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(57) Abstract

variety of standards is disclosed. The system and method operate by

mechanism to handle the physical and virtual channel connections.

An improved system and method for wireless data transmission across a variety of telecommunications services operating under a

separating the call SCCys and connection control WCCps in mobile

access, providing a generic call control mechanism offering uniformity in communications and allowing a separate connection control




provide a, flxed comuni cations path between the nmessage source and the

desti nati on. ‘,"!'Blg /467’4fed circuit swtching technique establi shelsc.? %ﬁ
connection or alToca nne twee

ted

ion of systemresources, iv, a radio cha n a
30 base station and nobile termnal, and a dedi cated phone |ine
bet ween t he -2- associated nobile switching center and the PSTN, for the
entire duration of ‘the call. Although such dgdicated connections are useful

i n mai ntaining voice comunications,

of a continuous stream of voice data which lasts for a relatively |ong

period of time, circuit switching 5 is not very. efficient for data

communi cati ons, parti cuSYSTEMUAND METHOD FORMOBIRE DATA SERYICES! he
short, bursty data transm ssions are often foll owed by | engthy periods of

i nactivity, resulting in a waste of resources: Wth the proliferation of

MF@‘HE'I‘RESEN’F@N@EN?mN nessagi ng and ot her

ata, particula I n packet form

computers, facsing

services, the transm SSi

i's becom ng nore prevaFied of the Iawertidiort to provide a nore efficient
network franmework for reline data transm ssion, elnte rated Ser.vices
Digital Netwdrk (| sm%&&%&ﬂ%@&%&%ﬁ%ﬁ&ﬁ%‘a‘ Y ¢ gpFE@} (Sle?
i nproved data Ser&%ﬁﬁﬁr&@ﬁ&?ﬁ&w@ﬁi%ﬁfoﬁﬂ@@lﬂﬁ& a«iuia%@hh@ﬁétﬁ'orﬂ @aﬁi&maﬂgr@@ss

t echnol ogy area

devel oped t he Cel impraved:aygﬂemeﬁndlmmmfotﬂleam(lmng

wi th conventi onal

the existing cel | tH ?
vacant cel |l ul ar Vﬁieﬂﬁdmadyt@drﬁmﬁﬁssioh%ﬁﬁﬂeh

United States cellular 1ndustr

CDPD and simlar systenms, such as the General Packet
10 a common protocol.

15

20

25

30

Background and Objects of the Present Invention

The evolution of wireless communication over the past century, since
Guglielmo Marconi’s 1897 demonstration of radio’s ability to provide
continuous contact with ships sailing the English Chamnel, has been
remarkable.  Since Marconi’s discovery, nmew wireline and wireless
communication methods, services and standards have been adopted by people
throughout the world. This evolution has been accelerating, particularly over
the last ten years, during which the mobile radio communications ind_ustry has
grown by orders of magnitude, fueled by numerous technological advances that
have made portable radio equipment smaller, cheaper and more reliable. The
exponential growth of mobile telephony will continue to rise in the coming
decades as well, as this wireless network mteracts with and eventually
overtakes the existing wireline networks

Conventional wireline systems, commoniy referred to as the Public
Switched Telephone Network (PSTN),' as well as early wireless systems, such
as the Advanced Mobile Phone Services (AMPS) used in the United States,
provide a fixed communications path between the message source and the
destination. This fixed circuit switching tedhnique establishes a dedicated
connection or allocation of system resources, 1.:., a radio channel i)etween a

base station and mobile terminal, and a dedicated phone line between the

whi ch generally involve the transfer
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network transport resources, it should be understood that the

operate independently and include their own functions and protocols for the
set-up and rel ease of packet data connections, functions and protocols
absent in the 25 underlying systenp-.In view of the above di scussion,
it is apparent that there are a nunber of disparate data conmunications
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services with different characteristics, Ag, voice, circuit swtched data,
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More inportantly, througiWilhegroliferation of sompytsrs, fassimilgsdelaqtronie sildeogy,
@ uni form way. s TROL S essaBhE dhd dltersepvices W bRRrSrCbRusRap ° 1"
B- 1 SDN, eveby bear ff packetcfopnaisttReording moredprévllent In an effort to provide a more
efficient network framework for wireline data transmission, the Integrated
Services Digital Network (ISDN) was developed to complement the PSTN and
provide improved data services between network nodes and end-users.
In the wireless technology area, the United States cellular industry in
15 1993 developed the Cellular Digital Packet Data (CDPD) standard which co-

exists with conventional voice-only cellular systems such as AMPS. CDPD

overlays the existing cellular infrastructure and utilizes the unused air time on

vacant cellular voice channels to transmit data packets therein.
Although CDPD and similar systems, such as the General Packet
20 ©  Radio System (GPRS) for the European Global System for Mobile
- Communication (GSM), attempt to optimize the scarce radio and access
network transport resources, it should be understood that these systems operate
independently and include their own functions and protocols for the set-up and
release of packet data connections, functions and protocols absent in the

25 underlying system. |

In view of the above discussion, it is apparent that_ there are a number
of disparate data communications systems and protocols, currently in use and
proposed for use, each managing services with different characteristics, e.g.,
voice, circuit switched data, packet data, etc. What is needed is a uniform
30 mechanism for handling the various types of information, particularly, in the

wireless arena.
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call control; and
10 characteristics are handled in a uniform way. As an example of the bearer

service char;ctetistics of B-ISDN, every bearer is characterized by a set of
parameters such as bandwidth, delay, delay variation, cell loss ratio, etc., all of
which may be found in ITU-T Recommendation Q'.293 1.
It is, accordingly, an object of the present invention to provide an
15 improved system and method for the uniform handling of disparate services

having different characteristics in a wireless environment.

SUMMARY OF THE INVENTION _
The present invention is directed to an improved system and method
for wireless data transmission across a variety of telecommunications services
20 operating under a variety of standards. The system and method operate by
separating the traditional call control into service-specific call control and
radic')'-speciﬁc. call control in mobile access, providing a generic call control
mechanism offering uniformity in communications and allowing a separate
connection control mechanism to handle the physical and virtual channel
25 connections. '
A more complete appreciation of the present invention and the scope
thereof can be obtained from the accompanying drawings which are briefly
summarized below, the following detailed description of the presently-preferred

embodiments of the invention, and the appended claims.



" FIGURE 2 is a schematic diagram of the user plane bearer connectors between
t he conponents of FIGURE 1. DETAI LED DESCRI PTI ON OF THE PRESENTLY- PREFERRED
EXEMPLARY ENVMWOPNEIWIS 10 The present invention \BCOTISESS001RE
descr.ibed nore fully hereinafter with reference to the acconpanyi ng

drawi ngs, in which preferred enbodi nents of the invention are shown. This

I nventi on may, however, be enbodied in ny different forms and shoul d not

" be construed as Ilmted to the enbodi nen set forth herein; rather, these

enbodi nents are pr this disclosure will be thor ough
and conpl ete, and %&%ﬁ%@h@@ﬁ@ﬂ@%&ﬂﬂ% i nvention to those
skilled in the art. Wth éﬂg&ﬂ M%dﬁegf 0 | ock
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radi o 20 LC
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via a base st atlonc6ﬁma§@%3_s dc?xlﬂzaﬁﬁé Lxﬂfd by those skilled in the
to ot

art. MsC 12, in turn, 1Is conne wor ks via appropriate
interfaces. If this net m&mmmm&mﬁwﬂ lafié Y&urds, cohlmRtors

interface 2 5 efe qulld.f -1 SDN NNI ( Net wor k Node
I nterface) speci f| E?’?t? - standar di zati on organi zati ons.
Thi s ATM based B—ISDN netvvork has a nunber of ATM end stations connected

thereto. These ATM end stations can be, for exanple, gateways to other
networks, and are DETAHIED DESERIPTION IOF cTHEa PRESENTEYNPREFERREDr

I nstance, Service miﬁl}ODlMﬁmRE 1 can act as a gateway

between a Transm s

10 The present invention will now be described more fully hereinafter
with reference to the accompanying drawings, in which preferred embodiments
of the invention are shown. This invention may, however, be embodied in
many different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are provided so that

15 this disclosure will be thorough and complete, and will fully convey ﬁle scope
of the invention to those skilled in the art.

With reference now to FIGURE 1, there is shown a block diagram
illustrating the components and configuration of a system according to the
present invention. As illustrated, a mobile station (MS) 10 is in radio |

20 communication with a local Mobile Services Switching Center (MSC) 12. It
should be understood that MS 10 may communicate with MSC 12 via a base
station (not shown), as is understood by those skilled in the art.

MSC 12; in turn, is connected to other networks via appropriate
interfaces. If this network is an ATM- based B-ISDN 14 network, the interface

25 preferably fulfills the B-ISDN NNI (Network Node Interface) specification as
specified by the standardization organizations. This ATM-based B-ISDN
network has a number of ATM end stations connected thereto. These ATM end
stations can be, for example, gateways to other networks, and are generally
referred to herein as Service Nodes 16. For instance, Service Nc;de 16 in

30 FIGURE 1 can act as a gateway between a Transmission Control



-5- Protogl/Internet Protocol (TCP/IP) network (not shown) and the ATM
network 14. Wébek@her ence now to the M5 10 in FIGURE 1, the fp@ﬁgtggmgizbty
within the M5 10 is divided into at | east two separate and distinct control
5 entities. The first, a Service Call Control entity in a nobile

. phone desi gnated herein by the reference identifier (SCCVB) inplenents a
standard call control functionality such-&s found in B-1SDN term nals. The
second, a Wreless network-specific Call Control in a nobile phone
(WoC[err]), inpl em@otocoliinternetuPrtécol (mrmqm&kcaiok showh) @hd the ATM
functionality,e.g, service negotiation, etc., 10 whi ch are radio
access technol ogy dsH¥ . I n other words, the call control (CC) of the

MB 10 is divided into a hig ﬁ.leeﬂgl il rl] %he Iﬁ},&ﬁ&ﬂlﬂg

standard call control protoco*s SRe TUNC I ons, an a | owe
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hi gh-1 evel comrmand or1 th aﬁrt | cuI ar radjq access technaology and 15

characterist?cs utifd E‘Eﬂ Thin @ SeryiceCalkControl egtity esmm@omhoapéeslma% VB

10, the control wt al so
divided into an S err |rrp?eerérr€cr?ﬁg71"§ t £Sé?‘ﬁspm§gﬁ I one s[andar gﬁ
control functional |i[u;1ct1tmabty SuchSipNound dn B-ISDNY dermndinals.nfllhe rsecdridpg Wireless

af oredescri bed technol oqy-de i.0 access call tr.ol

functionality. 20 et %@@Q@"?‘F@I‘B@e@° W‘F‘E‘eéﬁeﬁngv\wmmt&@%e
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access network transport resources avail able urt her cIu es a
Fi xed-si de TRl | Conwhich axeratip atasss techmvlagydepandent dintatiér waords; ttheead] Gomnrol
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utilizing standard call control protocols and functions, and a lower-level,

application-specific command entity (WCC,,5) capable of implementing the.
high-level command on the particular radio access technology and
15 characteristics utilized by that MS 10, e.g., for GSM, CDPD, etc.

As in MS 10, the control within the MSC 12 pursuant to the present
invention is also divided into an SCCys., implementing the aforementioned
standard call control functionality, e.g., B-ISDN, and a WCC, ., implementing
the aforedescribed technology-dependent radio access call contro] functionality.

20 MSC 12 also includes a Wireless Network Resource Handler (WNRH) therein
for handling the particular radio resources and access network transport
resources available. MSC 12 further includes a Fixed-side Call Control (FCC)
for handling call control functionality towards at least one service node in a
fixed or control switched network, as will be described in more detail

25 hereinafter. .

It should be understood by those skilled in the art that the respective
SCC énd WCC pair for each of the MS 10 and MSC 12, respectively, when
operationally combined constitute the traditional mobile system call control.

As shown in FIGURE 1, SCC,s connects to SCCysc and WCCyq

30 connects to WCC,,s.. However, unlike the MSC 12 where the SCCy and
WCCysc connect, in MS 10 there is no direct connection or reiatiohship
between the SCC,,s and WCC,. It should be understood that the FCC



It should be understood by those skilled in the art that t he respectlve SCC
and WCC pair OCJ(éf‘ﬁh of the M5 10 and MSC 12, respectively, whe :
oper ati onal | 3 ed constitute the traditional nobile systEﬁT’Eﬁ?W‘mu”
control. As shown in FIGURE 1, SCC err] connects to SC(Jerr] and Wc([err] 3
0 connects to WCC[ err] However, unli ke the MSC 12 where the SCC err]
and WCC[ err] connect, in M5 10 there is _po direct connection or

rel ati onship between the SCerr] and V\CCFerr] It should be understood that
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control functional f8y % ﬁ’éﬂ%ﬁwclu@usthemmeﬂﬁ‘ere

r1nZJS§aI gg 2(r)ln'lt:glcnfsorﬁﬁl nt eﬂﬁ%g If—:unct I\ﬁ{tﬁ%%ﬁ%&ﬁlﬁ@%ﬁ%@%ﬁ%ﬁé he \Be

t he bearer Servi cenetwbﬂe;mi,h;thémscmhb&mﬁﬂ\beahFC@'fohbbmfﬁﬁm al SO tO
FIGURE 2, there is shown_t o] nt i nedIV\FV\nthlnthe MSC 12,
provi ding an end-to-end .IL'O soufd afsﬁgr exsiondbthat dhe MSGh I2nalsamontainspan he SN
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t he comruni-cati on We he MS 10 Serw ce de 16, FI GURE 2
illustrates the usg’P tﬁﬁé ogemaeniioned; within ghe MSCi 12 praviding pe engstarendrn e

L e TS s % ) s,
however, that the radio bearer connection between the MS 10 and the IWF in
the MSC 12 is controlled by WCC protocol. Also, whereas FIGURE 1
illustrates the control plane entities being used in the communication between
the MS '10 and Service Node 16, FIGURE 2 illustrates the user plane bearer
15 connections therebetween. The inter-working functions convert the user data

from a format used over the radio interface to a format used in standard fixed

networks. There are separate interworking functions for each core network.
The FCC and fixed network call control entities set up and control the fixed
network bearer connection. It should be understood that the end-to-end bearer
20 connection, made up of the concatenation of the radio bearer connection and the
fixed network connection, is, in turn, controlled and set up by the SCC
protocol.
The operation of the system will now be described, again with
reference to FIGURE 1. As a preliminary matter, it should be understood that
25 the requisite random access procedures and signaling channel allocations are
first performed.
. After the call from the MS 10 is initiated, the SCC,,; forwards a
conventional, high-level set-up message to the SCC,;5c in the MSC 12.
Preferably, the transmitted set-up message conforms to a known protocol, e.g., -
30 using the standard B-ISDN User-Network Interface (UNI) layer 3 specification
for basic call/connection control, i.e., using ITU-T Recommendatiott Q.2931.



networ ks.. There are separate interworking functions for each core network.
The FCC and fweoedMomtwork call control entities set up and conPCUSE99127
~fixed network bearer connection. It should be understood that the
end-to-end bearer 2 0 connection, nade up ofthe concatenation ofthe
radi o bearer connection .and the fixed network connection, is, in turn,
controlled and set up by the SCC-protocol=7-The operation of the systemwill
now be described, again with reference to FIGURE 1. As a prelimnary -
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hi gh- 1 evel set-up nafeﬁaaﬁvar&amh&%@mrlmesetra@iouﬁ&faeecoanea@hmete@e
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usi ng the standard MIGMbandmm]ﬂedpm&ﬁeqm9fseayeﬁrm36rms°fdelay
specification for bas& de(fal |./ connect.i on 9

Reconmendat i 8n Q 29 2 foh) ?‘E‘ce’ﬁfl oﬁt %85"&9[ eher ]‘mé%r}ﬁ?‘hT af ﬁ)gtlonal
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requested bearer service are then forwarded to the Wo( err]. These radio

i nterface connecti oafopemmmnedstamdand Q2931 enegsagequotocaltit bettsradapt theaQ2fBder s,
quality of service in terns,_ of d and delay variation, etc. It
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. protocol to better adapt t rot ocol M% the w rel ess environnent.
Upon receptilon, t he foh@aidediby thaSOCHeand ransiaessthg messagaparameters to conform to
the particular radio access technology characteristics u.sed in transmission. It
should, of course, be understood that the aforementioned translation process
within the WCC,, using the aforedescribed IWF module illustrated in
' FIGURE 2, produces both different parameters and connections for different
15 telecommunications systems, e.g., GSM and wideband Code Division Multiple
Access (CDMA). Communication with the WNRH is determined by the
aforesaid WCC,,c patameters, by which resources are requested from the
WNRH. The location, i.e., cell and sector, of the MS 10 m question is known
to the WNRH through normal mobility management transactions on a common
20 signaling channel. '

On the basis of the aforementioned parameters forwarded by the
WCCyysc, the WNRH determines whether or not a new user data conﬁection to
the particular cell (of the MS 10) is possible and forwards an acceptance or
rejection signal to the WCCyc. If the data connection can be made and the
25 communication is accepted, the WCC,,. requests the WNRH to reserve the
resources necessary for the connection. It should be understood that the

WNRH may then allocate the requisite resources itself.
Upon connection acceptance, the WCCyq sends a set-up message to
the WCC,, including the requisite radio access technology dependent
30 parameters in order to set up the requested bearer(s). The set-up request can be
rejected to the WCC,q, £.g., on the basis of lacking resources in ihe mobile
station (i.e., the MS 10 cannot handle the requested bearer). If the connection
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nmodul e illustrated in FIGURE 2, produces both different paraneters and
connections for different 15 t el ecommuni cati ons systens,e.g, GSM and
wi deband Code Division Miltiple Access ( ). Communi cation with the WNRH

is determ ned by the aforesaid err araneters, by which resources are
requested fromt hésm.tabf% OWGﬁV%GnV,VbC:s sexds| ancaeknesdledgmment signabto I 10 i n
question is known he WE | h n :
transactions on a ‘?:@g‘}’ﬁ‘h Eaﬁt%giqg"n%%gr%& %@ﬁ%@%@@%ﬂc‘c}m he

" af orementi oned parfarvedrds an Acknowdedgthehtsigrad toMESOT, ). i MSCWERH det er i nes
whet her or not a new usey data connection to the partijicular cell (of the M5

10) is possible and forwisheuldhe wrderstnodithat theSGGysevhilsinitinliy,eontacting the

WCC[ err] Ifgthe d onnegtd ad it he. . 0 hcation
I s accept ed? t he %Sdéﬁ: ]rﬁﬁgefafl}gag?@@ttﬁg %&Es?@%rd e%g‘fl\glg pfaﬁgaertgg.oﬁggg!s% '
necessary for the forwardatmessage kd the FQQ. &t sheuld alde be indestbdibthat thepiinktersny
then allocate the r gﬂét Ite resources itself. Upaon connection acceptance,

the WeC[ err] sends® Cupestagsom the SChasaqrepeaferpbly;asubsatiof thase of the

requisite radio ac&%ﬁg‘, C '&g‘)ﬁ%‘q‘? et oAy i.n. order to
set up the requeste égérig&?gé. e Q%t-uﬁ"sr equeetgfrecqgwge@%%&otarg t he
WCC[ err], on the hATMsnetivorlgcuthngs tieseneritlastrated inEIGURE |lewith aké fofereacee, t he

M5 10 cannot handl e tckl]ae] re?u%sted bearer). If the connection - 8-
10 numeral 14. It should also be understood, however, that the parameters in the

SCC,;,S-SCCMsc message exchange describe end-to-end service, and in an ATM
network the parameters are preferably the same. In the case of an N-ISDN

network, however, a parameter translation must be done,
The FCC, upon receipt. of the aforedescribed FCC message
15 parameters, then forwards a message to the aforementioned ATM network 14
for a connection to the call control functionality in particular Service Node 16
indicated by the SCC,; in the original set-up request. The FCC further reserves
resources for the connection between the MSC 12 and the ATM network 14,
ie., the exchange terminal, the interface between which, as discussed, is

20 . Network Node Interface-type.

After the FCC receives a message from the ATM network 14 that the
resources to the particular Service Node 16 are reserved, the FCC forwards a
- message to the SCC, to that effect, and the SCCyyqc, in turn, notifies the
SCCys that the other end of the connection is ringing. When the FCC receives
25 a connect message from the ATM network 14, the SCC, ;. forwards a connect
message to the SCC,,5. The SCC,5, upon receipt of the connect message, sends
an acknowledgment message back to the SCCyqc, which makes a through
connection from the MS 10 to thé particular Service Node 16 in the mobile
network. It should be understood that the aforesaid through connection
30 includes the connection of the TWF to the MS 10 via various devi_ces. The

SCC,ysc then orders the FCC to send a connect-acknowledgment message to the



I's acceptable, however, the WC(J err] sends an acknow edgnent signal to the

WCC[ err]. UpGpobes@ypt of the aforesaid acknow edgnent signal ’Pé'ﬂﬁwmﬁ”]
. forwards an acknow edgnent signal to the SCCerr] in MSC 12. It should be

understood that the SCCerr], while initially contacting the 5

-WCC[ err] and forwarding the aforedescribed service paraneters, may al so
forward a nessage to the FCC. It should apso be understood that the

- paraneters in the FCC nessage fromthe SCC[err] are preferably a subset of

those of the origi nAIrMs ektwtitk re@owhich finatises! the thlotpk cohnedtith o the partighgst ed
connection is to an ATM network, such as the one 1llustrated in EI GURE 1

-with the reference JeviceNodedfneral 14. It should al so be under st ood,

however, that the paranet ia%:% Fg e -i ;
end-to-end service, and iﬁ{g‘ﬁ- ncex{h\;\%gr : es%%rs%ﬁrr’é erggacrr%?%gz‘f'gﬁgﬁﬁ/ t he
same. In the case oiobihe Sibbcpibir toct widéline of aireless usef i esitd dtuphilon

must be done. The FCC, . upon receipt of the_aforedescribed FCC nessage 15
par ameters, Phen f offdheconnections argdhe sgmegad adep

, saIvige Hsed; 4
f ton o . i . :
Node 16 mar casad oty Sihe PGBl Sikfha itics'afid slioRfhd bibjtcBls o aod”®

further reserves removidinguniformityin thewseof tadivandaicvessnettvork thdiispdrPreamstcdshe
ATM network 14, i. 'Ast he ex hﬁlnge term'cgal .. the_ interface between i.ch, as
di scussed, is 20 FeussRey fengygtem And method of the present inyention gre ves

- message from the (EWAeLBISDRAikd bcHaliRnd 7 MIbAE Sobdls! Fer BRAIEhdhe

Service Node 16 are reserved, th a nessage to
that effectl0and t heas&OChpacket data conmactiomtd 2 Transmission TaEtwl Protodudiinteinet

other end of e, CBRREL Bhchel bl ol Lo Fonie o oo ut
T koot sy RSB, AN, AVl sl GP0R3000L
connection between the MS 10 and the ATM network 14 connected to the
TCP/IP network, as in B-ISDN. Setting up this virtual channel, however, does
15 not reserve transport resources inside the PLMN permanently. Instead, the
resources are reserved and used only when needed, thereby optimizing scarce
resources. It should be understood that actual bearer control inside the PLMN
is the responsibility of the WCC function.
The introduction of B-ISDN-like call control procedures and the
20 separation of call and connection control in the mobile access permits the
integration of call control procedures of all services, including packet data
services, creating a generic call control mechanism and uniform call control
message exchange over the air interface for all services. The connection
control is handled separately inside the PLMN through virtual connections.
25 Although one embodiment of the present invention, directed to the
creation of a virtual connection to a gateway between an ATM-based PLMN
and the Intemet is described, e.g., in connection with the use of IETF RFC 1755
(ATM signaling support for Internet Protocol over ATM) for transferring
Internet Protocol (IP) datagrams between the MS 10 and an Internet gateway,
30 other embodiments should be considered within the scope of the present
invention also. For example, the network to which the MSC 12 (or the PLMN)



connection fromthe M5 10 to the particular Service Node 16 in the nobile
network. It should be understood that the aforesaid through connection-30
i ncl udes t héV@3XAY8 i on of the IWF to the MBS 10 via various (RGH/SRIS/O0IERe
SCC err] then orders the FCC to send a connect-acknow edgnent nessage to

t he -9- ATM network 14 which finalizes the through connection to the
particul ar Service Node 16. In the aforegdescri bed manner a virtual channel
is created, linking the nobile subscribéf*to a wireline or wireless user.

The procedures to set-up calls,5 and nnections are, the sane and
i ndependent oft he ﬁ%’i“ﬁcgsdﬂ%n@é’ie\ﬁ‘w&ﬂ?d #%Di‘fm%ﬂquaﬂpadc@m pgpn
functional entiti eN-ISDN aeSvtk bfether ikedtepvskar € used, providing uniformty
in the use of radio and access network transport resources. As discussed,
the system and method of Thee pprviensndesoniption i isn ofr &fprefenied pmbodideat afor

B-1 SDN: | i ke mechani . i |.e acgcess. r exanpl in the 10 case
of a packet data c%‘ﬁﬁg&%ﬁgﬁ%" i“%?ﬁ%ﬁ%{ﬁﬁ]s@ﬁt‘?fgﬂw%%m Flond mek+
Protocol (TEP/IP) nedeumi&bé limittl by ttis desosphbiDi THe stopeS¥ the pRRsEMinventib
control in question,, g, AWPS, etc., is in charge of setting up the
virtual connecti onisiasterddefined bythefllawing dlaimaT™ net wor k 14 connected to
the TCP/IP network, as in B-1SDN. Setting up this virtual channel, however,
does 15 not reserve transport resources inside the PLMN pernanently.
I nstead, the resources are reserved and used only when needed, thereby

optim zing scarce resources. It should be understood that actual bearer
control inside the PLMN is the responsibility of the WCC function. The

i ntroduction of B-1SDN-1ike call control procedures and the



20 separation of call and connection control in the nobile access

permts the iwoegighsi on of call control procedures of all servp@ggggg,oon-,
i ncludi ng packet data services, creating a generic call control-

~and uniformecall control nmessage exchange over the air |nt erface
~services. The connection control is handl ed separat el y Wl’\
t hrough virtual connections. 25 -11- Although

the present invention, directed to the creation of a vi rf'ua connection to
a gateway between aWHATHSCIAIMEDIS:and the Internet is described, eg, in

connection with the use of | ETF RFC 1755 (ATM signali ng support for
| nt ernet Protocol over ATI% AtF@P@F@Pﬂ atdons, systema t fopr compeeting ppmobile

dat agr ans bet ween t ot her

enbodi nents shoul d be COI’ISI ered w %%@féé?\ﬁ%e g%tgp X?O%&l@nslrn Sent invention
al so. For exanple, the networkatMobﬂaSérvicberﬁﬁ'ih&adnrcohhm:ﬁ’bdﬂﬁhthhsﬁ&-
connects may not be ap, ATM bgsed B- | SDN network and i nstead may be an
N- 1 SDN net woPk or omobile sybserberitegminal anddn yyigaling Gempuwication vatit said sgrvige
preferred enbodi man{1 (&p i mpl enenting the "invention, and the scope of the
I nvention should no necessarily be limted by this description.
The scope of the present inventadio call contsblemeartewitiiachaty sailavbbild Sesvivgs

claims. St V\HAEellxtSer %Ln@ lsaNilcEleLblle subscriber terminal, said radio call control means
coordinating said radio communication therebetween; and

10 service call control means within both said Mobile Services

Center and said mobile subscriber tennitial, said service call control means

coordinating said wireline communication with said service node, said service

call control means within said Mobile Services Center being connected to said

radio call control means therein, and said service call control means within said

15 mobile subscriber terminal being disconnected from said radio call control
means. '
2. The telecommunications system according to claim 1, further
comprising:

wireless network resource handling means, within said Mobile
20 Services Center, for coordinating resources used by said radio call control

means and said service call control means.

3. The telecommunications system according to claim 2, wherein
said wireless network resource handling means allocates said resources if said

radio and wireline communications are accepted.

25 4, The telecommunications system according to claim 2, wherein
said wireless network resource handling means rejects allocation of said

- resources if said radio or wireline communications are rejected.



l. A tel econmuni cati ons system for connect i ng a nobil e subscri ber
termnal to a service node, said systemconprising: a Mbile Services -
“Center in raM®¥%8ftuni cation with said 5 mobi e subscri ber termmal

and in wireline conmunication with said service node; ' ol
means wi thin both said Mbile Services Center and sai”" Hﬂl,ﬂ uﬂm n)er
termnal, said radio call control nmeans coordinating said radi® s =

conmruni cat i on t herebetween; and 10 Randl : service call
control neans withi.n both sai &I_hg/béetii.l e Services Center and said nobile
subscriber terminal, said-ser Ae&lecommunications systeapecordingde laim A gfusthier]
wireline comuni cagémprisihg:n sai d service node, said service call control
means within said Mbile Services Center being connected to said radio call
control nmeans therein, and saiadixdssidecallcahtrolanednsovithinsaid Mobild Sersizesl 15
nobi | e subscri ber 1 nal, bei n&aﬂi sconaect ed fromsaid radio cal|l control

erm
neans. 2. The téF’é@’Brﬂ?ﬂnP‘&'&F stos §aifl o areice oradl Reptrl meansmthereinyifex her
COMpr |51 g5 €1 ok BB id RIS GrABALTA JRPAAY solbfed ) O 10D I 20
y said ra

Services Center, for coordinating resources use 10 call control
nmeans and said service call control means. 3. The tel ecommuni cati ons '

system according to claim 2, erein said wreless netwrk resource |,
handl i ng neans al | ocat es%]Sai dﬁggegﬁchﬁw%sﬂsWW@“gﬁﬂt%lwﬁ’ﬁ’ erein
communi cat | ons ar eszié fixgd-&ide odll Tontrol means coordifbtes said Wirelifd SGARMHAGGH | ONS
system according to claim?2, wherein said wreless network resource

~handl i ng means r ej PUISUADA [0 @cgiver ane bf g anvltiplisityuof telecomnmumichtions! netwarks
wi reline communi Caﬁ&a%ﬂédtirér%tg ej ect ed.

10 ' 7. The telecommunications system according to claim 1, further
comprising:

inferworking function means, within said Mobile Services

Center, for converting a radio commimfcation from said Mobile subscriber

terminal to a given wireline communication mode.

15 | 8. The telecommunications system according to claim 7, wherein
said interworking function means coordinates said conversion pursuant to a

given one of a multiplicity of wireline communication modes.

9. The telecommunications system according to claim 1, further
comprising:
20 an asynchrqnous transfer mode means for connecting said

Mobile Services Center to said service mode.

- 10.  Thetelecommunications system according to claim 9, wherein
said asynchronous transfer mode means is a Broadband Integrated Services
Digital Network.

25 11.  Thetelecommunications system according to claim i, wherein

said service node is a gateway to another telecommunications system.



-12- 5. The tel econmuni cati ons system according to claim1, further

conprising: a fixed-side call control neans, within said %bIJ’Se{VI
Center and coWREMY4t o said service call controLzﬂﬂeans’ erein, for o&%

coordinating said wreline conmunication with said m L

t el econmuni cati ons system according to claimb5, wh \iﬁ ‘“\‘ﬁ“‘“ | de
call control neans coordinates said w reI f1e comru alki OR pmrshant to a
given one of a multiplicity of teI ecommn cat i ons netvvorks attached

thereto. 10 t e nlcatlons em.ac 19 to
claimi1, further conprisi ﬂé i RET ""“"“ BXStWBa ﬁiﬂlg ﬁ? &glggdﬂg
Mbbi | e Ser vi ces Ceniyfikrein eildcsameé hwasaar aarﬂaﬁgmisgxemc@w
Mobi | e subscriber termnal to a given wire | ne com‘rum cation node. 15

8. The t el econmuRrotenol/internet/ Brotocobneswortk.ng to claim 7, wherein said

I nterworking function neans coordi nates sai d conversion pursuant to a given
one of a nmultiplicity of wireline comrunication nodes. 9. The

t el ecomuni cat i ons_syst emigecongiagletsmphuichlidns dybtein Wiviroa Biobsie Rubsedved
an asynchronous transfer node neans for connecting said bile Services

Center to sabd servleminabineconyuunicatipn avithet MobileSarvices Canter MBCesaidiMobilai ng
to cla 9, wh d hr f d
| nt egr:a{ned Ser\?[glegs% QFXtﬁgtEronous hngnsmx%ﬁm%mfﬁléeﬂoﬁrgﬁgﬂﬁa

for connecting said mobile subscriber terminal (MT) to said service node, said

method comprising the steps of:
receiving, within an MSC service call controller within said
10 mobile subscriber terminal, a call setup request from an MT service call
controller within said mobile subscriber terminal to said service node, said call
setup request containing therein interface connection parameters;
forwarding, from said MSC service call controller, said
interface connection parameters of said call setup request to an MSC wireless
15 call controller within said Mobile Services Center;
establishing a resources link between said mobile sﬁbscriber
terminal and said service node; and
upon establishment of said resources link, forwarding, from
said MSC wireless call controller to an MT wireless call controller within said
20 mobile subscriber terminal, a call setup request reply to said call setup request,
thereby establishing a communication link between said mobile subscriber -

terminal and said service node.

14.  The method according to claim 13, wherein, in said step at
receiving, said call setup request is a high-level message pursuant to an ISDN

25 protocol.

15.  The method according to claim 13, wherein, in said step of
establishing the resources link, a resource handler connected to smd MSC

w1reless call controller establishes sald resources link.



25 11. The tel econmuni cati ons system according to claiml,
wherein said service node is a gateway to anot her tel ecommunications

system  -13- 12. The tel ecommuni cations system according to clairm 11,
wherein sai W@29407¢ node is a gateway between a Tr Ww’cﬁtro
Protocol /I nternet Protocol network. 13. In a tele ni cat m m .
havi ng a nobi |l e subserver 5 term_ nal in comuni cagg \“m I'le
Services Center (MSC), said Mbile SerWftes Center bei “m\ eti ne

communi cation with a service node, a method for connecting ‘said nobile
subscriber termnal (M) to said service node, said nmethod conprising the

steps of: receiving, wthin i I . Wt N id 10
nobi | e subscri ber term rrllgl , iﬂ%%ﬁ%@(ﬁ@%ﬁf%ﬁ%&ﬁﬁ%%&#%%é%c cal l
control l'er withi randlefl comvurlsSaidlifiefabd Connectich piddmétersto apianlivy 6fratiede,
said call setup request containing therein interface connection paraneters,

forwardi ng, from as8ess PREmeters psseeiated withoegid vegouress linkai d i nt er f ace
connection paranmeters of said call setup request to an MSC wirel ess 15
call controller within said Mbile Services Center; establishing a
resources |ink between §2i d Thémethod absoeding e claitt 18, Rdlerciti) dfteresaill stey of ce
node; and upon establjshnent_of said resources link, forwarding, fromsaid
MSC wi rel eBs cal | Tegeitingdhe gall sefup requestyfhedyi8Csservisg calbeqntiolicr forardsian sai d

2 0 bi | ' . ' | 1 ol v id
call setup requestp AR Bpllii o} e T Pk BAUT R ERLEAL BIE°

mobi | e subscri bercontroller establishing said resources link.



term nal. and sai d service node. 14. The net hod according to claim13,
wherein, i rwoapdoratep at receiving, said call setup request iBCHshysgeiizevel
nmessage pursuant to an | SDN 25 © protocol. 15. The net hod accordi ng
to claim13, wherein, in said step of establishing the resources link, a
resource handl er connected to said MsSC 1eI ess call controller establishes
sai d resources |ink. -14- 16. The thod according to claim 15,
wherein the resource handl er converts sald i nterface connection paraneters
to a plurality of radio access paraneters associated with said resources
link. 17. The nethod according to claim13, wherein, after said step of 5
recei vi ng ‘Bhe__gall sei .l re_q_u.ecf th Cs€ cal | contral lLor for \I\Er ds
a plurality pfeservice paraneters to a]fi Xgdt @4 de call controller, sai
fixed-side afé controll er establishin sai!‘J gsour ces link. -
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