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:*(iVIGS 'FOR DATA COMMUNICATION$ BETwEEN 
-:.! .. ..,.. . . .· . . 

W.l.ltLES$ APPLICATION PROTOCOL TERMINAL AND 

WIRrELESS APPLICATION SERVER, AND METHOD THEREOF 

... 

Ff el& of the tnverition 

Th~·pte$.ent invent"ioh relliltf3s· to data cominunlcations, and more particularly, 

to a device for data communications between a Wireless Application P·rotocol 

(WAP) terminal and a WAP s'erver, and a method ther!:!of. 

2. De5crrption of the R'elated Art 

in general, a WAP server is connected between an Internet server which 

provides various informati"on and a WAP terminal capabie of receiving the 
. . 

information provfded from the lnterhet 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 ~ 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 tWF 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 Circuii 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) 
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i! . and a Wireless Appticat16A Environment protocol (WAE). Also, the CSD(IS-707) 
1{ L: includes an l'S-95 protocol, a Radio Link Protocol (RLP), a PPP, an IP and a TCP. 

The protocol fayers are well known to those skilled in the art, so explanation thereof 

wHI be omltte~. 

·FUS. 4 i$ a diagram rnustrating data flow in the data communications device 

showrrin FJ@. 1. 
· Tnt·'()~'ii~tloti:Of the data commuMJcati.ohs device of FIG. 1 will be described 

With refer~~to:Ft~. 4. 

It :is a6surned that the WAP termihal 10 intends to receive Internet or 

·etectronic'ml;iil (:tEo::mail) s'ervi'ces. Here, the WAP terminal 10 is ready to receive a 

common can or data (Internet or E-mail) in a normal state. When a user of the WAP 

term'inal 10 connsdts the WAP termlnai 10 through the IWF unit 12 and the PSTN 

1·3 to the iSP .14 \isirig a telephone nurnber for connectk>n with the Internet, the ISP 

14 connected to the WA'P terminal 1 o allows the user to receive the Internet or E­

mail services. Also, when the user wants to stop receiving the Internet services, the 

ISP 14 disconnects the call from the WAP terminal 10, returning to the ready state. 

In detail1 the WAP terminal 1 O sends an Origination Message requesting 

connection of its call to the IWF unit 12. The IWF unit 12 receives the Origination 

Message from the WAP terminal 10, and then sends an Origination Ack message 

acknowledging reception to the WAP terminal 10. The IWF unit 12 sends a 

Connect Request message for connection of a modem to the ISP 14. The ISP 14 

receives the 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. 
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Flr$t1 0-ecause the CSD{t-S-707) in the protocol stack of the WAP terminal 1 o 
includes the IP/PPP as shown in FIG. 3 1 the protocol stack of the WAP terminal 10 

has IP/PPP protocol layers in duplicate. As a result, there is much overhead during 

transmi$sion of data1 so that transmission efficiency becomes low. That is, the 

. resources ofthe terminal are not efficiently used. Also, when a user intends to 

conrie9rtbi~e·W.A:P server 16 or the Internet, connection with the ISP 14 is 

achiev$~~f~~Ogl1.the PSTN 14. Thµs, the connection rate becomes slow down, and 

using the-:"1$$T:N and the ·isP 14 may be subject to charges by the telephone 

company or the tSP. Also, the transmission of data is inefficient because it requires 

multiple st~ps ·as shown 1n FIG. 4. 

SUMMARY Oi= THE INVENTION 

To soJve the. above problems, it is a first object of the present invention to 

provide a device for data ·communicatibns between a Wireless Application Protocol 

(WAP) protoc0I· and a WAP server, adopting a protocol stack in which a single 

Internet Protocol/Peer-to-Peer Protocol (IP/PPP) layer included in a Circuit Switch 

Data services (fSD) protocol of the WAP terminal is used and an interworking 

function (lWF) unit also acts as an 1nternet service provider (ISP). 

It rs a second object of the present invention to provide a communication 

method of the data communications device for the first qbject. 

It is a third object of the present invention to provide a device for data 

communications between a WAP terminal and WAP server, which performs data 

communications while performing switching between the WAP terminal and a non­

WAP terminal. 

It is a fourth object of the present invention to provide a communication 

method of the data communications device for the third object. 

Accordingly, to achieve the above first object, there is provided 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 (CSO) protocol layer is laid under a 
I 

Wireless Transaction Protocol (WTP} layer and a Wireless Datagram Protocol 

(WOP} layer, for generating WAP data which is service request data; a plurality of 
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WAP serve.rs e~:itih having a protocol stack in which a Transmission Control Protocol 

(TCP) layer anq an Internet Protocol (IP) layer are laid under a WTP layer and a 

WOP 1ayer, for providing the WAP terminals with WAP ser\ier data according to the 

WAP dat:a; and an interworking function (l\fVF) unit having a CSD protocol layer 

connected to lhe CSD protocol layers of each WAP terminal! and a TCP layer and 

. an~-~-~ 1f$}/~f~ith:ate conneeted to the TCP and IP.layers of each WAP server, for 

ma~pin@ttf1~::WAP termiri~ts to the cortesponding \NAP servers, wherein each WAP 

termihel~Qtnffitintdafas with the IWF l,Jnit though a single Internet Protocol/Peer~to­

Peer Protocol {IPJPPP) fayer included in its own CSD protocol layer, arid the IWF 

un'it corrtmunicaie~dhrough the Internet with each WAP server. 

To ·achieve the second object, there is provided a communication method of a 

data cornmuriicati6ns devi.ce including a plurality of WAP terminals having a 

protocol stack in wttich a Circuit Switch Data service (CSD) protocol layer is laid 

under'a W'irefes1'Transactlon Protocol (VVTP) layer and a Wireless Datagram 

Protocol (WDP) tayer, a plurality of WAP servers having a protocol stack in which a 

Transmiss"ion Control Protocol (tCP} layer and an Internet Protocol (IP) layer are 

laid under a WTP layer and a WOP layer, and an interworking function (IWF) unit 

having· a CSD protocol tayer 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 server1 for communications between each WAP .terminal and 

each WAP server, the method comprising the 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 
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( e) communicating in the WAP terminals with the lWF unit through a single Internet 

Protocol/Peer-to-Peer Protocol (IP/PPP) layer contained in each Circuit Switch Data 

service (CSO) protocol layer of the WAP terminals. 

To achieve the third object, there is prpvided a device for data 

communications betwee·n a Wireless Application Protocol (WAP) terminal and a 

ll WAP·:setver; oortlPrising: a plurality ()f WAP terminals each having a. protocol stack 

/j in which- a :Circuit Switch oata service· (CSD) protocol layer is laid under· a Wireless 

ll Transaction Protocol (WTP) layer ancl 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 
~i 

~ stack in which at least a Transmission Control Protocol (TCP) layer and an Internet ii 

Protocol (IP) layer are laid under a WTP layer and a WOP layer, for providing the 

WAP terminals 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 servic~ 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 (f P/PPP) layer included in its own 

CSD protocol layer, and the IWF unit communicates through the Internet with each 

WAP server. 

To achieve the fourth object. there is provided 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 (WOP) layer, a non-WAP terminal for generating a common circuit data, a 
I 

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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laid under a WTP la)l¢r ~nq a WOP layer, an internet se.rve.r for providing the non­

WAP terminal Witf:l lfiternet server data according to the common circuit data, an 

Internet servme provider (ISP) having a public switched telephone network (PSTN) 

circuit layer, for transferring the common circuit data received throu9h a PSTN from 

the non-WAP t$tif:iinal to·the Internet server, an interworking function (IWF) unit 

f :~a:.~~:~;~~;t~~~~:=~=~:~:~~; :~~P 
J layers of s•ntt,~~ ·. ~ew~rJ ·t6r ~t~ t;trti'lr,Unidatlotis betwee,n· ~faeh WAP t~rrhirial 

and each WAP ser\!er, the method coriiprfsing the steps Qf: (a) determining whether 

data 'ihput to the 1w~ tintt is Wf\P data or the common circuit data; (b) transferring . ' 

tne WA?· tiata thtPUrJfl the li'1tltlrhet t6 Uie c6rre$ponding WAP serve'r if the input 

data.ls<~~erminea to -be the WAP data ln the step (a) and transferring. the common 

circtiitiilata:1ht6ygfl th~,:tS'P ts th~ lnt~th~t server if the input data is determined to 

be·the·-eommorH~O'cuit d.C?ta in the $tep (b)~ (c) determining wheth~r the data input to 

the IWF unit is W'ptp ~eiver data or the Internet servet data; and (d) transferring· the 

WAP server data through the Internet to the corresponding WAP terminal if the input 

data is determined to be the WAP server qata in the step (c), and transferring the · 

Internet server data through the P.STN to the non-WAP terminal if the input data is 

determined to be the Internet 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. 

BRIEF DESCRIPllON OF THE DRAWINGS 

The above objects and advantages of the present invention will become more 

apparent by describing in detail a preferred embodiment thereof with reference to 

the attached drawings in which: 

FIG. 1 is a block diagram of a conventional device for data communications 

between a Wireless Application Protocol {WAP) terminal and a WAP server; 

FIG. 2 shows protocol stacks of each block of the conventional data 

communications device; 

FIG. 3 is a detailed view of the Circuit Switch Data service protocol (CSD{IS-

707) shown in FIG. 2; 
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FlG. 4 is a diagram illustrating data flow in the data communications device 

shown in FIG. 1; 

FIG. 5 is a block diagram of a device for data communication~ between a 

WAP terminal and a WAP server according to a preferred,embodiment of the 

present invention; 

FiG. 6 shows protocol stacks of each block of the data communications 

device shown in ·FIG. 5; 

FIG. 7 is a diagram illustrating datei flow in the data· communications device 

shown in FIG. 5; 

FIG. 8 is a block diagram of a device for data communiCations between a 

WAP terminal and a WAP server according to another preferred embodiment of the 

present invention; and 

FIG. 9 is a·f1owchart illustrating a communication method of the data 

communications device shown in FIG. 8. 

DESCRtPTION OF THE PREFERRED EMBODIMENTS · 

Referring to FIG. 5 showing a device for data communications between a 

Wireless Application Protocol (WAP) terminal and a WAP server according to a first 

embodiment of the present invention, the device comprises a plurality of WAP 

terminals 50, 52, ... , and an interworking function (IWF) unit 54, the 1·nternet 55 and 

a plurality of WAP servers 58, 60, .. . 

Each WAP terminal 50, 52, ... has a protocol stack in which a Circuit Switch 

Data services protocol (CSO) layer is situated below a Wireless Session Protocol 

(WSP) layer and a Wireless Datagram Protocol (WOP) layer, and generates WAP 

data which is data requesting data service from each WAP server 58, 60, ... FIG. 6 

shows a protocol stack of one of the WAP terminals 50, 52, .... The protocol stack 

of FIG. 6 is different from that of the conventional WAP terminal of FIG.· 2 in that 

only a CSD(IS-707) layer exists below the WTP and WOP layers by omitting the IP 

and PPP layers. That is, because the CSD(IS-707) layer itself includes the IP and 

PPP layers as described with reference to FIG. 3, the WAP terminal according to 
I 

the present invention utilizes the IP and PPP layers of the CSD(IS-707), without 

having IP and PPP layers therein, such that there is no redundant IP and PPP 
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layers unlike'the convei'ttfonal protocol stack. EachWAP terminal 50, 52, ... has a 

unique identification numb~r. or source IP address. 

Each WAP server 58, 60, ... has a protocol stack in which a CSD !ayer exists 

below a WTP fayer and a WDP layer, and a Transmission Control Protocol (TCP) 
' 

layer and an IP layer exist, and provides the WAP terminals 50, 52, ... with WAP 

st9Ner data aeeordins ~P the WAP data provided. As shown in FIG~ 6, a protocol 

sfaek;;of eiich WAP server 58, SO, ... ha$ a corresponding" structure for each WAP 

terrtiinal SO, 52, ~.. The .WAtJ ser\ter of Fl.G. 6 is different from the conventional 

WAP server in that it comprises the TCP fayer which is not shown in the 

conventipnat WAP server. Each WAP server 56, 58,_ ... has an fd~ntification number 

or a d~stination IP address for each souree IP address of the WAP terminals 50, 52, 

The IWF unit 54 comprises a CSO protocol layer connected to each CSD 

protocol layer ofthe WAP terminals, and ·TCP and IP l~yers each connected to the 

TCP and iP layers of eachWAP server, to rriap the WAP terminals so. 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 IP 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 tc:> a WAP 

server. The lWF 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 lWF 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 message, the WAP terminals 50, 52, ... being 

connected to the corresponding WAP servers 58, 60, ... ,the WAP terminals 50, 52, 
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... send a WAP data wrn-~h is se'tvice request data through the tnternet 55 to the 

WAP seniers 58, 60, ... After receiving the WAP data, the WAP servers 58, 60,.:. 

send WAP server data which they retain, or data transferred from an Internet server 

(not shown) through the Internet 55 ahd the IWF unit 54 to the WAP terminals 50, 

52, ... ·That is, the WAP terminals 50, 52, ... are directly connected to the WAP 

·serverswithout·g~ing throµgh an Internet service provider (ISP) using a public 

switched tet€!p.ttdrr~ n~~C?rk' cPSTN): . 
FIG. e·ts a btdck cfl~iam of a d~ta connection device'for"communicatlons 

betWeen a WAP .terminal and a WAP s·~rv~r according to another embodiment of the 

pre$ent invention. 

·. The data ooruieetiori device of FIG. 8 comprises WAP terminals 80, 82, ... , a 

noh-WAP tet~inal 84, ·an lWF unit86. a PSTN 87, an ISP 88, the 1nternet 89, an 

. Internet server"90, and WAP servers 92, 94, ... 

Each WAP termi'n:aLSO; 82~ ... has a protocol stack in which a CSD protocol 

1ayer· reside~ below wrP ahd'W~P layers; and QEmerates WAP data for requesting 

. data service to the WAP servers 92, 94, ... Each WAP terminal 80, 82, ... has a 

unique identjfication number or source IP address. 

The non-WAP terminal 84 generates a common circuit data. 

Each WAP server 92, ~4, ... has a protocol stack in which TCP and IP layers 

are situated below WTP and WOP layers, and prqvides 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 circuiUayer, and acts as interfaces between the WAP terminals 80, 82, ... and 
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WAP servers 92, 94, · .. ., and between the non-WAP terminal 84 and the ISP 88. 

The IWF unit 86 is connected through the Internet 89 to the WAP servers 92, 94, ... , 

and the IWF unit 86 and the ISP 87 are connected to each other through the PSTN 

87. The CSD protocol layer is connected to each CSD protocol layer of the WAP 

terminals 60, 82, ... , and the TCP and IP layers are connected respectively. to the 

TCP··artct·t1~·19yers Of each of the WAP servers 92, 94, .... Also, the PSTN circuit 

tayer ls· ~nrie.cted through the PSTN a1 to the PSTN circuit layer of the ISP 88. In. 

detail, wheh an input data ls lhe WAP data or the WAP server data, interfacing is 

performed such that an identification number of the WAP terminal is mapped to a 

destination IP address of fhe WAP server, or a source IP address of the WAP 

terminal is mapped to a specific mapping table value. Meanwhile, when an input 

data is the common cfrcuit data or the Internet ser\ier data, interfacing between the 

non-WAP terminal 82 and tha ISP 86 is performed. 

FIG. 9 is a flowchart iltustratlng a :data communication method between a 

WAP terminal and a WAP server according to another embodiment of the· present 

invention. 

One of the WAP terminals 80, 82, ... or the non-WAP terminal 84 requests 

connection to one of the WAP servers 92, 94, ... or the Internet server 90 (step 902). 

That is, one WAP terminal or the non-WAP terminal 84 generates a WAP data or 

common circuit data, respectively, and transfers the data to the IWF unit 86. 

The tWF unit 86 determines whether or not the terminal that needs to be 

connected in step 902 is a WAP terminal, based on the WAP data or the common 

circuit data (step 904) 

If the connection request terminal is a WAP terminal, the WAP terminal is 

connected through the Internet 89 to the WAP server (step 906). Meanwhile, if the 

connection request terminal is not a WAP terminal but a non-WAP terminal, the 

non-WAP terminal is connected through the PSTN 87 to the ISP 88, and then to the 

Internet server 90 (step 908). 

The WAP server 92 and the Internet server 90 generate WAP server data 

and Internet server data, respectively, and transfer respective data through the 

Internet 89, or the ISP 88 and the PSTN 87 to the IWF unit 86. 
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The IWF unit 86 determines whether or not the input data is WAP server data 

{step 912). 

When the input data is from a WAP server, the data is transferred to the. 

WAP terminal. Meanwhile, when the input data is Internet server data, ttie data is 

transferred to the non-WAP terminal 84. 

~ The invention may be embodied in a gensral purpose digital computer that is 
f j running a program from a computer iJsable medium, Including but not limited to 

i storage media such as magnetic $forage media (e.g., ROM's, floppy disks, hard 

disks, etc.), optically readable media {e.g., CD-ROMs, DVDs, etc.) and carrier 

waves (e.g., transmissions over the Internet). 

Hence, the present invention may be embodied as 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 

communrcations device including a plurality of WAP terminals having a protocol 

stack in which a CSD protoco1 layer is laid under a WTP layer and a WOP 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 WOP layer, and an IWF unit having a CSD 

protocol layer connected to the CSD protocol layers of each WAP terminal, and a 

TCP layer and an tP 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 lWF unit, the computer 

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 WAP server in the IWF unit, and 

transferring the received WAP data through the Internet to the correspondinp 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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WAP data in each WAP server, and transferring the WAP server data through the 
. . 

Internet to the (WF unit; computer readable program code means for causing a 

computer to effect receiving the WAP server data transferred in the step (c) to map 

the WAP servers to the corresponding WAP terminal in the IWF unit, and 

transferring the received WAP server data to the corresponding WAP terminals; and 

computer teadabte program ·code rtreahs for causing a computer to effect 

cornmunrcating in the WAP termrnals with the IWP unit through a slngfe Internet 

Protoc01/Peer-to-Peer Protocol (lP/PPPj -iayer contained in each Circuit Switch Data 

service (CSD) protocol layer of the WAP terminals, for instance. 

Also, the present invention may be embodied as a computer usable medium 

having a computer readable program code unit embodied therein for 

communications transferred between a WAP terminal and a WAP server of a data 

communications device including a pluraiity of WAP terminals each having a 

protocol stack in which a CSD protocol layer is laid under a Wireless Transaction 

Protocol (WTP) layer and a WOP 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 TCP layer and an IP layer are laid under·a WTP layer and a WOP 
.. 

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 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 lWF 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 

Internet to the corresponding WAP server if the input data is determined as the 
I 

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 hleans for causing a computef to effect determining whether 

the data input to the lWF unit (??from) 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 

WAP 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 coqe segments, used to implement the 

present invention cal"! 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 thi$ 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 (WIP) l~yer ~rid a Wireless Datagram Protocol (WOP) layer, for 

generating WAP data which is service request data; 

a plurality bf WAP servers eabh having a protocol stack in Which a 

Transmission Control Pr9tocol (TCP) layer and an lntern~t Protocol (IP) layer are 

laid under a WTP layer and a WOP 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 CSO protocol layers of each WAP terminal, and a TCP layer and an 1r: layer 

which are connected to the TCP and IP layers of each WAP server, for mapping the 

WAP terminals to the corresponding WAP servers, 

wherein each WAP terminal communicates with the IWF unit though a single 

Internet ProtocolJPeer-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 IP 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 (WOP) layer, a plurality of WAP servers 
I 

having a protocol stack in which a Transmission Control Protocol (TCP) layer and 

an Internet Protocol (IP) layer are laid under a WTP la~ and an 

\lftlll 111111)1 II\~ II I~\ 
* C L 



15 

interworking function (IWF) unit having a CSD protocol layer connected to the CSD 

protocol fayers 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 communications 

between each WAP terminal and each WAP server, the method comprising the 

steps df: 

.(a) transferring an Origination Message for a call conne_ction 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 lWFunit 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 (WOP) 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 

I lll!llif 11111111111 1111111111:1 
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taid under a WTP layer artd a WOP layer, for providing the WAP terminals with 

WAP server data according to the WAP data; 

an Internet server for providing the non-WAP terminal with Internet server 

data according to t.tie common circuit data; 

· an Internet service provider (ISP) having a public switched telephone network 

(PsTN) circuit layer, for tran$ferring the common· circuit data received through a 

PSTN from the non-WAP. terminal, tQ t.he Internet server; and 

an interworkirlg function (IWF).unit having a CSD protocol layer connected to 

the CSO protocol layers of each WAP terminal, and a TCP layer and an IP layer 

which are connecteg 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 JWF 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 \fl!AP servers each having a 

protocol stack in which at least a Transmission Control Protocol (TCP) layer and an 

Internet Protocol (IP) I.ayer are laid under a WTP layer and a WOP layer, an Internet 
I 

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 

I lllllll llllll lllll lllll II llll 
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telephone network (PSfN) circuit layer, tor transferring the common circuit data 

received through a PSTN from the non-WAP terminal to the Internet server, 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 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 thr~ugh the ISP to the Internet server if the 

input data is determined to be the common circuit data in the step (b ); 

(e) 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 Internet 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 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. · 

111111111111111111111111111111 
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