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MOBILITY COMMUNICATIONS SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] Embodiments of the present invention relate to 
Wireless network communication systems. More particu 
larly, embodiments of the present invention relate to Wireless 
netWork communication systems that support secured seam 
less roaming of real-time voice and data communications 
sessions utilizing portable Wireless electronic devices. 

[0003] 2. Discussion of the Related Art 

[0004] Not long ago, discrete technologies had discrete 
purposes. Telephones made calls, of?ce-bound computers 
accessed databases, and personal digital assistants (PDAs) 
Were simple scheduling devices. But the changing, and 
increasingly mobile, needs of business dictated a neW strat 
egy: convergence of business communications technologies 
into a ?exible array of services that can be accessed through 
the enterprise and beyond, by almost any device. 

[0005] Therefore, mobile computing has become more 
prevalent. In recent years, there has been an increase in the 
deployment of notebook personal computers (notebook 
PCs) and PDAs. This deployment is a result of the increasing 
need for users to be productive in places other than in the 
of?ce or behind the desk. Companies are requiring more 
Work to be accomplished With less people. Productivity 
increases are a key metric for Wireless return on investment 
(ROI). Virtual private netWorks (VPNs) and Wired and 
Wireless modems permit secured access to corporate data 
outside of the of?ce. And, deployments of Wireless local area 
netWorks (W-LANs) are also increasing in schools and 
corporate campuses. 

[0006] Public W-LANs are emerging as a viable alterna 
tive to circuit-sWitched or packet-sWitched cellular data 
connections. Moreover, the convergence of voice and data 
on the LAN is rapidly occurring. Several companies are 
pushing toWard the Widespread adoption of Internet Protocol 
(IP) telephony. Many intra-offices and intra-enterprises are 
noW migrating from traditional circuit-sWitched solutions to 
traf?c that are transported and sWitched as packets or cells. 
Moreover, the standards governing Voice over IP (VoIP), 
such as H.323, Session Initiation Protocol (SIP), PoWer over 
Ethernet (or PoWer over LAN), for example, are being 
?nalized and established, Which further promotes accep 
tance and adoption of packet-based communications. 

[0007] Personal computers (PCs), PDAs, and other 
devices are managing more voice and multi-media commu 
nications. More telephones are connected to data netWorks, 
or LAN s, so that in addition to making calls, they can access 
directories, messaging, and other database information. 
Whether in and around the of?ce or campus, at home, or 
someWhere in betWeen, being connected to these voice, data, 
and other multimedia resources is critical to meeting the neW 
business demands for productivity and responsiveness. 

[0008] Accordingly, it is desirable to have a Wireless 
communications system capable of interacting With a voice 
netWork, such as a private branch exchange (PBX), and a 
data netWork, such as a LAN or Internet, to provide users 
With secured seamless mobile access to the same resources 
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they Would otherWise have at their desks While roaming 
throughout a community, such as an of?ce or school campus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 illustrates a mobility communications sys 
tem according to an embodiment of the present invention. 

DETAILED DESCRIPTION 

[0010] FIG. 1 illustrates a mobility communications sys 
tem according to an embodiment of the present invention. A 
local area netWork (LAN) backbone 110 provides connec 
tivity betWeen the various components of the mobility 
communications system 100. At the heart of the mobility 
communications system 100 is the mobility communications 
system (MCS) server 140, Which provides main control over 
the entire system 100. A private branch exchange (PBX) 
system 120, such as the ToshibaTM Strata-CTX system, is 
connected to a public sWitched telephone netWork 102. The 
PBX system 120 may also have a connection With a time 
division multiplexing (TDM) netWork 104 (also knoWn as 
digital leased lines). A gateWay 130, such as a CiscoTM 2600 
intelligent media gateWay, interconnects the PBX system 
120 and the LAN backbone 110. The gateWay 130 is a 
liaison to permit communications betWeen tWo protocols, 
for example, betWeen the PBX protocol and the Internet 
Protocol (IP). 

[0011] The mobility communications system 100 is con 
nected to a Wide area network (WAN), such as the Internet 
106, via a router 150 and a ?reWall 152. A virtual private 
netWork (VPN) server 148 may be included in the mobility 
communications system 100 to provide security and encryp 
tion/decryption capabilities to the system 100 utiliZing, for 
example, the IP Security (IPSec) protocol. Aremote authen 
tication dial-in user service (RADIUS) server 156 may be 
included in the mobility communications system 100 to 
provide authentication and accounting of users of the system 
100. Other authentication protocols and server systems may 
be implemented as Well, and integration With other authen 
tication protocols, such as the Diameter protocol for 
example, may be implemented. Furthermore, a domain 
server 154 may be included in the mobility communications 
system 100 to facilitate access to and from the WAN, such 
as the Internet 106. 

[0012] An applications server 142 may be included in the 
mobility communications system 100 to store and provide 
applications to the system 100. A database server 144 may 
also be included in the mobility communications system 100 
to provide database storage and functionality to the system 
100. A dynamic host con?guration protocol (DHCP) and/or 
a dynamic rapid con?guration protocol (DRCP) server 146 
is connected to the LAN backbone 110 to assign IP 
addresses to the nodes of the netWork. 

[0013] A plurality of Wireless electronic devices 10, 20, 
30, 40 communicate Wirelessly With the mobility commu 
nication system 100 via a Wireless protocol. The Wireless 
electronic devices 10, 20, 30, 40 communicate Wirelessly 
With access points 191, 192, 193, 194, Which are preferably 
radio frequency (RF) transceivers, for example, and Which 
are in communication With a node server 181, 182 via a 
sWitch 171, 172. The sWitch 171, 172 may be connected to 
a router 160, Which is connected to the LAN backbone 110. 
The sWitch 171, ?rst node server 181, access points 191, 
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193, and Wireless electronic devices 10, 20 (before roaming) 
form a ?rst sub-netWork, or virtual local area network 
(VLAN 1). The switch 172, second node server 182, access 
points 192, 194, and Wireless electronic devices 20 (after 
roaming), 30, 40 form a second sub-netWork, or virtual local 
area netWork (VLAN 2). 

[0014] Each Wireless electronic device 10, 20, 30, 40 is 
authenticated, accounted, and authoriZed by the MCS server 
140, Which relays this information (e.g., via certi?cates) to 
the ?rst node server 181 and the second node server 182. 
Accordingly, When a Wireless electronic device 20 moves/ 
roams from one sub-netWork to another, the Wireless elec 
tronic device 20 need only communicate and re-authenticate 
With the corresponding ?rst node server 181 or second node 
server 182, and the communication path need not go back to 
the MCS server 140 across the LAN backbone 110. The 
Protocol for carrying Authentication for NetWork Access 
(PANA), may be utiliZed to provide authentication, account 
ing, and authoriZation to authenticate clients (i.e., 
Wireless electronic devices) When they roam. PANA is a 
Layer 3 netWork authentication protocol that supports secure 
authentication over Wireless connections. PANA supports 
seamless roaming betWeen sub-netWorks and betWeen 
W-LAN and cellular packet-based netWorks as Well. 

[0015] The Wireless electronic device 20, for example, 
establishes a Wireless connection With an access point 193 in 
the ?rst sub-netWork. Accordingly, the Wireless electronic 
device 20 is provided With access to the mobility commu 
nications system 100 netWork and all its resources, including 
access to the Internet 106 and the PBX system 120. Accord 
ing to an embodiment of the present invention, the Wireless 
electronic device 20 is adapted to function as a Wireless 
telephone having a telephone address or number (or a PBX 
extension number). The Wireless electronic device 20 is 
capable of accessing all of the PBX functionality of the PBX 
system 120 as if it Was a hardWired telephone, including 
voice mail, conference calling, call Waiting, call forWarding/ 
transferring, directory look-up, etc. Moreover, the Wireless 
electronic device 20 may also be adapted to function like a 
desktop computer connected to the corporate LAN, includ 
ing access to the Internet 106, and available softWare appli 
cations. 

[0016] According to an embodiment of the present inven 
tion, the Wireless electronic devices 10, 20, 30, 40 utiliZe the 
Session Initiation Protocol-Mobile (SIP-M) for voice com 
munications (packet-based), and utiliZe the Mobile Internet 
Protocol (Mobile IP) for data communications. Integration 
of both the SIP-M and Mobile IP protocols provide greater 
?exibility to the roaming capabilities of the Wireless elec 
tronic devices 10, 20, 30, 40. Mobile IP is an Internet 
Engineering Task Force (IETF) standard protocol that runs 
on the netWork layer. Mobile IP permits a Wireless PC, 
Wireless PDA, or other mobile node to move from one 
netWork link to another Without interrupting communica 
tions. In an organiZation With W-LAN, a Wireless notebook 
PC may be physically moved from one building to another, 
into a neW sub-netWork, Without interrupting a ?le doWnload 
or video stream, and Without requiring the user to reneW 
their netWork/IP address. SIP-M is an IETF standard proto 
col for IP communication that initiates information-transfer 
sessions betWeen applications. Unlike the traditional tele 
communications model that operates via a central sWitching 
element, SIP-M alloWs the control of services, like tele 
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phony, to be moved to the endpoints of a netWork in 
SIP-based PDA, notebook PC, Tablet PC clients or SIP 
based mobile phones. SIP-M is ?exible and extensible, and 
supports many different types of applications, including 
video, telephony, messaging or instant messaging, and col 
laboration. HoWever, any other suitable protocol or proto 
cols may be utiliZed, though, for voice communication, data 
communication, or both. 

[0017] A netWork address is assigned to the Wireless 
electronic device 20 once a Wireless connection is estab 
lished With the access point 193. If the Wireless electronic 
device 20 should roam Within the ?rst sub-netWork to 
another access point 191, its netWork address does not 
change, but the Wireless connection is simply disconnected 
from one access point 193 and re-established With the other 
access point 191. Various quality of service (QoS) protocols 
or business rules may be implemented to determine With 
Which access point a Wireless electronic device should 
establish a Wireless connection. For example, signal strength 
and available bandWidth may be factors in the consideration 
When a Wireless electronic device is choosing from among 
a plurality of access points of Which it is Within range. In one 
instance, it may be more preferable to establish a Wireless 
connection With an access point having a poorer signal 
strength but has a greater availability of bandWidth than 
compared to an access point having a stronger signal but has 
29 other users already connected. 

[0018] When the Wireless electronic device 20 roams out 
of range from the access points 191, 193 of a ?rst sub 
netWork and into a second sub-netWork, the Wireless con 
nection With the access point 193 of the ?rst sub-netWork is 
automatically disconnected, and seamlessly re-established 
With a second access point 192 of the second sub-netWork. 
In an embodiment utiliZing SIP-M for roaming, because the 
Wireless electronic device 20 moved from one sub-netWork 
to another, a neW netWork address is assigned to the Wireless 
electronic device 20. In an embodiment utiliZing MobileIP 
for roaming, When the Wireless electronic device 20 moves 
from one subnet to another, a neW netWork address is 
assigned to the Wireless electronic device. 

[0019] The MCS server 140 manages a table of netWork 
addresses corresponding to, for example, telephone num 
bers/addresses (e.g., a PBX extension number) of each 
Wireless electronic device 10, 20, 30, 40 on the system 100. 
The table (e.g., see Table 1 beloW) may also include an alias, 
or uniform resource locator (URL) address, e.g., 
joe.doe@toshiba.com, corresponding to a telephone number 
or address of a Wireless electronic device 10, 20, 30, 40. 
When the Wireless electronic device 20 roams from a ?rst 
sub-netWork to a second sub-netWork, the neW netWork 
address (or alias/URL address) assigned to the Wireless 
electronic device 20 at the second sub-netWork is updated in 
the table. The table permits routing of incoming telephone 
calls from the PSTN 102 to the Wireless electronic devices 
10, 20, 30, 40, as Well as telephone calls from one Wireless 
electronic device 10, 20, 30, 40 Within the system 100 to 
another, either on the same sub-netWork or to another 
sub-netWork. The table may be forWarded to the ?rst node 
server 181 and the second node server 182 as Well so that a 
local copy is accessible Without having to cross the LAN 
backbone 110. The Wireless electronic devices 10, 20, 30, 40 
may also make calls out to the PSTN 102 by dialing a 
conventional telephone number in the normal fashion, and 



US 2004/0203752 Al 

the Wireless electronic devices 10, 20, 30, 40 communicate 
With the PBX system 120 to make such outgoing calls. 

TABLE 1 

Telephone Address Alias/URL Address Network Address 

x3338 joe.doe@toshiba.com 111.222.333.4 
x3915 jane.doe@toshiba.com 111.222.333.8 

[0020] The MCS server 140 preferably includes a simple 
netWork management protocol (SNMP) management system 
that performs user management, server management, node 
server management, call feature management, enterprise 
integration con?guration, policy de?nition and enforcement, 
event monitoring, and general and speci?c reporting. SNMP 
agents may be preferably included With the ?rst node server 
181 and the second node server 182 to enable communica 
tion With the MCS server 140. The SNMP management 
system may be a Web-based system having a Web-based 
interface. 

[0021] The MCS server 140, the ?rst node server 181 the 
second node server 182, and the Wireless electronic devices 
10, 20, 30, 49, may each include a Quality of Service (QOS) 
module. The Quality of Service Module may ensure that 
data users only use a speci?c bandWidth (of the ?rst node 
server 181 or the second node server 182 to the access points 
192, 193 to client device netWork 100), reserving the rest of 
the available bandWidth for voice users. In embodiments of 
the invention not utiliZing QoS, a user could start a voice call 
With good voice quality but then this voice quality Would 
rapidly degrade if another user opens a large e-mail attach 
ment. 

[0022] By utiliZing a fast IP address assigning protocol 
such as DRCP, the roaming of a Wireless electronic device 
20 from one sub-netWork to another may be conducted 
seamlessly With a handoff time of approximately 50-100 
milliseconds (ms), or less. Accordingly, the handoff time is 
so short that the disconnection from one sub-netWork and 
re-connection With another is unnoticeable by users carrying 
on a voice conversation, for example, With the Wireless 
electronic device 10, 20, 30, 40. The Wireless electronic 
device 10, 20, 30, 40 is preferably any electronic device 
having telephony features (i.e., a speaker and a microphone), 
and may be any suitable device, such as a PDA, a notebook 
PC, a tablet PC, a cellular or mobile telephone (e. g., an IEEE 
802.11b “Wi-Fi” IP telephone (an H.323 telephone)), an 
Internet Protocol (IP)-based Wireless telephone handset, a 
portable computer, etc. Moreover, the Wireless electronic 
device 10, 20, 30, 40 is preferably capable of simultaneous 
communication of both voice and data over the Wireless 
connection, even While roaming from one sub-netWork to 
another. 

[0023] Although the mobility communications system 100 
illustrated in FIG. 1 shoWs a local area netWork (LAN) 
implementation, the system 100 may be implemented even 
more broadly on a global/Wide area netWork scale, 
such that each sub-netWork may constitute a radio cell much 
like cellular telephone netWorks (and may even utiliZing 
existing cellular telephone netWork infrastructure), thus 
greatly expanding the Wireless functionality of the Wireless 
electronic devices 10, 20, 30, 40 to all corners of the World. 
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[0024] The Wireless electronic devices 10, 20, 30, 40 may 
include advanced call features. Advanced call features may 
include call holding, transferring, forWarding, forWarding to 
voice mail, conference calling, etc. These are not typically 
associated With What non-telephone system devices can do, 
Which is usually to just make and receive a call. Another 
advanced call feature is the ability to use internal four or ?ve 
digit calling capability to receive or transmit calls Within the 
business enterprise. 

[0025] While the description above refers to particular 
embodiments of the present invention, it Will be understood 
that many modi?cations may be made Without departing 
from the spirit thereof The accompanying claims are 
intended to cover such modi?cations as Would fall Within the 
true scope and spirit of the present invention. The presently 
disclosed embodiments are therefore to be considered in all 
respects as illustrative and not restrictive, the scope of the 
invention being indicated by the appended claims, rather 
than the foregoing description, and all changes that come 
Within the meaning and range of equivalency of the claims 
are therefore intended to be embraced therein. 

What is claimed is: 
1. A mobility communications system, comprising: 

a local area netWork (LAN) backbone; 

a private branch exchange (PBX) system in communica 
tion With a public sWitched telephone netWork (PSTN); 

a gateWay in communication With the PBX system and the 
LAN backbone; 

a mobility communications system (MCS) server in com 
munication With the LAN backbone; 

a ?rst sub-netWork, including 

a ?rst node server in communication With the LAN 

backbone, and 

at least one ?rst access point in communication With the 
?rst node server; 

a second sub-netWork, including 

a second node server in communication With the LAN 

backbone, and 

at least one second access point in communication With 
the second node server; and 

a Wireless electronic device having a Wireless connection 
With the at least one ?rst access point of the ?rst 
sub-netWork via a Wireless protocol, Wherein When the 
Wireless electronic device roams from the ?rst sub 
netWork into the second sub-netWork, the Wireless 
connection With the ?rst access point is automatically 
disconnected and seamlessly re-connected With the at 
least one second access point of the second sub 
netWork. 

2. The mobility communications system according to 
claim 1, Wherein the gateWay provides real-time tWo-Way 
communications betWeen a PBX protocol of the PBX sys 
tem and an Internet Protocol (IP) of the LAN backbone. 

3. The mobility communications system according to 
claim 1, Wherein the Wireless electronic device is selected 
from the group consisting of a personal digital assistant 
(PDA), a notebook computer, a tablet computer, a cellular 
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telephone, an Internet Protocol (IP)-based Wireless tele 
phone handset, and a portable computer. 

4. The mobility communications system according to 
claim 1, Wherein the Wireless electronic device utiliZes 
Mobile Internet Protocol (IP) for data communication and 
Session Initiated Protocol-Mobile (SIP-M) for voice com 
munication. 

5. The mobility communications system according to 
claim 1, Wherein the Wireless electronic device is adapted to 
simultaneously communicate Wirelessly data and voice. 

6. The mobility communications system according to 
claim 1, Wherein the MCS server assigns a netWork address 
to the Wireless electronic device When the Wireless elec 
tronic device is in the ?rst sub-netWork, and the MCS server 
assigns a neW netWork address to the Wireless electronic 
device When the Wireless electronic device roams from the 
?rst sub-netWork to the second sub-netWork. 

7. The mobility communications system according to 
claim 1, Wherein the MCS server assigns a netWork address 
to the Wireless electronic device When the Wireless elec 
tronic device is in the ?rst sub-netWork; and the MCS server 
assigns the netWork address to the Wireless electronic device 
When the Wireless electronic device roams from the ?rst 
sub-netWork to the second sub-netWork. 

8. The mobility communications system according to 
claim 1, Wherein the Wireless electronic device includes a 
telephone address and a corresponding netWork address. 

9. The mobility communications system according to 
claim 8, Wherein the network address is an alias address. 

10. The mobility communications system according to 
claim 9, Wherein the alias address is a uniform resource 
locator (URL) address. 

11. The mobility communications system according to 
claim 8, Wherein the netWork address is an Internet Protocol 
(IP) address. 

12. The mobility communications system according to 
claim 8, Wherein the telephone address is a PBX extension 
telephone number. 

13. The mobility communication system according to 
claim 1, Wherein at least one of RADIUS and DIAMETER 
extensions are utiliZed for secure communication While 
roaming 

14. The mobility communication system according to 
claim 1, Wherein the MCS server further includes simple 
netWork management protocol (SNMP) management system 
that performs user management, server management, node 
server management, call feature management, enterprise 
integration con?guration, policy de?nition and enforcement, 
event monitoring, and general and speci?c reporting. 

15. The mobility communication system according to 
claim 14, Wherein the SNMP management system has a Web 
interface. 

16. The mobility communication system according to 
claim 14, Wherein the SNMP management system is 
accessed from other SNMP-based tools. 

17. The mobility communications system according to 
claim 1, Wherein the MCS server, the ?rst node server, the 
second node server, and the Wireless communications device 
each include a Quality of Service (QOS) module to ensure 
that data users utiliZe a speci?c bandWidth. 

18. The mobility communications system according to 
claim 1, Wherein the Wireless communications device 
includes advanced call features, including call hold, transfer, 
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forWard, forWard to voice mail, conference call, and intra 
enterprise call receiving/transmitting 

19. A mobility communications system, comprising: 

at least one ?rst access point in a ?rst sub-netWork 
adapted to communicate Wirelessly via a Wireless pro 
tocol; 

a mobility communications system (MCS) node server in 
communication With the ?rst access point; 

a Wireless electronic device having a Wireless connection 
With the at least one ?rst access point via the Wireless 
protocol, the Wireless electronic device including a 
telephone address and a netWork address; 

a mobility communications system (MCS) server in com 
munication With the at least one ?rst access point and 
a public sWitched telephone netWork (PSTN), the MCS 
server including a table of the netWork address of the 
Wireless electronic device corresponding to the tele 
phone address of the Wireless electronic device, 

Wherein When the Wireless electronic device roams from 
the ?rst sub-netWork to a second sub-netWork, the 
Wireless connection With the at least one ?rst access 
point is automatically disconnected and seamlessly 
re-connected With at least one second access point of 
the second sub-netWork. 

20 The mobility communications system of claim 19, 
Wherein the Wireless electronic device is assigned a neW 
network address at the second sub-network. 

21 The mobility communications system of claim 19, 
Wherein the Wireless electronic device is assigned the net 
Work address at the second sub-netWork. 

22. The mobility communications system of claim 19, 
Wherein the Wireless connection With the at least one ?rst 
access point is automatically disconnected and seamlessly 
re-connected With the at least one second access point of the 
second sub-netWork based on variable business rules, 
including as signal strength, quality of service, and cost. 

23. The mobility communications system according to 
claim 19, Wherein the MCS server assigns the netWork 
address to the Wireless electronic device When the Wireless 
electronic device is in the ?rst sub-netWork, and the MCS 
server assigns the neW netWork address to the Wireless 
electronic device When the Wireless electronic device roam 
from the ?rst sub-netWork to the second sub-netWork. 

24. The mobility communications system according to 
claim 19, Wherein the netWork address is an alias address. 

25. The mobility communications system according to 
claim 24, Wherein the alias address is a uniform resource 
locator (URL) address. 

26. The mobility communications system according to 
claim 19, Wherein the netWork address is an Internet Pro 
tocol (IP) address. 

27. The mobility communications system according to 
claim 19, Wherein the Wireless electronic device is selected 
from the group consisting of a personal digital assistant 
(PDA), a notebook computer, a tablet computer, a cellular 
telephone, an Internet Protocol (IP)-based Wireless tele 
phone handset, and a portable computer. 

28. The mobility communications system according to 
claim 19, Wherein the telephone address is a private branch 
exchange (PBX) extension telephone number. 

29. The mobility communications system according to 
claim 19, Wherein the Wireless electronic device utiliZes 
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Mobile Internet Protocol (IP) for data communication and 
Session Initiated Protocol-Mobile (SIP-M) for voice com 
munication. 

30. The mobility communications system according to 
claim 19, Wherein the Wireless electronic device utiliZes 
Mobile Internet Protocol (IP) for both data communications 
and for voice communications. 

31. The mobility communications system according to 
claim 19 Wherein the Wireless electronic device is adapted to 
simultaneously communicate Wirelessly data and voice. 

32. The mobility communications system according to 
claim 19, further including a private branch eXchange (PBX) 
system in communication With the public sWitched tele 
phone netWork (PSTN) and the mobility communications 
system (MCS) server. 

33. A method of Wireless communication, comprising: 

establishing a Wireless connection With at least one ?rst 
access point via a Wireless protocol in a ?rst sub 
netWork by a Wireless electronic device; 

assigning a netWork address to the Wireless electronic 
device having a telephone address; 

roaming from the ?rst sub-netWork to a second sub 
netWork; 

disconnecting automatically the Wireless connection With 
the at least one ?rst access point; 

establishing seamlessly the Wireless connection With at 
least one second access point in the second sub-net 
Work; and 

assigning a neW netWork address to the Wireless electronic 
device at the second sub-netWork. 

34. The method according to claim 33, further including 
updating a table having the netWork address of the Wireless 
electronic device With the neW netWork address correspond 
ing to the telephone address of the Wireless electronic 
device. 

35. The method according to claim 33, Wherein the 
Wireless electronic device is selected from the group con 
sisting of a personal digital assistant (PDA), a notebook 
computer, a tablet computer, a cellular telephone, an Internet 
Protocol (IP)-based Wireless telephone handset, and a por 
table computer. 

36. The method according to claim 33, further including 
utiliZing Mobile Internet Protocol (IP) for data communica 
tion and utiliZing Session Initiated Protocol-Mobile (SIP-M) 
for voice communication. 

37. The method according to claim 33, Wherein the 
telephone address is a private branch eXchange (PBX) 
extension telephone number. 
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38. The method according to claim 33, further including 
communicating simultaneously voice data and non-voice 
data over the Wireless connection. 

39. A program code storage device, comprising: 

a machine-readable storage medium; and 

machine-readable program code, stored on the machine 
readable storage medium, having instructions to 

establish a Wireless connection With at least one ?rst 
access point via a Wireless protocol in a ?rst sub 

netWork; 

receive a netWork address corresponding to a telephone 
address; 

disconnect automatically the Wireless connection With 
the at least one ?rst access point When a Wireless 
electronic device roams from the ?rst sub-netWork to 
a second sub-netWork; 

establish seamlessly the Wireless connection With the at 
least one second access point in the second sub 
netWork; and 

receive a neW netWork address at the second sub 
netWork. 

40. The program code storage device according to claim 
39, Wherein the machine-readable program code further 
includes instructions to update a table having the netWork 
address With the neW network address corresponding to the 
telephone address. 

41. The program code storage device according to claim 
39, Wherein the Wireless electronic device is selected from 
the group consisting of a personal digital assistant (PDA), a 
notebook computer, a tablet computer, a cellular telephone, 
an Internet Protocol (IP)-based Wireless telephone handset, 
and a portable computer. 

42. The program code storage device according to claim 
39, Wherein the machine-readable program code further 
includes instructions to utiliZe Mobile Internet Protocol (IP) 
for data communication and to utiliZe Session Initiated 
Protocol-Mobile (SIP-M) for voice communication. 

43. The program code storage device according to claim 
39, Wherein the telephone address is a private branch 
eXchange (PBX) extension telephone number. 

44. The program code storage device according to claim 
39, Wherein the machine-readable program code further 
includes instructions to communicate simultaneously voice 
data and non-voice data over the Wireless connection. 


