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CONVERGENT WIRELESS COMMUNICATION 
SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] Signi?cant growth in the demand of Wireless voice 
and data services, WorldWide deregulation in the telecom 
munication industry, and global availability of different 
frequency licenses are bringing about fundamental changes 
in the Wireless telecommunication industry. These funda 
mental changes give rise to neW industries such the as 
Wireless Internet Usage, the Short Message Service (SMS) 
and the multimedia services. Due to the rise of these neW 
industries, the Wireless infrastructure market is poised for 
explosive groWth. Initially, the groWth Will primarily be 
driven by convergence of cellular phones, personal digital 
assistance (PDA) and the Internet. There Will be increasing 
demands for fast data transfers in the forms of voice, audio, 
and text, either through cellular phones or other mobile 
equipment. In addition, consumers are expected to demand 
video data over their cellular phones in the immediate future. 
Even though the existing Wireless infrastructure cannot meet 
these demands, it is nevertheless extremely Well poised for 
loW cost upgrades so as to meet these demands. Innovation 
in the telecommunication industry Will bring about tremen 
dous change in personal lifestyle and Ways for people to 
conduct business. 

[0002] Despite of this optimistic outlook, Wireless carriers 
face a number of challenges With the existing infrastructure 
as Well as the next generation of Wireless infrastructure. The 
existing infrastructure is unable to meet the demands for 
high bit rate services. In addition, the existing infrastructure 
cannot support large volumes of data demanded by mobile 
and multimedia markets. Customers Want to combine mobil 
ity With multimedia and hence, demand higher bandWidth 
and neW data services. The next generation speci?cations 
such as 3G, UMTS, etc. are targeted toWard meeting these 
demands. This speci?cation Will result in an increase in 
demand for hardWare that is both ?exible and capable of 
handling multimedia packet data as Well as voice data. In 
short, existing carries face a colossal amount of uncertainty 
With next generation services, including Which path to take 
and What to do once they get there. 

[0003] Mobile service providers are looking for a loW cost 
solution that Would avoid complete overhaul of their equip 
ment so as to protect and give leverage to their existing 
investments. Asmooth transition to next generation systems 
is a must for many of these service providers if they Want to 
maintain their competitive edge. 

[0004] In addition, increased competition had resulted in 
aggressive pricing due to reduced average airtime revenue 
per subscriber. As an upgrade provider, it is imperative to 
understands the need to increased revenue by attracting neW 
customers, encouraging subscriber MOU (minutes-of-use) 
groWth, and deploying value-added, revenue-generating fea 
tures such as uni?ed messaging and netWork-based intelli 
gent agents, as Well as support for data applications. 

SUMMARY OF THE INVENTION 

[0005] The present invention has the ?exibility to provide 
service to Voice and Data to traditional PSTN and IP 
backbone netWorks. The distributed architecture system is 
easily scaleable for small to large deployment for Wireless 

Nov. 4, 2004 

carriers. The architecture delivers interoperability betWeen 
core netWork and external netWorks With support of many 
protocols including TCAP, MCAP, MAP, SS7, Q.931, 
MGCP, SIP, (FEED MORE PROTOCOLS). 

BRIEF DESCRIPTION OF THE DRAWING 

[0006] FIG. 1 illustrates a diagrammatic vieW of the 
relationship betWeen the present invention of a convergent 
box and a ?rst communication system environment. 

[0007] FIG. 2 illustrates a diagrammatic vieW of the 
relationship betWeen the present invention of a convergent 
box and a second communication system environment. 

[0008] FIG. 3 illustrates a diagrammatic vieW of a proto 
col stack of the present invention. 

[0009] FIG. 4 illustrates a How chart diagram explaining 
the system logic How of the present invention. 

[0010] FIG. 5 illustrates a How chart diagram supplement 
ing the system logic How of FIG. 4. 

[0011] FIG. 6 illustrates a How chart diagram supplement 
ing the system logic How of FIG. 4. 

[0012] FIG. 7 illustrates a high speed-processing card 
(HSProc) enabling implementation of the present invention. 

[0013] FIG. 8 illustrates various cards being installed in 
the convergent box of the present invention. 

[0014] FIG. 9 illustrates an information ?oW diagram of a 
communication system depicting a voice call from a ?rst 
mobile subscriber to a second mobile subscriber. 

[0015] FIG. 10 illustrates an information How diagram a 
communication system depicting a voice call folloWed With 
a data call from a ?rst mobile subscriber to a second mobile 
subscriber. 

[0016] FIG. 11 illustrates an information How diagram a 
communication system depicting a simultaneously voice 
and data call from a ?rst mobile subscriber to a second 
mobile subscriber. 

[0017] FIG. 12 illustrates an information How diagram a 
communication system depicting a data call from a ?rst 
mobile subscriber to a second mobile subscriber. 

[0018] FIG. 13 illustrates a netWork diagram shoWing a 
global Wireless netWork of the present invention is related to 
various connectivity relationships over voice and data calls. 

[0019] FIG. 14 illustrates a reference model of a SPRS 
netWork With SGSN and GGSN by Cisco. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0020] FIG. 1 illustrates a diagrammatic vieW of the 
relationship betWeen the present invention and a ?rst com 
munication system environment. The present invention is 
the convergent Box 100. In this communication system 
environment, there is a based transceiver station (BTS) 102, 
a base station controller (BSC) 104, a mobile sWitching 
center (MSC) 106, a visitor location register (VLR) 108, a 
home location register (HLR) 110, a public sWitched tele 
phone netWork (PSTN) 112, an Internet 114, a global system 
for mobile communications and generaliZed packet radio 
service (GSM-GPRS) 116, a time division multiple access 
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(TDMA) 118, a Wide code division multiple access 
(WCDMA) 120, and an operation maintenance center 
(OMC) 122. The convergent box is interconnected With 
these various systems as shoWn by the representative con 
nections. The convergent box supports multiple carrier fre 
quencies like those for GSM, TDMA, WCDMA-2000 net 
Works. The convergent box also supports voice and data 
services not only limited to GSM to GSM global netWork 
access, but also to GSM to WCDMA global netWork access. 
Carriers can con?gure the convergent box according to their 
frequency licenses and their business partnership With com 
petitors to access other netWorks. Besides supporting basic 
voice and data services, the convergent box also supports 
call controls, registration, roaming for voice and data, bill 
ing, internal as Well as external operability amongst various 
netWorks. The convergent box is able to interface With most 
Wireless element and the box is scalable from both hardWare 
and softWare perspectives. 

[0021] The Base Transceiver Station (BTS) 102 contains 
Radio Frequency carriers to handle various frequency 
ranges. It is able to transmit to and receive from signal of a 
cellular subscriber. The Base Station Controller (BSC) 104 
provides interface betWeen BTS 102 and MSC 106 to 
provide call controls and management. BSC 104 is also 
connected to multiple other BTSs. The Mobile SWitching 
Center (MSC) 106 is a telephone sWitching exchange to 
handle mobile subscriber traffic, including both originating 
and termination. The Visitor Location Register (VLR) 108 is 
a subscriber database, Which is dynamically providing help 
for roaming features such as temporary access to other 
netWork. The Home Location Register (HLR) 110 is also a 
subscriber database. It is a static and master database. Its 
function is to provide assistance to registration and veri? 
cation processes. 

[0022] FIG. 2 illustrates a diagrammatic vieW of the 
relationship betWeen the present invention and a second 
communication system environment. This environment 
includes a pair of cellular devices in Wireless connection 
With a netWork 202 including a CDMA, TDMA, GSM With 
extended coverage for BTS, BSC, and RAN. The environ 
ment also includes a MSC 204, a PSTN 206, a convergent 
box 208, a broadband netWork 210 a PLMN netWork 212, a 
GPRS netWork 214 With GSM and TDMA, an CDMA 
netWork 216, a PLMN netWork 218, and an IMT 2000 220. 
As shoWn, the convergent box 208 is centrally intercon 
nected With the various netWorks. 

[0023] FIG. 3 illustrates a diagrammatic vieW of a proto 
col stack of the present invention. Base transceivers 302 
interface betWeen various Wireless devices and base stations 
304. The base stations 304 serve as interfaces With a cluster 
of softWare protocol stack 320. The stack 320 encompasses 
a group 306 comprising transaction capabilities application 
part (TCAP), and a mobile application part (MAP); a group 
308 comprising a base station system management applica 
tion part (BSSMAP), and a general packet radio services 
mobility management (GPRSGMM); a group 310 compris 
ing a H.323, media gateWay control protocol (MGCP), a 
session initiation protocol (SIP), a SS7, and a Q.931; and a 
group 312 comprising a message transfer part layer 1 
(MTPl), a message transfer part layer 2 (MTP2), a base 
station system management application part (BSSMAP), an 
internet protocol (IP), and an asynchronous transfer mode 
(ATM). The group 306, group 308, group 310 and group 312 
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can interactively communicate With each other. The stack 
320 can also interactively communicate With a Global 
Wireless Network 300, a MSC 316, a soft sWitch 318 and an 
external netWork 314. 

[0024] FIG. 4 illustrates a How chart diagram explaining 
the system logic How of the present invention. The diagram 
as a Whole shoWs tWo main branches, a primary Wireless 
netWork, and a convergent service netWork. Whenever a 
subscriber is unable to access a primary Wireless netWork, 
the convergent service netWork Will be made available. 
When a subscriber initiates a service request via a Wireless 
device, as shoWn in step 400, a Wireless contact is made With 
a base transceiver station (BTS), as shoWn in step 402. A 
determination is made on Whether the requested service 
should be ful?lled by the primary Wireless netWork 498 or 
the convergent service netWork 499. The determination 
could be based on netWork availability, resources needed to 
ful?ll the requested service, preferences indicated by the 
subscriber, cost differential analysis based on the services 
requested, among other factors, as shoWn in step 404. 
Should it be determined that the convergent service netWork 
is needed, the service requested Will be ful?lled by the 
convergent service netWork 499. As shoWn in steps 600 and 
602 in FIG. 6, all service requests thereof Will be processed 
under procedures Within the convergent service netWork 
499. 

[0025] Should it be determined that the service request 
should be handled by the primary Wireless netWork 498 at 
step 404, a base station card (BSC) Will decide based on the 
service request Whether it should be ful?lled by a circuit or 
a packet sWitched netWork. A PSTN netWork may be chosen 
to provide a fast access, or a PLMN may be chosen for a 
Wide bandWidth, as shoWn in step 406. A determination Will 
then be made Whether the service request requires a voice 
netWork or a data netWork, as shoWn in step 408. If a data 
netWork is required, a proper bandWidth Will be allocated, as 
shoWn in step 410. Thereafter, a determination is made on 
Whether a proper amount of bandWidth is available, as 
shoWn in step 412. If a proper amount of bandWidth is 
available, a calling process Will be initiated, as shoWn in 
steps 414 and 416. At Which point, a determination is made 
on Whether the calling process is successful, as shoWn in 
step 500. If yes, then proper resources Will be allocated as 
shoWn in step 502 and the calling process Will be carried to 
fruition, as shoWn in steps 504 and 506. Should it be 
determined that a calling process is not successful, then the 
convergent service netWork 498 Will be chosen to provide 
the requested service until fruition, as shoWn in steps 508, 
510 and 512. Regardless of Which netWork provides the 
requested service, at the conclusion of a call, billing records 
Will be kept, as shoWn in steps 418, 420 and 422. 

[0026] Should it be determined at step 412 that there is 
insufficient amount of bandWidth, then a borroWed service 
Will be utiliZed, as shoWn in step 424. Typically but not 
alWays, borroWed services are needed When a killer appli 
cation is encountered. BorroWed services Will be provided 
by a carrier With a similar cost structure, as long as the 
contacted carrier is able to ful?ll the demands of the 
requested service. BorroWed services Will likely be handled 
by a 3G or an IMT2000 based netWork With access to PLMN 

and Internet via high speed sWitches, gateWays and ?ber 
optic backbone netWorks. A calling process Will be initiated 
as shoWn in steps 426 and 428. Steps 500, 502, 504, 506, 
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508, 510 and 512 in FIG. 5 will be employed. At the 
conclusion of a call, billing record will be kept, as shown in 
steps 430, 432 and 434. 

[0027] Should it be determined at step 408 that a voice 
service is desired, then a further determination is made on 
whether the service request should be handled by a PSTN or 
an Internet, as shown in step 436. If PSTN network, then a 
calling process will be initiated until fruition followed with 
a recordation of billing record, as shown in steps 438, 440, 
442, 444, 446 and 448. If Internet, then a calling process will 
be initiated until fruition followed with a recordation of 
billing record, as shown in steps 436, 450, 452, 456, 458, 
460 and 462. During the call in progress at step 456, it is 
possible that more bandwidth is needed. More bandwidth 
may be allocated, as shown in step 604. If the bandwidth is 
successfully allocated, then the service request is provided 
until fruition, as shown in steps 606, 608, 610 and 612. If the 
proper amount of bandwidth is not successfully allocated, 
then the convergent service network is employed, as shown 
in steps 614, 600, 602 and 616. 

[0028] FIG. 7 illustrates a high speed-processing card 
(HSProc) of the present invention. This card may interac 
tively communicate with local area networks, Ethernet, 
among others. Contained therein the card is a register ports 
module 700, a parallel port module 702, a dual processor 
module 704, a timer 706, a memory 708, a serial port 
interface module 710 with an optical isolator 712, a GSM 
module 713, a TDMAmodule 714, a CDMAmodule 716, an 
arbitary bus module 718, a communication processor mod 
ule 720, a MCAP 722, a LAPD processor 724, a TDM 
interface controller 726, a LAN Controller module 728, an 
interface controller 730, a Gigabit Ethernet 732, a ?ber 
optics controller 734 and a graphic controller 736. 

[0029] FIG. 8 illustrates details of a convergent boX of the 
present invention. As shown, the boX is con?gured to house 
various cards. By way of an eXample, two control cards 814 
and 816, a WAP card 813, a broadband card 812, a TDMA 
card 810, a PSTN card, a Billing card 806, a WCDMA card 
804 and a GPRS card 802 are installed. The convergent Box 
is designed by standards conforming to that of 3GPP, 3GPP2 
and IMT 2000. Regarding GPRS 802, WCDMA 804 and 
TDMA 810 cards, interface will provide connectivity to 
incoming traf?c from BTSs/Radio Network or BSCs and 
external network beyond wireless networks. Interface sup 
port features include voice, data and multimedia applica 
tions. These cards possess features like call processing, 
mobility management and resource management of channels 
(voice and data). All connections will establish end-to-end 
IP connectivity through gateways, routers to legacy net 
works by Tl/El, Frame Relay, OC-3, OC-12 interface. Each 
card will have different kinds of ports and custom con?gured 
to ?t various networks. 

[0030] Regarding billing card 806, for every call and 
every access to network, this interface will generate report 
for every connection that has been established, software 
from a 3rd party may be integrated. 

[0031] Regarding connectivity with PSTN card, this card 
supports circuit-switched data for voice, especially for 2G 
network. If subscribers and carriers are capable to handle 
data, then service can be made available via software 
features, gateways and soft switch integration from certi?ed 
vendors. 
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[0032] Regarding the support of current WAP based net 
work, these cards will support all data calls, and upcoming 
WAP based applications. 

[0033] Regarding control cards 814 and 816, traf?c shap 
ing, analyZing control are all managed by software and most 
of incoming and outgoing traf?c can be monitored by these 
cards. 

[0034] FIG. 9 illustrates an information How diagram of a 
communication system depicting a voice call from a ?rst 
mobile subscriber to a second mobile subscriber. As shown, 
the information How diagram is between the ?rst mobile 
subscriber MS1, the second mobile subscriber MS2, the base 
transceiver station BTS, the base station controller BSC, the 
?rst mobile switching center MSC1 and the second mobile 
center MSC2. 

[0035] M51 initiates a random access for a channel at step 
1. Depending upon whether a priority is given to the strength 
of a signal, proximity between M51 and BTS, pre-arranged 
assignment based on service region, or other factors, one 
BTS among many acknowledges and decides to respond to 
the random access request. Along with the random access 
request, a channel request is also sought after by M51, as 
shown in step 2. In response thereto, BTS assigns a channel 
to M51 as shown in step 3. M51 then makes a checking 
request to BSC via BTS, as shown in steps 4 and 5. The 
checking requests for information regarding subscriber 
information, bandwidth, channel, etc. that was prearranged 
for MS1. Possessed with the relevant requested information, 
BSC provides the relevant requested information to BTS, as 
shown in step 6. BTS then immediately assigns a channel 
commensurate with the prearrange setup to M51, as shown 
in step 7. 

[0036] At step 8, BTS initiates a layer 3 information call 
management service request to BSC. This request will 
initiate various types of prearranged activities such as estab 
lishing links, call processing, set timer, set events, MTP, etc. 
A call handle will be initiated from BSC to MSC1, as shown 
in step 9. Based on the telephone number dialed by MS1, a 
destination will be determined. In conjunction with other 
intelligent processes which is not shown in this diagram, a 
proper MSC2 will begin to search and make contact with 
MSC1, as shown in step 10. MSC2 will prompt for incoming 
call with assigned channel to M52, as shown in step 11. 
Thereafter, a voice channel is assigned by BSC to each of 
M51 and M52, as shown in steps 12 and 13. At step 14, an 
acknowledgement to indicate that M52 is within range is 
eXtended to MSC1 from MS2. Acall establishment between 
each of M51 and M52 is completed, as shown in steps 15 
and 16. M51 and M52 can effectively communicate with 
each other. Once the communication is completed, M51 and 
M52 will each separately inform BSC of call completion 
and release the assigned channel, as shown in steps 17 and 
18. Release of resources and separate recording of billing 
information will be done in steps 19 and 20. 

[0037] FIG. 10 illustrates an information How diagram of 
a communication system depicting a voice and data call 
from a ?rst mobile subscriber to a second mobile subscriber 
over either a 2G or a 3G switch of the present invention. As 
shown, the invention ?ow diagram depicts interactions 
between a ?rst mobile subscriber MS1, a second mobile 
subscriber MS2, a base transceiver station BTS, a base 
station controller BSC, a ?rst mobile switching center 
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MSC1, a second mobile switching center MSC2, and a data 
network DN. As depicted in this diagram, a voice connection 
between MS1 and MS2 is made ?rst. Should the need arise, 
a data connection between MS1 and MS2 is made later. 

[0038] At step 1, a random access attempt to reach a 
channel is made by MS1. Typically, either a BTS closest to 
MS1 or a BTS receives the strongest signal from MS1 
acknowledges the random access attempt. The BTS that 
acknowledges the random access attempt also acknowledges 
a channel request of MS1, as shown in step 2. In response 
to the channel request, a channel is assigned by BTS to MS1, 
as shown in step 3. For the purpose of enabling BSC to 
provide proper control and management to BTS and MSC, 
a checking request is made by MS1 to BSC, as shown in step 
4. The type of control and management commensurate with 
a pre-arrangement is immediately assigned to MS1 by BTS, 
as shown in step 5. For high level controls, a layer 3 
information call management service request for a complete 
layer 3 process is initiated from BTS to BSC, as shown in 
step 6. A call handle is then provided by BSC to MSC1/SS, 
as shown in step 7. Based on the telephone number dial and 
other intelligent feature, a proper MSC2/SS makes a search 
from MSC2/SS to BSC, as shown in step 8, then MSC1/SS 
makes a prompt for incoming call with assigned to MS2, as 
shown in step 9. BSC follows with making a separate voice 
channel assignment to MS1 and MS2, as shown in steps 10 
and 11. MS2 will also make an acknowledgement that 
MS2/SS is within range. MS1 and MS2 can then intercom 
municate with each other, as shown in steps 12 and 12a. 

[0039] Anytime during the voice communication, out of 
necessity, MS1 initiates a data request service with BTS, as 
shown in step 13. In response to the data service request, 
BTS hunts for proper bandwidth and available reserve 
channel from BSC, as shown in step 14. BSC veri?es with 
MSCL/SS the need of a data service, as shown in step 15. 
BSC proceeds with an access to the DN, as shown in step 16. 
DN con?rms with access and validation such as identi?ca 
tion, password, network-provisioning etc. with BSC, as 
shown in step 17. BSC proceeds to feed a data channel to 
MS1, and MS1 directly access DN, as shown in steps 18 and 
19. MS1 continues by making a request to obtain connec 
tivity with MS2 to BSC, as shown in step 20. BSC in turn 
initiates a MS2 data request veri?cation to MSC2/SS as well 
as access to DN and provide veri?cation for MS2, as shown 
in steps 21 and 22. In turn DN con?rms with access and 
validation with BSC, as shown in step 23. Thereafter, BSC 
feeds a data channel to MS2, as shown in step 24. MS1 and 
MS2 separately make acknowledgement for a successful 
data connection to BSC, as shown in steps 25 and 26. MS2 
makes a direct connection with DN, as shown in step 27. 
MS1 and MS2 can then intercommunicate with each other, 
as shown in steps 28 and 29. 

[0040] When MS1 and MS2 are ?nished in their commu 
nication, they may separately inform BSC so that termina 
tion procedure may follow, as shown in steps 30 and 31. 
BSC will separately release all resources to MSC1/SS, 
MSC2/SS and DN, as shown in steps 32, 33 and 34. MS1 
will complete billing process for voice and data calls with 
MSC1/SS and DN, as shown in steps 35 and 37. MS2 will 
also complete billing process for voice and data calls with 
MSC2/SS and DN, as shown in steps 36 and 38. 

[0041] FIG. 11 illustrates an information How diagram of 
a communication system depicting a simultaneously voice 
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and data call from a ?rst mobile subscriber to a second 
mobile subscriber. This is an embodiment with one channel 
that supports both voice and data. As shown in step 1, a ?rst 
mobile subscriber (MS1) initiates a voice and data service 
request to a base transceiver station/radio access network 
(DTS/RAN). Upon receiving the request, the BTS/RAN 
contacts a base station controller (BSC) for the purpose of 
determining the service plan the MS1 has enrolled into, as 
shown in step 2. The BTS/RAN also informs MS1 that the 
service request has been received, as shown in step 3. The 
BSC makes contact with a data network (NT) in preparation 
to provide service to MS1, as shown in step 4. Once 
protocols are established, the data network informs BSC that 
connection is established, as shown in step 5. The BSC then 
assigns a channel with services commensurate with the 
enrolled service plan to MS1, as shown in step 6. Thereafter, 
MS1 and DN may intercommunicate with each other with 
full capability of voice and data, as shown in steps 7 and 8. 
However, due to the fact that a second mobile subscriber 
(MS2) has not yet been contacted, intercommunication 
between MS1 and DN will most likely be with data only. 

[0042] Avoice call alert is initiated from MS1 to BSC to 
determine the whereabouts of MS2 from a mobile network, 
as shown in step 9. The search for MS2 is con?rmed with a 
home location register (HLR), as the BSC communicates 
with a ?rst mobile switching center/soft switch (MSCl/SS), 
as shown in step 10. MSC1/SS contacts DN in preparation 
of providing service to MS2, as shown in step 11. DN then 
communicates with BSC to allocate voice service to MS2, as 
shown in step 12. NSC thcn alcrts MSC with an incoming 
call, as shown in step 13. After MS1 and MS2 both com 
municate with BSC, BSC communicates with DN, as shown 
in steps 14, 15, 16 and 17. MS1 and MS2 will then be able 
to communicate with each other, as shown in steps 18 and 
19. Voice communication will also take place between MS1 
and MS2, as shown in steps 20, 21, 22, 23 and 24. As calls 
and data eXchanges are completed, both MS1 and MS2 
inform the BSC, as shown in steps 25 and 26. BSC in turn 
releases all resources, as shown in steps 27 and 28. Billing 
records will be kept for voice and data communication of 
MS1 and MS2, as shown in steps 29, 30, 31 and 32. 

[0043] FIG. 12 illustrates an information How diagram a 
communication system depicting a data call communication 
between a ?rst mobile subscriber (MS1) and a data network 
(DN). This could be a situation where a wireless device is 
used to gain access to an internet. Even though there is no 
voice communication between MS1 and MS2 as depicted in 
FIG. 11, there is still both voice and data services. This setup 
would allow MS1 to access, for eXample, internet email and 
voice mail. As shown in step 1, MS1 initiates a data call 
request to a BTS/RAN. The NTS/RAN in turn contacts BSC 
to check the enrolled service plan of MS1, as shown in step 
2. BTS/RAN acknowledges to MS1 that the request has been 
received and is being processed, as shown in step 3. Mean 
while, BSC contacts DN in preparation of providing service 
to MS1, as shown in step 4. Upon successful protocol 
communication, DN informs BSC, as shown in step 5. BSC 
then assigns a channel with a requisite bandwidth to MS1, 
as shown in step 6. MS1 and DN can intercommunicate with 
each other, as shown in steps 7 and 8. Upon completion of 
all communications, MS1 informs BSC, as shown in step 9. 
BSC then releases all resources for the connection to DN, as 
shown in step 10. Billing records for the service will be kept, 
as shown in step 12. 
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[0044] FIG. 13 illustrates a network diagram showing 
various connectivity relationships over voice and data calls. 
This netWork diagram includes a pair of mobile subscriber 
devices 1300, a BTS (CDMA) 1302, a PSTN 1304, a BTS 
(TDMA) 1306, a BSC 1308, a MSC 1310, a telephone 1312, 
a netWork 1314, an OMC 1316, a global Wireless netWork 
(GWN) 1318, a WCDMA/CDMA 2000 netWork 1320, a 
GPRS netWork 1322 and an Internet 1324. They are inter 
connected via voice connectivity, data connectivity and 
interface to other netWork as shoWn. 

[0045] In order to support 25G GPRS netWork 1322 and 
Enhanced GPRS (EGPRS) netWork for 3G Wireless systems, 
changes are required Within the BSC 1308, and other Wire 
less netWork elements like MSC 1310 and external netWork. 
A neW packet control unit (PCU) that directs the data traf?c 
to the GPRS netWork 1322 or the EGPRS netWork is 
required. GWN 1318 develops a next generation BSC mod 
ule 1308 Which has an integrated PCU. The data traffic Will 
be forWarded to the GPRS netWork 1322 or the EGPRS 
netWork via another netWork element (GWN box) With the 
folloWing features: 

[0046] A next generation BSC module With an integrated 
PCU. 

[0047] A GWN netWork element (GWN box aka conver 
gent box) Which interfaces to the neW BSC and the GPRS 
netWork or the EGPRS netWork. 

[0048] Initially, the GWN Box offers services to Class A 
terminals of GPRS netWorks. Subquent GWN Box Will 
support all classes of 25G GPRS terminals and 3G Wireless 
terminals. 

[0049] The next generation BSC With the integrated PCU 
interfaces With the GWN netWork element via high speed 
link(s) such as frame relay and ATM interface. Another key 
feature is a support of simulataneous voice and data multi 
plexing Within the same session. This is accomplished With 
smart built-in GWN softWare algorithm along With PCU 
hardWare, to alloW both voice and data session to co-exist 
independent of each other. Thus, providing the required 
support for the next generation GPRS terminals that With the 
capabilities to send voice and data traf?c simultaneously. 

[0050] One important aspect of consideration here is the 
support for multiple air interface standards. The support for 
mutiple air interface standards can also be built Within this 
neW BSC. As We can see this determination and decision for 
multiple air interface standards Will be based on existing 
BSC infrastructure, marketing objectives, and various cost 
factors thereby alloWing for smooth migration to 25G 
GPRS system and to 3G systems. 

[0051] Although BSC products for 25G GPRS and for 3G 
Wireless systems are available from several major Wireless 
suppliers, these products are usually designed for a speci?c 
air interface standard and a speci?c core netWork. The main 
reason for using the GWN box is scalability to provide 
support for multiple air interface standards and multiple core 
netWork architectures. It Will facilitate data traffic forWard 
ing to 25G GPRS netWork, 3G EGPRS netWork for 
WCDMA and Enhanced Mobile IP netWork for 
CDMA2000. The GWN supports interfaces to the GPRS 
netWork (25G or 3G). Modules can be added to interface 
With Enhanced Mobile IP netWork for CDMA2000, and 
Enhanced GPRS netWork for WCDMA. The GWN netWork 
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element is a scalable box Which Will terminate multiple 
interfaces from the various BSC modules. It supports the 
termination of the existing BSCs (if required) and the next 
generation GWN BSC modules. 

[0052] GWN’s BSC module and GWN box supports the 
GPRS Tunneling Protocols to ensure the security to data 
netWork and circuit sWitch netWork. GWN netWork element 
Will also provide secured and virtual connection to other 
WCDMA netWork or CDMA2000 netWork. GWN box have 
cards for 3G EDGE-TDMA and capable to have access to 
2G ANSI TDMA, WCDMA and CDMA2000 to provide 
packet data service to core netWorks and interface With base 
stations. The GWN netWork element Will provide interface 
to the 25G GPRS netWork or 3G EGPRS netWork (or 
Enhanced Mobile IP netWork if GWN Wants to support 

cdma2000). 
[0053] FIG. 14 illustrates a reference model of a SPRS 
netWork With SGSN and GGSN by Cisco. This ?gure shoWs 
the interfaces 1, 2 and 3 connections to PSTN netWorks for 
voice call and interfaces 4,5 and 6 for circuit-sWitched data 
calls. These capabilities are managed in BSC With softWare 
call controls that enable more bandWidth, support for mul 
tiple air interfaces from BTSs, and connects to suitable 
reference point of SGSN element of GPRS netWork or 
EGPRS netWork through GWN box. Interfaces 7, 8 and 9 
adds more ?exibility, scalability, interoprability, roaming to 
GPRS netWork or WCDMA-EGPRS netWork or 
CDMA2000 neWork. An important characterstic of this 
architectural vieW is the migration from circuit-sWitched 
netWork to packet-sWitched netWork. 

[0054] From the foregoing detailed description, it Will be 
evident that there are a number of changes, adaptations and 
modi?cations of the present invention Which come Within 
the province of those persons having ordinary skill in the art 
to Which the aforementioned invention pertains. HoWever, it 
is intended that all such variations not departing from the 
spirit of the invention be considered as Within the scope 
thereof as limited solely by the appended claims. 

1. Amethod of obtaining a Wireless service, comprising a 
plurality of steps of: 

making a Wireless service request from a ?rst mobile 
subscriber device to a base transceiver station; 

requesting a search for a service resource pro?le of the 
?rst mobile subscriber device from the base transceiver 
to a base station controller; 

requesting a connection from the base station controller to 
a data netWork based on the service resource pro?le; 

informing the base station controller that a connection is 
ready from the data netWork; 

assigning by the base station controller a channel for the 
Wireless service to the ?rst mobile subscriber device. 

2. The method of claim 1, Wherein the Wireless service is 
a voice service. 

3. The method of claim 1, Wherein the Wireless service is 
a data service. 

4. The method of claim 1, Wherein the Wireless service 
comprises a voice service and a data service. 

5. The method of claim 1, Wherein the service resource 
pro?les comprises a predetermined service parameter. 




