the CSD protocol layers of each WAP terminal, and a TCP layer and an IP layer
which are connected to the TCP and IP layers of each WAP server, for mapping the
WAP terminals to the corresponding WARP servers,

wherein each WAP terminal communicates with the IWF unit though a single
Internet Protocol/Peer-to-Peer Protocol (IP/PPP) layer included in its own CSD
protocol layer, and the IWF unit communicates through the internet with each WAP
server.

2. The device of claim 1, wherein the IWF unit includes a mapping table
used for mapping each WAP terminal to the corresponding WAP server,

wherein identification numbers of each WAP terminal and destination IP
addresses of each WAP server are mapped to each other, or source |P addresses

of each WAP terminal are mapped to the corresponding mapping table values.

3. A communication method of a data communications device including a
plurality of WAP terminals having a protocol stack in which a Circuit Switch Data
service (CSD) protocol layer is laid under a Wireless Transaction Protocol (WTP)
layer and a Wireless Datagram Protocol (WDP) layer, a plurality of WAP servers
having a protocol stack in which a Transmission Control Protocol (TCP) layer and

an Internet Protocol (IP) layer are laid under a WTP layer and a WDP layer, and an
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steps of:

(a) transferring an Origination Message for a call connection from each WAP
terminal to the IWF unit, and transferring an Origination ACK from the IWF unit to
the corresponding WAP terminal in response to the Origination Message;

(b) receiving WAP data which is service request data for the WAP servers
from the WAP terminals, to map each WAP terminal to the corresponding WAP
server in the IWF unit, and transferring the received WAP data through the Internet
to the corresponding WAP server,

(c) receiving the WAP data to generate WAP server data according to the
received WAP data in each WAP server, and transferring the WAP server data
through the Internet to the IWF unit;

(d) receiving the WAP server data transferred in the step (c) to map the WAP
servers to the corresponding WAP terminals in the IWF unit, and transferring the
received WAP server data to the corresponding WAP terminals; and

(e) communicating in the WAP terminals with the IWF unit through a single
Internet Protocol/Peer-to-Peer Protocol (IP/PPP) layer contained in each Circuit

Switch Data service (CSD) protocol layer of the WAP terminals.

4. A device for data communications between a Wireless Application
Protocol (WAP) terminal and a WAP server, comprising:

a plurality of WAP terminals each having a protocol stack in which a Circuit
Switch Data service (CSD) protocol layer is laid under a Wireless Transaction
Protocol (WTP) layer and a Wireless Datagram Protocol (WDP) layer, for
generating WAP data which is service request data;

a non-WAP terminal for generating a common circuit data;

a plurality of WAP servers each having a protocol stack in which at least a

Transmission Control Protocol (TCP) layer and an Internet Protocol (IP) layer are
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an Internet server for providing the non-WAP terminal with Internet server
data according to the common circuit data;

an Internet service provider (ISP) having a public switched telephone network
(PSTN) circuit layer, for transferring the common circuit data received through a
PSTN from the non-WAP terminal, to the Internet server; and

an interworking function (IWF) unit having a CSD protocol layer connected to
the CSD protocol layers of each WAP terminal, and a TCP layer and an |IP layer
which are connected to the TCP and IP layers of each WAP server, for performing
interfacing between each WAP terminal and each WAP server, and the non-WAP
terminal.and the ISP,

wherein each WAP terminal communicates with the IWF unit through a single
Internet.Protocol/Peer-to-Peer Protocol (IP/PPP) layer included in its own CSD
protocol layer, and the IWF unit communicates through the Internet with each WAP
server.

5. The device of claim 4, wherein the IWF unit includes a mapping table
used for mapping each WAP terminal to the corresponding WAP server,

wherein identification numbers of each WAP terminal and destination IP
addresses of each WAP server are mapped to each other, or source IP addresses

of each WAP terminal are mapped to the corresponding mapping table values.

6. A communication method of a data communications device including a
plurality of WAP terminals each having a protocol stack in which a Circuit Switch
Data service (CSD) protocol layer is laid under a Wireless Transaction Protocol
(WTP) layer and a Wireless Datagram Protocol (WDP) layer, a non-WAP terminal
for generating a common circuit data, a plurality of WAP servers each having a
protocol stack in which at least a Transmission Control Protocol (TCP) layer and an
Internet Protocol (IP) Igyer are laid under a WTP layer and a WDP layer, an Internet
server for providing the non-WAP terminal with Internet server data according to the

common circuit data, an Internet service provider (ISP) having a public switched
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10%& () - CSD protocol layers of each WAP terminal, and a TCP layer and an IP layer
which are connected to the TCP and IP layers of each WAP server, for data
communications between each WAP terminal and each WAP server, the
method comprising the steps of:
(a) determining whether data input to the IWF unit is WAP data or the
common circuit data;
(b) transferring the WAP data through the Internet to the
) ) corresponding WAP server if the input data is determined to be the WAP data in
the step (a) and transferring the common circuit data through the ISP to the
Internet server if the input data is determined to be the common circuit data in

the step (b);
(c) determining whether the data input to the IWF unit is WAP server

data or the Internet server data; and
(d) transferring the WAP server data through the Intemet to the
corresponding WAP terminal if the input data is determined to be the WAP
server data in the step (c), and transferring the Internet server data through the
PSTN to the non-WAP terminal if the input data is determined to be the internet
i server data in the step (c).
. ) wherein each WAP terminal communicates with the IWF unit through a
single Internet Protocol/Peer-to-Peer Protocol (IP/PPP) layer included in its own
CSD protocol layer.

7. A computer usable medium having a computer readable program code
unit embodied therein for communications between a WAP terminal and a WAP
server of a data communications device including a plurality of WAP terminals
having a protocol stack in which a CSD protocol layer is laid under a WTP layer
and a WDP layer, a plurality of WAP servers having a protocol stack in which a
TCP layer and an IP layer are laid under a WTP layer and a WDP layer, and an
IWF unit having a CSD protocol layer connected to the CSD protocol layers of
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first computer readable program code means for causing a computer to
effect transferring an Origination Message for a call connection from each of the
WAP terminals to the IWF unit, and transferring an Origination ACK from the
IWF unit to a corresponding one of the WAP terminals in response to the
- Origination Message;
f ) second computer readable program code means for causing the
- computer to effect receiving WAP data which is service request data for the
WAP servers from the WAP terminals, to map each of the WAP terminals to a
corresponding one of the WAP servers in the IWF unit, and transferring the
received WAP data through the Internet to the corresponding one of the WAP
servers;
third computer readable program code means for causing the computer
to effect receiving the WAP data to generate WAP server data according to the
received WAP data in each of the WAP servers, and transferring the WAP
server data through the Internet to the IWF unit;
) fourth computer readable program code means for causing the computer
) to effect receiving the WAP server data transferred by the third computer
readable program code means to map the WAP servers to the corresponding
one of the WAP terminals in the IWF unit; and transferring the received WAP
server data to the one of the WAP terminals; and
fifth computer readable program code means for causing the computer to
effect communicating in the WAP terminals with the IWP unit through a single
Internet Protocol/Peer-to-Peer Protocol (IP/PPP) layer contained in each circuit

Switch Data service (CSD) protocol layer of the WAP terminals.

8. A computer usable medium having a computer readable program code
unit embodied therein for communications transferred between a WAP terminal
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laid under a WTP layer and a WDP layer, an Internet server for providing the
non-WAP terminal with Internet server data according to the common circuit
data, an ISP having a PSTN circuit layer, for transferring the common circuit
data received through a PSTN from the non-WAP terminal, to the Internet
i server, an IWF unit having a CSD protocol layer connected to the CSD protocol
{) layers of each of the WAP terminals, and a TCP layer and an IP layer which are
connected to the TCP and IP layers of each of the WAP servers, wherein each
of the WAP terminals communicates through a single IP/PPP protocol layer
included in its own CSD protocol layer to the IWF unit, the computer readable
program code means in the computer usable medium comprising:
first computer readable program code means for causing a computer to
effect determining whether data input to the IWF unit is WAP data or the
common circuit data,;
second computer readable program code means for causing the
computer to effect transferring the WAP data through the Internet to a
/ corresponding one of the WAP servers if the input data is determined as the
- ) WAP data and transferring the common circuit data through the ISP to the
Internet server if the input data is determined to be the common circuit data;
third computer readable program code means for causing the computer
to effect determining whether the data input to the IWF unit is WAP server data
or the Internet server data; and
fourth computer readable program code means for causing the computer
to effect transferring the WAP server data through the Internet to a
corresponding one of the WAP terminals if the input data is determined to be
the WAP server data, and transferring the Internet server data through the
PSTN to the non-WAP terminal if the input data is determined to be the Internet

server data.



