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| NTERNETWORKI NG CONNECTI VI TY FI ELD OF THE | NVENTI ON 5The i nvention herein
rel ates twoths/fise@Bd of digital network and communi cati ®OTIMEWSDVBS030N
system nore particularly, it relates to an apparatus able to provide
mul ti node internetworking connectivityqover a plurality of disparate
network systens, service providers, and internetworking environnents,
concurrently and a nethod thereof. 10 BACKGROUND OF THE | NVENTI ON
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net wor ki ng, and hi gh-bandwi dt h communi cati on technol ogi es to provide
network connectivity for a nultiplicity of integrated and interactive

mul ti medrgElapoFiTgHE INVENTIONE to 15 the devel opnment and demand of said
mul tinedia applications, it is inevitable that network systens and
infrastructures have to evolve froma nyriad of discrete network systens
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data is routed fromsource to destination endpoints. 25Currently, end-user

woul qutrjl?‘t}%ﬁ&gﬁ{? bgtrg{éﬁglé\pﬁdhces froma single Internet Service

Provi avi ng 1inter connecti on between the Subscri ber Network
Equi pmrent (SNE) and the 1SP network gateway equi prent. To provide for

connectivity, e t bli.ze. exi i L.quit-pas hopy_ swi t.ches
and/ or cable tTtg eegg]ﬁn#(wtéi_ﬁ? ﬁgiﬁwug‘t?gr_%g ltt%to%g%qg%rg%)g% %@r%OMOL%ﬁ ?’c
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network systens, such as Internet Protocol (I'p) as well as, to support
integration as well as hybndization of network systems and infrastructures, giving rise to

network systems such as Multi-Protocol Label Switching (MPLS) enabled IP system.

20 In the internetworking environment, the Internet is presently the only global
internetworking environment. The Internet is built upon Internet Protocol (IP) suites of
network protocol stacks. Using IP-based routers and MPLS switches systems, data is

routed from source to destination endpoints.

25 Currently, end-user would subscribe for Internet services from a single Internet
Service Provider (ISP) by having interconnection between the Subscriber Network
Equipment (SNE) and the ISP network gateway equipment. To provide for connectivity, the
ISPs utilize existing circuit-based telephony switches and/or cable television (TV)
infrastructures through copper wire, optic fibre, and/or wireless means to provide

transmission medium services for network connectivity.
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As known by those who are well-versed in the field, said Subscriber Network
Equipment (SNE) has an operating system serving as network access controller for said
SNE. Said network access controller has relevant network protocol stacks to support

35  connectionless network systems, such as Internet Protocol (IP) as well as, to support



WD 2013/ 015673PCT/ MY2012/ 000203 2 Signaling System No. 7 (SS-7) network
signal i ng and poi nt-to-point connection, such as Point-To-Point Protocol
(PPP). SawodiB1si78her works as a stand-al one or as a mecriyymisecoais e to
provi de network 5 connectivity to a plurality of network-enabl ed User

Prem se Devices (UPD). Said SNE not only provides Local Area Network (LAN)
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nodens to all ocate a 35pre-defined discrete range of frequencies for
downl oad chandd&r 4@ |cemEREBIcRERN Pver gepnandglephony lines, frequencies not used for

20  analog voice services are utilized for data transmission through the use of muiti-carrier band
modem, such as xDSL. Said multi-carrier band modems utilized Frequency-Division
Multiplexing (FDM) means and Discrete Multi-Tone (DMT) line code technology, to enable
greater data service capacity by dividing the useful bandwidth into discrete and smaller

frequency channels.

25
This multi-carrier band methodology is also utilized in wireless data communication
from the carrier bandwidth spectrum. In addition, said multi-carrier band methodology had
also evolved to incorporate not only the use of frequency and code-division multiplexing but o
also time-division multiplexing technology, as well.
50

With DMT implementation, all available data bandwidth for data transmission is
allocated to two transmission channels, one for upload and the other for download. Said
upload and download channels provide for connectivity between the SNE and the ISP

network gateway. ltis a common practice for most xDSL and wireless modems to allocate a
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pre-defined discrete range of frequencies for downioad channel while another pre-defined
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It shouid also be noted that data network devices disclosed in prior art documents

only provide the means for multiple UPD connectivity for uploading and downloading

channels, from the subscribers to a single ISP network gateway source, for a single-mode
internetworking service. None of the prior art documents teach the means to support multi-

25  mode connectivity sessions having the ability to subscribe to muiltiple ISPs. in addition, said
network connectivity from existing ISPs provides ohly to a shared-media and connectionless

IP-based internetworking environment. Thus prior art documents are only able to provide a

single-mode internetworking environment.

30 With the increase usage and knowledge gain about the Internet network technology,
the inherent weakness of shared-media and connectionless internetworking environment,
which is its security vulnerability at the network level, had became well-known. Concern
regarding the Internet inherent security vulnerability would inevitably leads to the need to

develop a more secure internetworking environment, from a network level perspective.



From hi storic perspective, should one view the evolution of the tel ephony
envi ronnent, one could gain insight to the possible evolution of the future
mul ti mediwoi2nt3amed?dor ki ng envi ronnent. The first iteratipom/MY201Eb@pI3ONY
environment is a party-line environnment where there is no network sw tching
capability. Calls were broadcast throu?h 5t he phone line to a collection of
i nterconnected tel ephone sets, simlarly to first iteration of shared-nedia
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the abili basecim)atworkeyﬁenmal | cious instructions or prograns at the
networ k-1 evel. Thus, there is a need to elimnation said area of
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and later to virtual circuit-switching methods.

20 As known by those well-versed in the art, hybrid MPLS-enabled IP network system
enables circuit-switching for IP téchnology. Whereas technologist are aware the network
environment is more secure at the MPLS network system section due to the use of circuit-
switching method, they also understood that the network security vulnerability could be
exploited at the IP section of network and router.

25 |

~ This is due to the ability for malicious users to exploit IP connectionless/stateless and
share-media scheme of communication for anonymous intrusive eavesdropping, and more
importantly, the ability to insert malicious instructions or programs at the network-level.
Thus, there is a need to elimination said area of vulnerability in order to enhance security in

30 the network-level of the environment,

In short, there is a need for another internetworking system and environment which
does not, in anyway, uses connectionless and shared-media network topology and

methodology. Method for creating such intérnetworking environment was shown in



Mal aysi a Patent No. MY-129914-A by C T Lee, coined as Virtual

Dedi cat ed- Medi a I nternetworking (VDM ) environnment. As known by those
skill ed iwoths/mas473 prior art neither have the ability guabseyiobroteosnor 5
concurrently support nore than one ISP not to nention the ability to
provi de subscribers to subscribe to digparate internetworking environnents.
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dedi cat ed-nedi a and connection-oriented internetworking environnment, such
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to provi dee sébscrbsrtryds f or the ability to portion bandmndth aIIocated for
sai d comuni cation channels, for connections to a plurality of disparate

network systens and environnments, concurrently, froma network transceiver,
usi ng either rhet pregent rinesntibarislslesign\ior ahie | subserivers tosucribeifer (npyode

met hod.  nnectivif)18ot muﬁﬁgleo rlSﬂ“aR@' AB&’C@%H Vor@ibe t ﬂﬂr%vi%ﬁs(%@b i deggbﬁ'gt s to
provi de said transceiver's controller wth network protocol "stacks an

accesd comersivgking cnyireyngndy. tThe eeseBl iR tPrefdesotemmned icontralles Jeions

not only dedWork Pdebﬁ:‘égdh%n%% QD SKBEMTeEEnd Wllo@hs Pedobice¥IM Ram@Ltivity to
applications services 2013/ 015673PCT/ MY2012/ 000203 6 The fourth

princi pal Mdbpeéth 9ed HPPiha mpttiecdeinteAMRTKBA SnYrang st (9\9[‘%@”% met hod for
dynam c allocation of carrier bands of spectrum and frequency based nedi um

as wel | I"@‘ S_Hfgm cation for VCC systens, to enable said

transcei vayM '%P§E -éﬁﬁport connectivity sessions to plurality of

netwark and application service providers in a plurality of

Si nt er net wor ki ﬂ% fergtvplnrn(c:;)lpg?3 orbjectlve of the present invention is to provide a system having the
ability to concurrently subscribe for network connectivity sessions to disparate shared-media
and dedicated-media internetworking environments for Internet, MPLS-enabled VPN, and

Virtual Dedicated-Media Internetworking services.

25
The second principal objective of the present invention is to provide the methods for
the ability to portion bandwidth allocated for said communication channels, for connections -
to a plurality of disparate network systems and environments, concurrently, from a network
transceiver, using either multi-carrier bands or Virtual Connection Circuit (VCC) method.
50

The third principal objective of the present invention is to provide said transceiver’'s
controller with network protocol stacks and access control procedures for the establishment
of communication sessions not only for IP-based application services but also for VDMI-

based applications services.



The fifth principal objective of the present invention is to provide cal
establ i shnment capability for the transceiver controller to conmunicate to
publ i ¢ VGEonetwsk3central controller and with the dest ipoaiMvvinets: K
gateway transceiver for the subscription and 10establishnent for

comuni cati on channels fromsaid transgeiver to said network gateways.

The sixth principal objective of the present invention is to provide
end-users with concurrent connectivity to public and shared-nedi a | nternet
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pri or sar tintegewarking epolooggntdf a pIurallty of network system and

i nfrastructures supporting single-source Service Provider and singl e- node
i nternetworking connectivity. 25FIG 2 depicts present invention network
t opol ogy of a TmeLﬂﬁaI;jrihyipalfobjmmV@bktr@ymem anebntior isastprmzidiamalsesaqﬂ‘qsbmtehMQ
mul ti-node | ng. envi r.o t con Vi
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i Nt ernet wor I'ng énvironnment and ne mork|ng systens
bl ock diagramillustrating the conponents of present enbodi ment net wor k
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FIG 7 depicts the netwo onents and
connect i vGangusenit @naeriNitn & Péb"cp?@% éh@"egﬁ‘aﬁ?cé@i-lﬂ*émeé ssa/s@a Mﬁ‘é“?ﬂﬁbm B ng

envi r onmegit, SURRAI RSwWBK AP sefdes SEPE BB ection-oriented sessions using end-to-

15 end circuit-switching for VDMI-enabled internetworking services for discrete and hybrid

S a

types of application services, among disparate connection-oriented and connectioniess

network systems and environments for a myriad of applications.

BRIEF DESCRIPTION OF DRAWINGS

20
FIG. 1 illustrates prior art network topology of a plurality of network system and
infrastructures supporting single-source Service Provider and single-mode internetworking
connectivity.
25 FiIG. 2 depicts present invention network topology of a plurality of network system

and infrastructures supporting multi-mode internetworking environment connectivity to a

plurality of Service Providers.

FIG. 3 depicts types of present embodiment internetworking environment

30  connectivity.

FIG. 4 depicts the key type of internetworking environment supported by prior art

fransceivers.



10 FIG_ 8 depicts the network protocol conponents and the types of
connectivity state-nmachines for both shared-nedia and virtual

dedi cat edwordi3iséTBer net wor ki ng envi ronnents supported PETMERDE000203
enbodi ment. 15Fig. 9 is a flowhart for setting up prior art enbodi nent of
si ngl e-node connectivity to a single |$%P service provider network gateway
for shared-nedia I P environment using xDSL network devices. Fig. 10 ,

fl omchart depicts present enbodi nent process for setting up call/connection
20 listening p@.t5 dupbtanydes - 60 @HIC RNBEIrhativopkireO RAGEINNEMS drl acfoking i ty
of shared-npedia, hybrid network systens and dedi cat ed- nedi a service

gat enaysSYS&Phg mui ti-carrier bands or spectruns. Fig. 11

fl omchart depicts the nmethod for the subscription and establishnent of

251 nternet sepyjces. : Fig.. 12 depicts the xDSL al garithm fl owchart
for enabling h%%t'? ameckdipgrRm B'g%tFFi‘Hgg“%pﬁ%"PéﬂnFB%é‘? B'EfSS'SInegﬁ?odjﬁrﬁe'?té‘f es of
a congectramteivang. swlidhdd fommhitiniode épperodtavotkirgg syatdnod f or t he subscription
and establishnment of |IP- based associative addressing-enabl ed VPN

connectivity services. Fig. 14 flowhart depicts the nmethod for
t he subscri pt Fuib 7adepiets treiatsdrigndtoadl chipbomnahts endwhekysasstfermnoecingc stiata-t vy

sessions anpng_disparate co £1,0N- OF | - i onl net wor k
Syotem T Sporbgy o iEeBoe GRaRs s AT e D s RERE LA BB ARNC 2,
depi ct s tahtembedmeshtf or t he subscription and establishnment of endto-end,
connegtion-oriented and circuit-sw tching connectivity for VDM -based

application services. 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON ' Fig. 1
il lustrates t RGPt depieis thy otabrkahietioeel caw@peentaend tet tupekdingpnaastivity Alatat |

the Int efnﬁg%hineere@rr@&m 86ar 04 ffedR Mdidld ibaiekebM&hS PRRSBHirY ShvirdhmBREWOr K
systens topology. For fast Internet services, said global |nternet backbone
net wor k SyBp@IRd(BYPresant enbedment, S-

15 Fig. 9 is a flowchart for setting up prior art embodiment of single-mode connectivity to
a single ISP service provider network gateway for shared-media IP environment using xDSL

network devices.

Fig. 10 flowchart depicts present embodiment process for setting up call/connection
20 listening ports and multi-mode connectivity connections to a plurality of shared-media,
hybrid network systems and dedicated-media service gateways, using multi-carrier bands or

spectrums.

Fig. 11 flowchart depicts the method for the subscription and establishment of

25 Internet services.

Fig. 12 depicts the xDSL algorithm flowchart for enabling the transceiver to change

the allocated bandwidth resources of a connection.

50 rig. 13 flowchart depicis the method for the subscription and establishment of IP-

based associative addressing-enabled VPN connectivity services.

Fig. 14 flowchart depicts the method for the subscription and establishment of hybrid
network system connectivity sessions among disparate connection-oriented and

35  connectionless network system topology.



10 based circuit-switching capability for interconnecting a plurality of
regional Internet Service Provider (ISPs) Internet systens (41),

Mul ti - Prowocois/disdrel Switching (MPLS) based Virtual Privaraetwenokes (VPN)
(40) and nobile networks (36). As shown, the Subscriber Network Equi pnment
(SNE) . transcei ver (44, 44a) functions ¥ either as a standal one or

mul tiplexer, able to provide connectivity for a plurality of sub-net of
User Prem se Device (UPD) transceivers (18), through wired or wirel ess
means. As il gggt natﬂedchamdiébi&é\lﬁxd Siethiol Yorafbk &ubscriptionp and e@taslismgieet obamct i on

Do g D PId e eeR e A RO kol IS St FRRE s o

(12, 12aketvimesubscri be, support, and rranage mJI ti pl e conmuni cati on session
in order to provide concurrent connectivity of public and shared-nedi a
Internet services (34), IP (Internet Protocol) based and associative

addr eSsi METNLED MESGRIPTIGINGF TP BWMENTGON (35), hybrid network system
connection sessions anong di sparate connection-oriented and 25
connectionl ess network systens services (33), and end-to-end,

connect i on- or iFEntiediysteates thi rpcesent globbicshaned-oedizeiotermatwekmgi ansordroent Vihet ual

Ded i a. Lnt. \/ I .
po. shown EiE: ARG ST R PEIAE, o Hillchone 383 B8RRI GR Y ARREDERS, £
st andal oriestdntemasfsnwliqeispiszad(@iobahmternebbmkbvnfd@etmnh@mtemu ty) Lizea NWPLB-al ity

of syp- ”Eﬂas&f @i’?étﬁteévb{t‘?:ﬁlﬁ Qéﬁ%bmt} FHr%QRo%éc‘?gg%r %Warli 'cﬁsré%{ﬂ}%?%em%{‘@eh& eabl e

to connect ([£ Urali e servi ce provi i nt ernet wor ki ng.
servi ces. PFO‘MWZ( @')MS’@%Q@WM@OLN@@M@QCQ Lehblsewitdbing (MPLE) bressl Yirtual

transcei g Stel ok ﬁgpgrﬁpmgg,eqe%&gg (®ybscriber Line Access
Mul ti pl exer (DSLAM 13) aving Virtual Grcuit Connection (VCC)

mul ti pl exi ng nmeans and is subsequently connected to associative addressing

swi t chi ng- enableghotnatacs JBReiser RWEHK £ @ips i ENO) trREéi0Er (WOG4a) functions

connection-oriented circuit-swtching netvvork system (30). Sai d 5xDSL and
wi rell@ss @thghatasiaspalone or mylbpipxey; alple i%aroa'dswaﬁ%ﬁth BF @ PLFFiNERT JRHESOF or

si tgnal :rmﬁkW@MI@Sewce (UtPD) tFAr@c?Qeratrﬁaﬁ trnrdugatw&cet@r theldsgpasatd. As
I NT er ne I Kl envi men cannecti vi preS n e
ot e viiedalit, S SR0TE B SRS e prandic AP aa LS GuniE TSR 4R 19 he

provide connectivity for Internet (34) services.

20 Fig. 2 illustrated the ability of the present embodiment SNE transceivers (12, 12a) to
subscribe, support, and manage multiple communication session in order to provide
concurrent connectivity of public and shared-media Internet services (34), IP (Internet
Protocol) based and associative addressing switching-enabled VPN services (35), hybrid
network  system conne;tion sessions among disparate connection-oriented and

25  connectionless network systems services (33), and end-to-end, connection-oriented, and
circuit-switching connection sessions for Virtual Dedicated-Media Internetworking (VDMI) -

based application services (32).

As shown, the SNE transceiver (12, 12a) could functions either as a standalone or a
30  multiplexer, able to provide connectivity for a plurality of sub-net transceivers (18), through
wired or wireless means, and is able to connect to a plurality of service provider networks

and internetworking services.

As depicted, those wireless transceivers (12a) are connected to mobile network (39)

[WS]
wh

having associative addressing means, for routing and address resolution, while the Digital



10 connectivity topology type 34 is for subscription to shared-nedia

i nt er net wor ki ng envi ronnment, and the connectivity topology type 32 is for
virtual dwoizesrass7aedi a i nt er net wor ki ng envi ronnment (38pCcTAIrsminawes i s the
present enbodi nent ability to subscribe and support concurrent shared-nedia
and virtual dedicate-nedia internetworking environnent (38) which is the
used of both types of topologies 34 and 32 or its equivalents. 15

Unl i ke the present enbodinment, prior art transceivers and network sw tches

are abl e d@sSHRPPIhE (D91 SihResilde (93] e B LHOBRIA STHEANSUWRY KEdgs
envi r onment é;l), as Ill'ustrated in Fig. 4. F 5 depicts the types of

. | .
oxi St i ng MiReen RSLAMIR BchanpeRirtig! Biiow GoReRta (Eiochyeres Meehs andis

shar ed- W%qbéedueﬁl\.}gr&%wééfimseaytiv@%aﬁé&&mg 4AhkechimhbeibicP N Led-RetirW i oRased
I nternet (49), LS-enabl ed Internet (11), and IP-based MPLS-enabl ed VPN

(40) envisyeigRetOy and/or VCC congegtionipsiepigdedfchifsyitgingsnetwqek rusiere daPongalds of
SNE t 5ansgRyIVehd Whélesd 3@hs@hRrd (12, OQapmIRbL s gﬁﬁrw bof dabrtr | Hanks GeNLiGAAI
means (21) and a programabl e network -access 25 control neans (20). Said
net wor k 4EEESESEBRtrol (20) is able to establish a plurality of
transm ssi on channels, through said data-link control (21), for receiving
and transmtting of digital signal. Said network access control isto

di _(.20)
manage the al If6¢ak ?%33'1*“386‘6%% YRES BhINERRINPTHNS 1V TERTMEMETONREHYEY Whidhabl e
concurr ertgregém @Tﬁ@bd'iir{e?b/trﬂiscﬁy@k dreddibié Yo flfpp@ﬂ {frcsmniﬁ»@@tdlamc?rmn mglogmogmd the
sessigns to a ur al i o) i sparate inter.networ Ki yst ens. 30a .
onvi rOnmesanectity Opolad HYaR, Sbalf d e HRTRPIRT d8s SRARETBIAR 2DICTeaApHISes of
a net thzr kerbAyorraeit] aamdpitiad apohecsitiae lkop&ﬁ’h@bgs it@ga!sidzngs dfat a&gm daticHted-(izdja, and
rnrg_f,]\gg;neﬁl{q e%&&%rg{r]\? gg?i?%ne‘t%ﬂtgpvggl%%?\?t%é ég %116 pgése\“%gr%\égéime%to%ﬂﬁf Eol sourg)scribe
2013/ 0156a2PGuph2 0 L2nA0@R0 3sHbtedmadiai dinH vesalr dedicat-alpaise (hEErpetwarkirger
net wor k connect i rafid. r i abase
(58) conanagimelsd i § IR 3B Eorh Sibks B ool El 18 e SO L LD 05
contaiining a library of 5 nmultiple network signaling and/ or network access

nmanagement pr Oﬁrﬂﬂg"tﬁé p@g%%Woﬁi{T{e%ﬂ)priﬁﬁﬂ gfﬁ%%ﬁgrskarﬂip&&@é?(%%%g ar.(aza%)e I's

abl e to subscribe for comruni cation channel session of connectionless
and shar el§- sepficat iand esubeciisr leniigtoe sbeiegnedat integiriverkingo aRdENMEAt diilented

and VDM @Ml QNeNEig by Ust@gst E‘@pié@%@pg- &4 &rSEARRG Bl LAt REShSwHgR sai d
net wor k connecti on signaling database 52 .10 _ ) )
environments, encompassed within a shared-media internetworking environment (41), which
20  are IP router-based Internet (49), MPLS-enabled Internet (11), and I1P-based MPLS-enabled

VPN (40) environments.

As illustrated in Fig. 6, the key components of SNE transceiver (12, 12a) are a
programméble network data-link control means (21) and a programmable network access

25  control means (20). Said network access control (20) is able to establish a plurality of
transmission channels, through said data-link control (21), for receiving and transmitting of
digital signal.  Said network access control (20) is to manage the allocation of
communication bandwidth or carrier bands to enable concurrent connectivity of a plurality of
communication channels and sessions to a plurality of disparate internetworking systems

30 and environment.

As shown, said network access control (20) comprises of a network connection
protocol stack and signaling database module (22). and network connection management

module (23). Said network connection management module (23) further comprises of a



Sai d network connection managenent nodul e (23) further conprises of a LAN
connectivity sub-nodule (25) and a Wde Area Network (WAN) connectivity
sub- nodul wo(228)015478N connectivity sub-nodul e (25) only ranages12/000203
comuni cati on sessions anong a plurality of sub-nets, while said WAN
connectivity sub-nmodul e (29) manages expernal 15communication connections
and sessions anong a plurality of Internet Service Providers (ISP) and
Application Service Providers (ASP). FIG 7 illustrated the types of
net wor k (Fj&fagﬁ\ﬂi@m reg@rrp@k 'a@tab&ea@d),t&esr]&mn@&téicmhmauism Prfife dﬁftalm’sieQQg)iaérﬁtﬁazo
supporte etwork routers, switches, and transceivers for enabling
present §ﬁﬁ%§ 9W§3F§”\%#%Fﬁ%ﬂ%%FRWH&”%ﬁvironnents as depicted in Fig. 5 As
illustrated, application-layer prograns, such as File Transfer Protocol

FTP), Si npl LT f or ot 0col. MT d t Li k : icate i
i ni fe- ot at e RECATRECR CROTRFLEL FEROL BRPEATHIIUP. (2% A 865Vt i -
l'ine (32)mulfisle nﬁmi:irlasigasl‘eﬁ mmri@bbmgccfsﬁ ﬁhaa@gﬁrﬁ?«atpgmdmy ﬁ/gﬁdgtsr (221§,¢ to

a ving. . Picture rts oup.,.
VPEG 1 or SNPEEND ATRPE L EJUDT (4 Py (O AcTRE 12 SURoR B s
al so utildezsiosi ghatdnngctpniesecahd  shiaredasedide dingerfstiverkany Gowtroroherf®r osratial
(Megaco) ’co%eécgflog%i%nr%% I’alnt\l/lsl()(l Igr \cl)l;[‘ %?noeln/f b?ewSSI Oﬁ1e| %ﬁérh@a{teﬁ gigsﬁgl?ri[g8§%kocols

( SDP/ SI P);, tT eani ng Prot oco an K

si gnal i ngromsait\@ktwodscdroectionesignalimndatalsased@2)pr ot ocol neans, such as
Real - i me Transport Control Protocol (RTCP) and Real - Ti ne Transport
Prot ocol (RTP). The latter protocols would then subscribe to

t ransport - | ayefaip metvorsio| copurdioasnananestent snasileCoIR rfoithePr ennensisks (OF GPY-ANUser
Dat agr am I n 0t ABSHHO, .
gram EIakage). ég%ngag% (B5PLhE ATHIS O NERASR W)y&nﬁéamy Qb rdliR

Whereas T (o] Ication session are stately _

(connect i @8- ot-AdmoeagctiviiDrull-moddge (2P erdemangges Formmysisatianaipspors amepeara
pr ot ocol Spidffty3oe S-RasT alind %ai?}ev@m‘d@nhéﬁivkg sUB:mcA e §2d) PmBRAJMRT KetbAyer
protocol operates in a stateless WD 2013/015673PCT/ My2012/ 000203 11
comuhi cafiTBRURERION APNNRHASS ARG SEBTIPRMPEARY GrPlyelly| Pnnigmesseney Sroviders
connecti opgsﬁ(@nd ASplitAdh GRS Pyviibe (gz{g'p?_ed lines (34). To enable faster
routing of I P packets, Miultiple Protocol Label Switching (MPLS) was 5
devel oped to enable I P switching through network sw tches instead of

router. Wth MAGS7 Restrameee Wped walnebidrk Wrbtscd] RéEHonéarits 4ptoge ajsraektitity
enabl e circui

it-switching of | acket s reati. a hybrid transm ssipn
oo s of Betfect Gr B e ol PERE e Err s At e 1 Tl A
i ndi ca® edptegetnthehadaisied a antdrnetidriada lenniesn{eddd 35 HepiSaiddn IFRy. fac Retigystratedough
| P routers_aqr MPLS-enabl | P. swi_t ches re t o] ugh..1
transm ss?%ﬁ'cﬁ%odqggﬁ%sﬁgggﬁsi ﬁﬁabg%aﬁ%’l yrgf(a%F%{/e%}&%g lmsi’p%ﬁpgeco slI gﬁgﬁferas
gi gabi t - EPhaeen {SMARyandhholiegscofmansitae iV GeteAstatetraadhae drayereciorf-0i¢rBe¢ATM) |

perapect Tl SE TS b PR, RS SRl A A oriaton may
subscribe to compression programs, such as Moving Picture Experts Group (MPEG),
25  MPEG-1 or MPEG-2 Audio Layer Il (MP3), and the likes. Said applications also utilize
signaling protocol, such as Media Gateway Control Protocol (Megaco), Session Description
Protocol/ Session Initiation Protocol (SDP/SIP), Real Time Streaming Protocol (RTSP) and
the likes, for signaling, as well as for user transmission protocol means, such as Real-Time

Transport Control Protocol (RTCP) and Real-Time Transport Protocol (RTP).

(93]
<o

The latter protocols would then subscribe to transport-layer protocol such as
Transmission Controi Protocol (TCP), User Datagram Protocol (UDP) and Stream Contro!
Transmission Protocol (SCTP). Whereas TCP and SCTP communication 'session are
stately (connection—oriented){ UDP is' not. Presently all those transport-layer protocols are

engineered to be hot-wired to IP. Since IP network-layer protocol operates in a stateless

(@S]
wn



15 whether it utilizes optical or electro-magnetic nmeans for |and-1ines,
is able to support nultiservice provider conmunication channels, present
xDSL deviwe=xomvs61et able to do so. More inportantly, a®CrivMymtiretesd i n
Fig. 7, said comunication channels and sessions only support a single

i nternetwor ki ng environnment, a shared-gedia internetworking, whichis IP.
201t should be noted that the backbone network system for the back office
of all present VCC network central controller systens (31) operates using

shar-ed- mdinunita8sm eb¥asKi s YiNcosHficatord Begiiadbhrer WPN cdMstiotiBss, as

vul nerabl e _of VCC network central controller system (31) originated from
the use df?d'%aé*?cabxtbeél\?g%‘émesz@ﬁe 8 depicts the types of network protocol
conponents and the connectivity states of the present errbodl ment , supported
by network rOﬁters switches, and transceivers to enable a nultino

i nt er net wor ki n@ iRblerBRRRRringd 7 pegats Mulple hrotecg! Lapel mwitehing e‘ﬂ%'oe) YA or

di SCU?SFﬁngﬁFémt&éidb@IPS%ﬁﬂhmgahmgh @B@M@bﬁlt@@&ﬂ@t@é@& mmteth P\{’){th?PF%t S

are Sstli i s uni eren ou e
B B G CTis (RNGARAIE Brod miaH o Ehati SrinhEonas oDp Haskea

communi cdtg"
Adapt at i amedtimgera ( Mand h’dr@hﬁﬁf ssluﬁty ernea@t VaFT kpgekettsaatohing 8Qhd Lﬂ}‘cml(@wiﬂcﬂ'i'lrig’

t t-1 t I t P t |
S P Bg S L SRS LBk PR AL IR IS LS
any tr anam;czetsomne@ a&; orouhsreddi MII?‘LCSth?fa\BIégI IR switoieswhae thgperoafed through

t een r st t he -
5015/ 0 s BRI 363 B BT Fihtvd: SRl rtospls shes SERPLEEmTtes
novel | ntAsynetrohouse Tagppfdrc Mode nAdagpatimnl Leyert 6 W&Teﬂ)ne&jmetopoom Optical
circuit- sry,\ét W(%Q) )V\Q]rdlghg}ﬁ?terrs For better understanding, let's viewthe

di fferences rom t he "per spectl ve of secure 5 transaction applications.
Presently, using encryptl on and tunneling technol ogy, secure transacti ons

ket 20 RN Ae e pBIche e P Eholia 8BS HLURLROSKE AMARILIRN °

net wor k enV|ronnent Y, It 1s OSSI e to con
t r anskxt i Wetherst Higizenepyqet Pbﬁ’e%imjmﬁemi@l mﬁfﬁJvStfet:lanmh@@ is ablerto eneparomeltic

connect i OgsrAkd %Péxﬁ‘dizr%ﬁm%rﬁé‘a‘ﬂbﬁ e ol &Qséﬂx?tx%ﬁ_kdév%%@ Aot V&b‘ehRPHo '%%V' ng
to traverse over t{y H]ac ket -swi tching networks 10at all, inclusive

net wor ks. More import P gistratedyie Figy tr\ﬁébdkcoﬁ?’ﬁ‘t"ﬁ%%@“(%65‘”%@“%@%5'@1%%3{

Control  Phigipertanhdenages®bikingl wiRokREM 0N &t Sd-mhla isteRBlorkhgnehigppenent
enabl ed application-layer prograns to interface and interconnect with it

and subsequently to the subscribed | ower-
20 It should be noted that the backbone network system for the back office of all present

VCC network central controller systems (31) operates using shared-media internetworking
VPN, such as IP-enabled VPN. Thus, the vulnerable of VCC network central controlier

system (31) originated from the use of said IP system.

25 FIG. 8 depicts the types of network protocol components and the connectivity states
of the present erﬁbodiment, supported by network routers, switches, and transceivers to
enable a multimode internetworking environment, as illustrated in Fig. 3. As depicted, prior
discussed communication sessions and channels associated with prior arts are still

applicable.

What is unique and different about the communication sessions and channels from
prior art is the use of Media Adaptation Layer (MAL) higher-layer network protocol (80).
Unlike prior transport-tayer protocols which are hot-wired to IP network protocol, MAL (80) is
not. Instead,-MAL (80) has a switching capability to subscribe to any transmission media or

35  medium, depending upon what type of communication session been requested by the



15 | ayer network protocol. MAL's Control Pl ane conponent control the

i nterconnection and signaling with subscribed | ower-|ayer network protocols
VWi | e itswhbknsyase@dt Pl ane conmponent governs and manage®CrMY10ypem2asf

i nterconnects be it with solely to connection-oriented and circuit-sw tched
based transm ssi on nmedi um network proteogols for VDM environnent,

MPLS- enabl ed circuit-switching transm ssion nmediumw th connectionl ess
20packet-switching I P transm ssion nedia environnment, or a combination of
bot h, Compllfdaem'i~layer programs TAES e'nlablushb\aeﬂ ardernbilike( B)icdtias capatiiley jo operate
comuni catj.on W er rograms, signaling protocols, and
user traﬁ?#h%%orb%'mﬂ g/mh t epi cted by the bold solid lines (32).
As shown, MAL (80) is able to support st at el ess conmuni cati on session with
25 10WP and | P t he I ed. | ines 4

Cransm st on £eabaerEGERYAG, B yhHBR Gt i er SPenb s ssrrenm)
MAL i § abitapsaahon rapphidaions. wi Rrasattiat esmgtmn@twrssandnturm@lng ylbtdogy, sectreas
Uni ver sal I LTE) ,
AALE] ATMtra'XQ%’At f{ s I8 c%%@'@%l %HS 'g?qt ‘g'%%"?‘xﬁﬁz\ﬁ%g%?&goﬁé xéYQW; %Hn? zp(nr%é%?al .
stately cwitenendt | \With 384 teshsology, tlh@ noshene o mgn@wcamgnu@strmanm wsEg as
30i |l lustr e S i 0 S t W th
MAL net V\o%ﬁ/gr'%%/@t"g t“?@%ﬁ e hrqoslé) ossi E)I?%hftgre nga?oé] AV, $]Oer!te\lg\]/]t[)e?jktaé%nému'lt

cont r ol | egwitshisg é\ﬁf\ﬁ(@i)oppm}er%étombhwfmgtoc%@tﬁel pyey any peekedwiteang networks

est ablld shgd Uski b i drrsW t chi ng backbone network system t opol ogy,
inclusive its back office. This 35elimnates the network security
vulnerability arising fromIP systemtopol ogy, due to the WO

2013/ 015673PCTAMY 2044 0502 O aBasiol Qbosiiat edsare didhel NEGHAP! BRI A1t

i npl enent ati on. Sai network central controller system (31) and its
back of fiManagesteshfiang RERCasNte MOLspdseatrdanseerreenenti raekh'ed saphrationiiayer

connecti Oﬂs\ngrrah%n:bedteaa@b shd Firborfidct with ROrEOSINBL G D 16 a0KRYiBed Sdweg- PVC
scheng. For int eaﬁgbv\or Ki ng %Et a comuni catl on, npst present cPrl or

ot e Bba YT SR RBPR U b ARG P S BREPNERUT Ny qgpgTon an

engi neer egignaling Clvitre sLibsohded dewedayer aétherk tohaacdi$ wisier kerMamddeneesifaie f or
WAN connecti vi t due to ment |istening

t
port mech idner 9oV el BerS e et i ale i 52 Bt Bonhiatled
prior artodted medt civeit-ewierhgid niessed diranshis séors presei v meawkcmommﬂeml\mrmy

functi on 8&J‘r%ﬁm‘éaﬁtern‘ﬁm§e§§}hé/d %ﬁé’ud %Bxf%m EPRIi0g, e'??(e!({@ﬂ W ’cogh‘%noﬂl%g a

single service provid es’ s |d connecti vi nternet
envir 2131rren@cketrmtcéméiﬁttrammrssorbeematdwrmerr@wrlaﬂoergwwmed oBeothi emsumiriyt al
Network (I SDN s) CE equi prrent which could enabl e the establishnent of
client-node connectivity to the nost two service providers. For 15 better
under st andi ng, Apdlusiipteth AL ) des ctatele gommppicatiomwith Rp™icatierhiguemRrAgTaMss | ng

cl i ent - nodgnaRdedolsds, W@e’rﬁ@n@&s@@ﬂ%&%bdﬂ'r%é!arfso%sId&b%fe@e%y the bold solid 9
9 fl owchart degl cts the set &up procedures of prior art enbodi ment for

oI ngl o molREERhG LRI TPYY. VBLLE0 RAE FSmRBRBEIshT SoMEEICABETEPI Pt Ehay
for sharegemedid I as illustrated by the bold dotted lines (34), to IP transmission media.

However, through PPP and Media Transfer Protocol (MTP), MAL is able to interface with
stately transmission media systems such as Universal Mobile Telecommunications System/
Long-Term Evolution (UMTS/LTE), AALS/ATM, and etc. In this situation, MAL (80) is able to

still maintain stately communication sessions to the underlying transmission mediums, as

30 Hiustrated by the bold solid lines (32).

Also illustrated, with MAL network protocol (80), it is possible for said VCC network |
central controller system (31) internetworking Cépability to be entirely established using
circuit-switching backbone network system topology, inclusive its back office.  This

35  eliminates the network security vuinerability arising from IP system topology, due to the



20 environnment using xDSL transceiver. On activation of prior art
transcei ver (44), step 101, the program boot up the operating systemfor
sai d xDSlwornosteaps76102) to serve as a network access coRCTorYmn2/¢aed@3), and
| oad the appropriate network protocols and handshake/ si gnaling protocols in
step (103). Upon conplete, transceiver,{44) could now be able to proceed to
establi shing a connection |istening port in process (104) and broadcast its
25avai lability for providing interconnection and internetworking to its

sub- net sghsent of sharb@nsRR Vﬁémewmwg})uh@xetﬂmmaﬁtl i EEEPndtlBR) Bhirah is
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"bits per bin" for each channel band within its Bandw dth Resource

dat abase SCSM%r art Bandwi dt h Resource database usually contains fields for
carrier band identification, SNR reading and "bit per bin" infornation
only. WO 201%/015673PC%EI 012/000203 14 a connection for
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handshake/signaling protocols in step (103). Upon complete, transceiver (44) could now be
able to proceed to establishing a connection listening port in process (104) and broadcast its

25  availability for providing interconnection and internetworking to its sub-nets.

Transceiver (44) would then activate step (105) which is the process for testing each
carrier/channel bands to determine the Signal Noise Ratio (SNR) for each carrier band, and
penodically thereafter,‘ Said NAC records the result of its test within NAC’s along with the

30  aliocated “bits per bin” for each channel band within its Bandwidth Resource database.
Prior art Bandwidth Resource _database usually contains fields for carrier band identification,

SNR reading and “bit per bin” information only.

The transceiver (44) would then automatically proceed tc step 106, .and dial-up to
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DSLAM device call establishment listing port using Point-to-Point Protocol (PPP) to procure



25 carrier/channel bands to determ ne the Signal Noise Ratio (SNR) for each
carrier band, as well as periodically thereafter. Said NAC (20) records the
result ofwote138R7Best along with its allocated "bits pecTthiviii/en2esach
channel band within its Bandw dth Resource database. Unlike prior art,
present enbodi nent's Bandw dt h Resour cies dat abase (27) contains fields for
carrier band identification, SNR reading, allocated "bits per bin" val ue,
SNR rating, and a 30field to identified whether or not said carrier band
had beenaicanneston for data transipissiondroph Benseaiver tossagh DELEM el shbsequresdpitos ids

(12a) woyl| i al | i r S {ceS. C t gbl i shnment
l'isteni ngu%gﬁ%eaésnﬂgrlé%fﬂse% Zorre\Z?‘t"l?t a?éé@ﬁ&hgglf%:sé? hﬁ?ﬁ% I?é%neg#%cgg%ooﬁtéé\}\? th
sai d DSLpMciEBEent dhopnregtioedsfsaid 0EhHMeticoscepfer epwoeB, thedsdliodate all its

transcei N ( L t t I its
sub- met s B RO GE0ks SRR tnBh e SR OGRS edreiaenty
request sseriseviednt sais, ISR godl rreaeast ndheldaiged stre® Edgressdpd its rusageei Upon (12a)
NAC (20) . ' ' t Clak - Of o[ | 6) to
et er m nE PRVl SahecBhel ) LBRE COFI ARELATB AL ST T 1 PREEREIEED)
suppor t . astaptingand priocessl subatetsy/iatarost conoradigr raquestsifpl caroagiiviy tothedhtegtetp

116, and Wiheua8Y isensiinayt of interconnection and internetworking,
said NAC proceed to step 117 which determ ne whether or not there is a need
for establishing VDM connectivity. If yes, the process then proceeds to

stepd18, ot hejgi RenblcHRHOGESAS BreseH eindotfnedtNpobeR Hgsetﬁ?b@p'\'@sﬁ GRY)

determ ne whether or not there is a need for establishing rid network 10
connect i $PRRECHP} aptablishmgat Jistrpings Pette dop Fittb@ade t (neeelyitl RoNNAREs wPs@ i t

proceeds phRally 6Pshbédd-mbdia Tn RiedikdtedShédia BEGIcE et ehdhd Munbeiri@! baptis not
there is a need for establi shlfng MPLS- enabl ed VPN c,onngctl vi t If yes, the
1

process PhEREHMTSeefE 2FValQtyoh presen): faPRMITENY Yranscavekfi2ay & §{e@p11%§?‘el n
step |1_23,pnsgaind Mdted %egbt-m&r@hmﬁwelr'mlr&iehﬁﬂhgo%sm ihf‘tﬂﬁ;ﬁ! 113 ahiaﬁegbﬁt&r as
est ahlLi shin nnect i vi t t he rnet. es, t rocess then

or ocadds Nk A0 Lonrsl oliftnapians 26 i ed inel o, Parve et ds 2o o
NAC (20) hasdshake'sigaalingpgetoateinstet €12t 0 recei ve connection and cal |
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connect Owellte% Ee%ogcg?% tﬁ\ereafter. Said NAC (20) records the result of its SNR test along with its
allocated "bits per bin” for each channel band within its Bandwidth Resocurce database.
Unlike prior art, present embodiment’s Bandwidth Resource database‘(27) contains fields
for carrier band identification, SNR reading, allocated “bits per bin” value, SNR rating, and a

.30 field to identified whether or not said carrier band had been in use.

Upon completion of step 115, said transceiver (12a) would dial-up to its
interconnected DSLAM device’s call establishment listening port and registered its call

establishment listening port with said DSLAM (13). Upon successful completion of step 115,

o)
L

said transceiver's NAC (20) is now ready to start accepting and processing its sub-nets .
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dat abase (28) in step 402. Said NAC (20) also request to obtain an IP
address from | SP gateway for 35its usage in step 403. Upon success of step
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NAC (20) proceed to step 124 which is to establish SMI connectivity from said transceiver
(12a) through said DSLAM (13) to its subscribed ISP gateway. Upon receipt for step 124
process, said NAC retrieve Internet network connection information from its User Network

25  Connection Profile database (26) in step 400 and proceed to step 401.

In step 401, said transceiver (12a) signal its interconnected DSLAM (13) call
establishment listening port for connection establishment to the requested ISP gateway for a
communication channel. Upon success of said procurement for connection to said DSLAM

50 (13), transceiver (44) wouid then aliocate the prescribe amount of either sequential range of
carrier bands or carrier bands having low QoS classification for connectivity to- said public
Internet service via DSLAM and said ISP gateway to procure ISP for Internet services, and
record said allocated channel band identification within its Network Connection database

(28) in step 402. Said NAC (20) also request to obtain an IP address from ISP gateway for

(O8]
N

its usage in step 403. Upon success of step 403, NAC is now able to implement step 404,



Fig. 13 flowhart depicts the nethod for the subscription and establishnent
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froma sub-net device for MPLSenabl ed VPN connectivity service, said NAC
(20) proceed to step 122 which is to eséablish 35connectivity fromsaid
transceiver (12a) through said DSLAM (13) to i'ts subscribed VPN WO
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25  allocated channel bands in its Network Connechon database (28).

Upon completion of step 304, NAC (20) proceed to step 305, which implements the
process to termination connection with said DSLAM (13) network control/signaling port for

the undertaking of this process.

Fig. 13 flowchart depicts the method for the subscription and establishment of IP-
based associative addressing-enabled VPN connectivity services. Either from step 121 of
transceiver (12a) activation process or upon a request from a sub-net device for MPLS-

enabled VPN connectivity service, said NAC (20) proceed to step 122 which is to establish

(OS]
(9]

connectivity from said transceiver (12a) through said DSLAM (13) to its subscribed VPN
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(12, 12a), operating in server-node, have a registered call establishnent

| i st eni ngwpant3/fisemm it to the DSLAM and vi se-verse. StepCZO0Y1002/ateE 205,
as illustrated in Fig 14 and Fig.15, are the process to inplenent such
capability. Request for connect would P i ginated from subscriber through
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transceiver IP packets. Said MPLS-enable VPN gateway, then encrypted and encapsulated

said IP packets within another IP packet having MPLS associative addressing and route,

through destination forwarding, through its label-swapping and circuit-switching based

network. Upon success of step 503, NAC is now able to implement step 504, which is the

25  ability to receive and send IP packets from its sub-net to its connected MPLS-enabled VPN

gateway.

fts is normal, that a call establishment may originated from a circuit-switching

network system, but the network system could either be end-to-end circuit-switching

506 topology or an combination of circuit-switching and packet-switching network topology, such
as 3G and 4G systems. If the interconnect comprises of a hybrid of packet and circuit
switching systems then end-to-end, connection-oriented and circuit-switch intemetworking
environment does not exists. The below procedural flowcharts describe the process for

determining and processing hybrid network and VDMI connectivity establishment.

U8
w
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addi tion, hereify dagshbgt e NHREK oL F BRSs BBt dish LRE e§tal§l¢sm%rnkoﬁ%%0'

Managenent Modul'e nmai ntal ns di screte 35Network Connection
Resour ce &RHVAS e SYRRTWGIORNEHINIE CBRSIPNPr GIMANS (Riskakalg e, congption-oriented  and

2013/ 9656339@1W8%1@ét@9@25@§tem topology. When the call establishment process is routed to
step 120, NAC (20) through DL-C (21) signaled its connected DSLAM call establishment
listening port to negotiate for connection to called party/endpoint, or, if caller party does not
have access authority, said NAC (20) deny and terminate said call establishment in process
606. Should said connect was approved, NAC (20) activated process 607 to establish

25 connection.

Upon success of said procurement of connection to said DSLAM, tranéceiver (12a)
would then allocate the prescribe amount of either sequential range of carrier bands or
carrier bands having moderate to high QoS classification to said called or caller party

30  connection via DSLAM and sa‘id hybrid network systems, and record the allocated channei
band identifications within its Network Connection database (28) in step 607. Said DSIAM
through said VCC gateway would obtained .and registered a Virtual Path Identifier/Virtual
Circuit ldentifier (VPINVCH) address from said VCC network central controller or MPLS-

enabled circuit-switching controller during process 608.



20 this does not neans there could not be an integration of those databases
in part or whole. There is no intention to limt the applications of the

i nvent i orwbaotiniise7exact di scl osure of industrial applicabirivmYysoizimewsssed
herein. Most particularly, it is contenplated that this invention can be
used with any conmuni cati on and netmor§ system for electronic 5information
connectivity and transm ssi on whet her ? is wred and/or wrel ess
medi um based network topologies. WO 2013/015673PCT/NN2012/000203 21 CLAINB

1. A syst epth6 eomblefod s s@ép baPiHanRbHENG-Bhind I8 hEH CRRNE CbRE afld RICERL ik
OE2) et £he

system and equi prent havi ng transcei ver neans r as stan alone or
as mul ti presedy thrqugh saidpCdy Erinng/MBESuirbiel- PIARPISEEYICHI vpmtt@”@%ﬁ%djr ality of
subnet transceivers (18). and is able to sCpports a plurality of Virtual
Circuit Connections (VCCO, said transceivers (12) interface with public
circuit-swtchigdd ﬂede%% &a wefhod)forghgisuagcristion end @étﬂbfﬁhﬁ@nne%@rsck

Mil ti pl exgend, Q%ﬂﬁé@tloﬁjeﬁéntéa(ﬂn%r cuf&ﬁlsmcﬁlﬁér Wehiedtivl) fdﬂa\)@l\'ﬂgoa\é@@ é}ﬁ)ﬁl(‘fgirok

mul tipl exi ng means and/ or associ ative addressing enab routing

nul ti pl eXERFeRedien t%%é%H' EtaEh e IRIPERSs IS 1o4kRS| to Bl 1t8chlf\§g(2@)\hb£%59hé?+ab| ed

swi tchesc @1 dighadd ﬁtglcegné@tédw Dbnmf e&t eEaBhideRInt (i5RhingelomMofK né%’é‘ﬁa%nfc(r‘ll)
and i s characteri zed stem provi de connecti vi to a

pl ur al i t yoprecting & pri¢ CS*W%@FB‘?}PH@N %?'@P@?“Y]é?%?‘k‘ RFNE ERESSS M@%{)ty f or
provi di ngaiBhrAed2bEdesy A emmgiatd SAJh)caaeésvawgr%nerand ar@ce@,g dogasshdiid daid

O S OV BT LSl e el et YLk gacymys, (39 Tor
respective digital network interfaces (42, 32) sald transcei ver (12)
support a pl urLﬁ:)lo s%cgefss Q)? \ell\ﬁ progrrgkgr?togf c%%r?gc%gh t@gé’.drf%&m transceiver (12a)
would then allocate the prescribe amount of either sequential range of carrier bands or
carrier bands having high QoS transmission classification for connectivity to said called or
15  caller party via DSLAM to an entirely end-to-end circuit-switching network system topology,
and record the allocated channel band identifications within its Network Connection
database (28) in step 207. Said DSLAM through said VCC gateway would obtained and
registered a VPI/VCI address from said VCC network central controller during process 208.
Upon completion of step 208, the user/end-point is now able to send and receive information

20  packets through said VCC channel until terminate.

INDUSTRIAL APPLICABILITY

The invention finds utility in packet and circuit-switching network infrastructure for
25  multimedia computing and communication connectivity to enable concurrent interaction
among a plurality of service providers gateways and disparate internetworking environments

and of for online applications and the likes.

Inasmuch as numerous derivative network system and infrastructure can be made

30  using the preferred embodiment, such derivative network system may not depart from the
spirit and scope of the industrial applicability. VWhereas the present embodiment had been
discussed herein as Subscriber Network Equipment (SNE), it finds equal usage as Provider
Equipments (PE), such as network switches and the likes. In addition, herein describe the

Network Access Controller’'s Network Controi Management Module maintains discrete

OS]
L

Network Connection, Bandwidth Resource and User Network Connection Profile database,



20 progranmabl e network data-1link control nmeans (21) for establishing
data-1ink connections; and a programmabl e network access control neans (20)
havi ng a wetzamwkserennecti on si gnal i ng dat abase nodul e (22x/Mmnt/eiomizng
l'ibrary of multiple network signaling and/ or network access control
procedures (24), and a network connectbgn nmanagenent nodule (23) to enable
said transceiver (12) to subscribe for and nanaged a plurality of
connectivity 25to connectionless SML environnment, and/or to end-to-end and
connect i anis @be<ndtadediMheisuldmstietan integration of thasaiddtabesewoinkpacioomelsdié. On

nanagene nodul e a us networ k connectjon. prof atab

(265 2 e b Aoy E6e355 2 ey FRCRET ST il ek 8

30dat abaSﬁdL(sﬁ‘&) apsl&iaﬂllltyr dissusziey el'rerén'iZ) Most ahrltleulialb/ elstlsahtbntsmpaatqsd ljlmail thisy of
transm ssion.. channe% ei ving _and transgl h9r9|§, Y gg I and
sai d tradQRPYLCA0155 H%?Vﬂ? FUE SOMTAPUGAHGY 2N MEan %ﬁ%) have ' "e4ns to
manage t hefoahdtoeabnoectioty MG raessssurswisatoerbiain dwiedtdnd/oe narbless redboohesad ent
connect|V|%§ Q? gﬁplurallty of conmuni cati on sessions of disparate WO
2013/ 015 W17 000203 22 i nt ernetwor ki ng systens, environnent, and
applications, and record said VCC identifier and bandwi dth within said _
networ k connecti on database (28); said transceiver (12) provides its subnet
transceivers (18) to concurrently subscribe 5 for connectivity anong a
plurality of Service Providers (SP) network gateways (43, 33) for SML
and/ or VDM based internetworking environnents via 1P-based routers,
associ ati ve addressing enabl ed network switching system and/or VCC network
systemfor a plurality for application services; 1l0at |east a VCC channel
connection is allocated for network signaling purposes; and sai d
networ k access control (20) having neans to establish entirely end-to-end
and connection-oriented communi cati on session channels for a plurality of
VDM enabl ed application services. 15



2. The systemclainmed in claim1, wherein said network access control (20)
create a listening port for establishing connections anong its sub-net

devi ces awd 2brapaserast its presence, and is further charactremyzerodoyo3 20sai d
network access control (20) is able to signal to and subscribe fromsaid °
data-1ink control neans (21) for the esyablishnent of both sw tched/dynamc
and non-swi tched/static transm ssion channels and record said types
channel s within said network connection database(28); 25said data-link
control @MMEs able to dynamically allocates comuni cati on channel s and
bandw dth all ocation for downstream and upstreaminformation traffics, to a
plurality of disparate SM systens and environnent and record said channels
and al | oaat ed Abapdevndédmphisingi &F saiLdatmyetdf\mkrceW tignal(@db)oknsyskeam dindt h

resource (27) databases, respectively; 3Qsaid d ink control. (21).is

bl et o GYRBIACCEMYAG! THERTEY CERNE Do Ciafh e & CalRreotndoi BRFPSITDL | on
for ds;/msird;]\amg i’mdmcupsg roeaiﬁbmmfto{ammrahty bf alifriet tinttdivera (cm?ﬁmﬁif ablettdr B:Jgg
separate channel s ali sessi.ons r enabl e
Sopi oot ORGP of il E B rPectns (IPRE REPREHIET R s RiF T Ear o
net wor t< qmbhtecimmoszvgtfarg it@/;dggmymedfm (39 doigitat 6L(b36,’r)bexiaﬁrm3£hsees,s I;Aultiplexer
respecti ransgei ver
(12) is @%ﬁ‘éo? X\@) rou 86§M% aﬁ"n?({%?éggﬁ‘b Yk “tlté)'exmgs@% R

addr essi ra;smlab'badidmsmglehalﬁw; teitisg 6Ad elultipledingmeanyCGTiches Whultiprstpstldabél30) |,
and 1D, > SAESHET v SOORRRLCR.I0e B Yrlkbly Sl FRAREK pREARNIEIAUER |
Internet5W$§§U61hﬁmd@5dﬁﬁn@sgeﬁgv 5enabl ed Virtual Private Network (VPN)
services, and/or VDM environnment, for network- based peer-to-peer and/or

client-server aepllcatlons said data-link control (21) of said
transcei ver (1S2)d pysteipinsovide eQnneativitt 46 @ pluradyi of ImsimstISendge PraederretifiBek

system ( 3QworRMhtelieys wlf&dpramhg %?Ja!é&i%é@& mérlﬁeggw@éfm(:és?)ana% heaugh

VCC network central ‘controll er neans based and associ ati ve

addr é9si ity APRIGREAD rﬁfwﬁﬁaﬁ’r%p%e(f%b W%yg'ﬁ%md( nefyvolt gaigwaysiis) et wesviding

gat evays \ifdadl, DeBicateBasdid 6tetTet | @DMVIN Geideablias HERNtesPhbctv® MHMRAIC AbtvBFk

channel s and sessions wherein:
interfaces (42, 32);

said transceiver (12) support a plurality of network protocol stacks, having a

20  programmable network data-link control means (21) for establishing data-link connections,
and a programmable network access control means (20) having a network connection
signaling database module (22), containing library of multiple network signaling and/or
network access control procedures (24), and a network connection management module

(23) to enable said transceiver (12) to subscribe for and managed a plurality of connectivity

25  to connectionless SMl environment, and/or to end-to-end and connection-oriented VDMI

environment;

said network connection management module (23) having a user network connection
profile database (26), a bandwidth resource database (27), and a network connection
36  database {28), ’ A

said fransceiver (12) is able to establish a plurality of transmission channels for
receiving and transmitting digital signal, and said transceiver (12) network access control

means (20) have means to manage the allocation of VCC sessions and bandwidth, enabling

(O8]
i

concurrent connectivity for a plurality of communication sessions of disparate



at | east a conmmunication channel allocated as |istening port fromsaid 15
transcei ver neans (12) to said network central controller (31) for the used
of net worwoptmabé7ag by said network access control neaRrs€T(VY2012/@0203
conmmuni cate with said network central controller means (31); and

said channel is used for call establislglrge in the setting up of static
and/ or 20dynam c and sw tch-based data nk connections and conmuni cati on
channel s for application end-points via their respective gateway. The

syst em cligiefREvdridng g@tén@,en@mqmeﬁﬁfw ASicAHRE a&utdefeb&r@%am/vcémlﬁer

access control means’ (20) having a user network connection profile dat abase
(26), corRPapWidiywitae &7id serrkieneglion q'?éﬁl%ﬁl@@erw ce profile information

for the establishnent of multiple and differing conmunicati on channel s of
static and dynam c connections, said network access control (20) having
processi ng | ogield EnsFRIkd 1 RPraviden it Subnet diapecomers SIBNiP sencyrraathi subserive

net wWorsk B agfideiity lamo% @élb@ﬂtyae? SEpReS rakmdérwséonem@ﬂkl e R8.(48,088) gbni ng
user and end-node identification information, called party i|nformation and

connect i onbaRYRI H’PI‘Y" rREGaT r"étﬁ%ﬁfwémf‘m ec”Ht—‘)OW'B%m? VY ‘W@E?%S’c@é’&eés cFREARBIVE r om
sai d sub- ARkedsiraRHEBEY ABGVOMK SYitchingBy28M3LA/2PVBEGENR QJ4 A0 20 urdtylfegi C

determ ne the tt\é pe of static and/or dynam c connection requirenent
appl i cabl 2PHIGIOGSEVIEGuest ed VCC access channel and set the requested
access requirenent paraneters for said VCC access channel and its

correspondi ng cess anne |dent|f|er d,reco sali d access paraneters
Wt i B oa d R VGRRE VGBS B oh R R S rRrut SaPR RO P Ba b as e
and havi ng neans to anal yze the static and/or dynam C connection

i nformation bas anot he mterne} §k| n

user/cal | er id&n KeFrFeRo P hSV'ﬂgérh 9"83???%@"&'5 'ﬁ"ﬂ/eﬁp oer'hcg?"%n

node 10
and user saEwsctam- qrnﬁ'mzldn'arnmmnnutmrondymmrc chdnretatforon plradityadvi DN anab/led
dynami c cgwg&on%@n&%gfl guration based on said requested user session
service intformation, and to provide the network, the user session

i nforhation, for the configuration of said user/cal | er connectivity session

for the r@ques%ﬁéisysrfgrﬁr% Mrkga@h eNYhEQNTED n@%rl(%%%sgc% @\ ‘é%&%&%@”

session information wthin sali net wor connectl1 on
resour ce Q%q)mgj@pabgrsggtabl_rggmg connections among its sub-net devices and broadcast its

presence, and is further characterized by:

20 said network access control (20) is able to signal to and subscribe from said data-link
control means (21) for the establishment of both switched/dynamic and non-switched/static
transmission channels and record said types channels.within said network connection
database(28);

25 said data-link control (21) is able to dynamically allocates communication channels
and bandwidth allocation for downstream and upstream information traffics, to a plurality of
disparate SM! systems and environment and record said channels and allocated bandwidth

within said network connection (28) and bandwidth resource (27) databases, respectively;

50 said data-link controi {21) is able to dynamically allocates connection channeis and
bandwidth allocation, for downstream and upstream informaiion traffic within a channel or
through separate channels, for a plurality of VCC-enabled sessions for VDMI enabled
applications and record said channels and allocated bandwidth within said network

connection (28) and bandwidth resource (27) databases, respectively;



The systemclained in claim3, and is further characterized by: sai d
transceiver (12) is able to dynamcally increase or decrease the bandw dth
al | ocat i omoanunse7Bor application data services, of sai #CVGDY®yxoeee3( 30),
wherein said 20 transceiver (12) network access control neans (20) is able
to communicate with said VCC network cegptral controller (38) to dynamcally
negoti ate and subscri be for the required bandw dth allocation for said

i nt ernetwor ki ng application and record said changes within said bandw dth
resource dat ahmsetra(nzae)iverZGQ) Tﬁ&osmthbmmdDBhAml aivimh4(13)\hmupied wakd

Dat a- Li nk Cont V|n e nalin r.oce
For the BSCaATS AEkEBreadifl St ba e oAt i L SRR 08 SRBRTEHI £ or
pl ural it gndfs imqudrﬂyeonmtemle plur}ihtyccnﬂ nemytsk emapplicatiorugatswep meacs i(43)] ess

gg? aPﬁ:ﬁEgcon rov1 co%nectl(@ls% %M‘l Sl ﬁBam% Ferﬁe%egss%&atl\?e g@érgssmg{ he

neans aving Ret wor procedur es
est abb i skenaied Mrttaqurwatat Netwoén()VFﬁN))l s&r\nsesjaar@lng{RMbenwmmeohs‘pr bgtwask-ng

sai d Iov%gséoﬁye%r_tg%l& q‘h}oggé%q‘?ge,r@g;x@hgmﬁmgandshake prot ocol procedures and

schenes, concurren eren rvice provider's gateways. WO
2013/ 015673PCT/ Nh(2012/ 000203 25 6. The systemclained in claimb5, whereby

sai d transcei vy $A2)n LR HoACRESS: GAMRE: TRANS 620 GHEAASA ) kskeni g

port and broa cas ared Ia ena evi ces
avai | abi IBSLAM EIRY VEC heimoresystama (3.t and \Welepgbled appligatinsm nedr ik getessy (33nt r ol

(20) 4 Bavgmgu%?af@c%t&s&a& raft SRlrbiefShalid %@ﬂer& ol fi sggeagap@réssaaénve

dedi cate I a enabl ed sub-nets, supporting di a ‘Adapt ati on Layer

net wor k Rdgteseipg spaohingenamsd B?tWé‘Fk wsgn@MQ)ayéﬁldr%Wmﬂefomsﬁt%ws @@héfw abl e

to subscrth@%sﬁ%t.oh%d%gta%mnns&%ﬂ&on%uﬁ&waﬁ%b%uoédoeéus@@né@ﬁereﬁﬁ wel | as,
for access authentication; 10 sai d network access control (20)

havi ng neans to created a call establishnent |istening port using a

Per ga{}(e:gt Vi L Tdﬂgb%gL%KAéﬂrﬁmgrﬁ%ﬂbngék{/ag\gbt céhbaafterkot ual nserrcgJ rtg £26) s%ia%gugh
sai - enapl e SW an n V\DI‘ S m 0O Ssal
net wdrk cent r d1RNEEHYF STGEY ( %@lt)o et ”"E‘?Wﬁ el T‘%/{m&ﬁﬁf (éi)r#?ﬁ Hecuseddt with

sai d VCC cent rrgkwork signaling by said network access control means (20) to communicate

with said network central controller means (31); and

said channel is used for call establishment in the setting up of static and/or
20 dynamic and switch-based data-link connections and communication channels

for application end-points via their respective gateway.
3. The system claimed in claim 2, and is further characterized by:

25 said network access control means (20) having a user network connection profile
database (26), containing records of user and network service profile information for the
establishment of multiple and differing communication channels of static and dynamic
connections, said network access control (20) having processing logic operable to extract,

receive and send said user and network management information as subscribed by

(OB
[«

application, containing user and end-node identification information, cailed party information
and connection bandwidth requirements for the required VCC access channel from said

sub-net transceivers (18);

based upon the user and network service profile record from said user network

(O]
(W]

connection profile database (26), said network access control (20) access parameter setting



15control ler (31); said call establishnment |istening port is
allocated for the used of network signaling capability; 20during call

est abl i shwern13/maai7d net wor k access control (20) all ocat edTivmeoapeoegsr i at e
signaling protocol to said data-link control (21) for the establishnment of
poi nt -t o-poi nt connections for upstreagm and downstream comuni cati on
channels fromsaid transceiver (12) to the requested network gateway, said
network access control (20) is able to allocate the appropriate handshake
pr ot ocol logic deadrmirnekthe dypier of | staic @ind©0 Hynzﬁi‘ild/cﬁhne&mdn p@juﬁém&htgaf}:qﬂhhznge #bsaid

t | s/ net i f t t dat a
Pont rof . Easero VEchatss ABiTeh nih i Folliestil P i b edanieh B ven,
hybri d nsdigiaC msenharmadémf ntélmvtesponmams ehargres ileotifiersiamd gedotdssaid
sub-nets, which utili Zes sai

SSOCi t|v ddr essi ng-.enabl ed V|
ybr i d nather Padirel “RG sTe vinreRerdirRiss fcard SEadduR Poare Ch
suppaf t edatbpaseaj ahdSM , associ ati ve addressi ng-enabl ed VPN, and VDM
30network gateways in order for said data-link control (21) to establish
t he required conmunication |inks anong those devices; WD
2013/ 01567 3PCiaWn20e2n000R@8zE theceiatia atd/¢rafhagivamnedttive isfppnaivalbabed on

connecti Wgt lfletM) v@ %:’qﬁ’réﬁ‘ngntotfo ééi@rn?r% ?hearagér%allgp%e}‘ftﬁ$ r gra:} Roc;eh?ocatron

subscri be X &F net n sai d
net wor k ac@és\scet:@ﬁmrtnlinfqm)lom sndbiser $&sswanrafgenzamplfm®ham3p aocatoB dstitic o

al | oggt € 4g480Y r'\é?ﬂchonPé’zg@W A l{rgﬁo B&éédvg}?s‘éf&a%’&%st%@ QLASLsidh RLOKLde

concurrent conhectivit | nt ernet session servi ces,
| P- based ind¢renaties Godae pwdadm e%typfkgtwﬂebm&sgmemfam@@n\fpwhgwgﬁmat(mf

10servi cegiy @ch¥Aler ctonﬁéamw séys'farﬁmrctﬂ@ r}@a&és@éa %ﬁé%é%rl&r?@)smﬁ%rn\’r\e?@%ném”g
dlsparate connection-oriented and connectionl ess network ystens and

15end- t oTRG9E SEhiFERRGHPN GTESEAR efoTAREP T WitBIT] FaidwPewRTky GoRmTHeR t (28h and
SessSi 0NS handwidth resource (27) databases.

15

4. The system claimed in claim 3, and is further characterized by:

said transceiver (12) is able to dynamically increase or decrease the bandwidth

allocation amount for application data services, of said VCC system (30), wherein said

20  transceiver (12) network access control means (20) is able to communicate with said VCC
network central controller (38) to dynamically negotiate and subscribe for the required
bandwidth allocation for said internetworking application and record said changes within

said bandwidth resource database (27).

25 5 The system claimed in claim 4, wherein said Data- Link Control (D-LC) means (21)
having network signaling procedures for the establishment of application end-point's data-
link connection for a plurality of lower-layer network protocol system which uses

connectionless and packet-routing scheme, and is further characterized by:

30 said data-link control means {21) having network signaling procedures. for the
establishment of application end-point’s data-link connections, by using said lower-layer
connectioniess network’s handshake protocol procedures and schemes, concurrently to

different service provider's gateways.



(32) for VDM -based application services. 7. A nethod for subscription and
establishment of Internet services, wherein the nethod includes: 20 network
access cowmOnrol3/(20p able to manage a plurality of VirtuaCTGoyauereio2os
Crcuit (VCC) and allocate a portion of bandw dth for each VCC channel in
order to provide concurrent connect|V|%g for: 25public Internet session
(34) services; Internet Protocol (IP)-based and associative addressing

swi t chi.ng- enabl ed VPN sessi on (35) services; 30a hybrid network system

connecti gn Se%é@?stéra%)alrﬁ&i Wi samhagabglsamara@ts@emmmcﬁew @&d:&@tc@ﬁtr@nd
connecti onl ess_net wor end-t o-en conng ction-orient

circuit- éﬁ)ﬁﬁ”éﬁ?%g”??é%%ﬁ%‘?'ﬂ?ﬁ 8;%§§‘P8r?§°3€§?§t ¢ ghargedimerablaghit ”Eh‘?‘?"dﬁ?s

serV|cesmﬁnyﬁhﬁe&aygﬁﬁagafﬁgv&%ﬁ@ﬁaﬁﬁeQ@OS 27 net wor kK access contro
(20), through call establishnment |istening port, -conmunicated with Virtual
Connection Grcuit (VCC) network central controller (31) for establishing
of upstream ardiddaymwsikr eaesS @BRET q’zop hatiagnaésnsf (oo Bickateaing cillvastaidBhefto an

i nterface _connected tp a t er pet Provi der (1 SP) .. net wor t eway
(42) " 1 oF TeERRB ot fos fRaE=teihimiTe srbies b reimieaang Tedd RBRiSoRiava” o
approval (mad) anmecpk gnetecdl 0(r80p@n neyt otet yughsa|a§ierneémnk padt6€8 Sstacknblel to( 20)
al | ocat es g(@& an annug%kgl g(&mﬁdth resour e r VCC onne tivity
channel s ¥8° f)'rSIgﬂ ge?te’ i/"heﬁ %%V‘SCWWFH at%ﬁ)gg s$2eVl E&CCs3
addr essi raptheshodtiohj er s
10 _
said network access control (20) having means to created a call establishment
listening port using a Permanent Virtual Circuit (PVC) or Switch Virtual Circuit (SVC),
through said VCC-enabled DSLAM switch and VCC network system (30) to said VCC

network central controller (31) for connectivity and communication with said VCC central
15  controller (31),

said call establishment listening port is allocated for the used of network signaling

capability;

20 during call establishment, said network access control {20) allocated the appropriate
signaling protocol to said data-link control (21) for the establishment of point-to-point
connections for upstream and downstream communication channels from said transceiver
(12) to the requested network gateway, said network access control (20) is able to allocate
the appropriate handshake protocol of network control protocols and/or end-point signaling

25  protocols/network programming interface primitives to said data-link control (21) for the
establishment SMI, associative addressing-enabled VPN, hybrid network system, and/or
VDMI communication sessions among its sub-nets, which utllizes said SMI, associative
addressing-enabled VPN, hybrid network system, and/or VDMI network protocol,
respectively, supported by said SMI, associative addressing-enabled VPN, and VDM

30 network gateways in order for said data-link control (21) to establish‘the required

communication links among those devices;

said network access control (20) uses the user and network service profile

information from said user network connection profile database (26), said network access



10 and the associated VCC addressing identifiers of public
circuit-switching networks and bandwi dth rate allocated for upstream and
downst r eawpeormasd7Bvi ty channel s, and utilized i nformat Pom/MYDmM2/e0@20801 K
connection (28) and bandw dth resource (27) databases for transm ssion
services of communication session usagep and 15said network access control
(20) ‘has the ability to dynam cally changes anmount of pre-defined bandw dth
al l ocated for said Internet- service by using data-link control (21) to

i ncrease. camdolc{m;)rmsm tae Iappmt/mdorammuad;tivmj ohitaplwiatityhof asis-oets andbtbr wntitusers
upstream a d tr .' h cords changes within
sai d net %e ?ng%rnggf% V&”ﬁﬁ‘??& %Q%@%%éé‘%gt gd claimed in claim7,
wherein the rret hod for the subscri ption and establishment of |P- based and
associ ati ve addr I r : Lyity
services is: %’gl?g%?n‘”‘?}gc?gg&t% C%g tr&éﬁéﬁglﬁ] l|Dl\8/|t mﬁ%%%ﬁ% %yoéﬁ\(gch%;ra é(g%r]r%‘g]ltc%%é
enabl éd suppriiet of HaodwidPNos eachi \(eS charaietinredande kraxtieesscwrent eainetddy for:

t hrough said call establishment |istening port, communicated with said VCC
network central controller (31) for the establishment of connectivity to
subscri bed | P-pybietenet sessiot (34) serwicegidr essi ng swi t chi ng- enabl ed net wor k
gateway (43) for the subscription of IP-based and associative addressing
swi t chi ng- enabl ed 30 VPN service; . upon recei pt of approval and
accept ance f orlPdwaee andvagspciativg addressing BwHelirassnahisst VBN sejoralIVcat es a
portijgn of thesppmuint of bandwidth to said VCC channel for connectivity to
said VPN services and record within its databases said device addressi ng
35identifiers and the associated VCC addressing identifier of the public

circuit swtchj 'ﬂ?brrd\%tagﬂgéﬁngﬁﬁflw 3%@@@?@3N@§5 RtONGT dispinstet he

bandwi dth rate all ocated for sai ?F&E)St ream and downstream connectivity
channel's, and SRYPHPEPEEIST AACEMALPITES 1OMPESVACHELHY k connecti on (28)

and bandwi dth resource (27) databases for transni ssion services of said

comuni cati on session usag ...and 5 S o . .
15 end-to-end, connection-oriented, and circuit-switching connection sessions

(32) for VDMI-based application services.

7. A method for subscription and establishment of Internet services, wherein the

method includes:

20
network access control (20) able to manage a plurality of Virtual Connection Circuit
(VCC) and allocate a portion of bandwidth for each VCC channel in order to providé
concurrent connectivity for:

25 public Internet session (34) services;
Internet Protocol (IP)-based and associative addressing switching-enabled
VPN session (35) services;

50 a hybrid network system connection session (33) services among disparate

connection-oriented and connectionless network systems;

end-to-end, connection-oriented, and circuit-switching connection sessions

(32) for VDMI-based application services;

G2
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sai d network access control (20) has the ability to dynam cally changes the
anount of pre-defined of bandwi dth allocated for said VPN service by using
sai d dat awbi2nid/asém8rol (21) to i ncrease and decrease thecaivmvmat/ed2@mount
of bandw dth, associated wi th said upstream and downstream conmuni cati on
channel s all ocated for said VPN servi cg_/and 10records said changes within
its network connection database (28). 9.The nethod clained in claim?7,
wherein the nethod for the subscription and establishment of hybrid network

system connec BétWoFWa&@&@ LRSI @EP @tgroggﬁ P&l @ét?ohgﬂﬂgﬁchts{eﬁﬁxgg{o'rte%rﬁﬁinuﬁi@&ed _

connecti onl ess network syst ens upon receil connectivity

request MitBnYiguali er@@mfeéi'rau'glﬁ%c%m§hmk @bﬁﬁ@ie@mtroiletry@ébm establighipe gt

request f £tré3alﬁ¢ -dn@- E5hstEDinC 84 i iR G GO YrahdeeivdRi (2N € WY dffeess
control t hr ouqh said call establishnment |isteni n&zg)ort comruni cat ed

with sai &OW@Eterﬁ’e'to\/\B Regt Sepviese Riquider i rsitwerk qatsyayr 612) foresubsemionstinent
of coRneglybid Ihterte® skResuUbscri bed 20 Network Service Provider's (NSP) -
havi ng associ ative addressi ng-enabl ed hybrid network gateway for the
subscription of |P-based and associative addressing switching and address

resol ution enapb®debBiRtr bdapGbYMI dndC QBRBEdNcY | thY cORFALIGES 'sakP ABMWIORC QcissOf
approval and acceptance for connectivity, said network access 25 control

(20) all c%’ai’%ls(zphé‘”ﬁ?aé%%ral BeoR rAstRHM off B%{Wmmtrﬁsm@e%é?rdvﬁﬂybwwe’e BY®or k
syst emt CQihlaﬁﬁélé % %a(d mgat@wmmgegbhﬁwdm m@rdtathafba§é§t1cﬂlﬁﬁdelt miyslr@na@dntfar@d
conne i onl.ess networ and rec inits . ne rk connecti on
058) 0 e Behoed oS sepmeana PSHTERS! slitle G kRs P ES and

i denti fi esaddaidth tde atzatai fat egbtr‘éﬁﬁ ankl gassstnﬁgm &ﬁmbllztlfvitﬁrch@fne;h’;lladd ititdedc
CII‘CUI'[-S t chi ng, net and the W rate all ocat

upst r eam' Hﬂ o8 o8 '\ﬁ%‘ﬁﬂﬁ?‘cfﬁﬂﬂ?ﬁ'ﬁ‘o@a? na %%ﬁﬂ%"f"gﬁ SrGUGE ﬁl%é%gasbé’ pgp for

i nf or mat i temsissionsainiten ef vonkucioativectdssinn dsdgebase (28) for transm ssion
services of said comuni cation session. 10. The nethod clained in claim?7,

wherein the method for the subscription and establ i shment of
end- tio- end, coarkottivork- aceentedroh D) diasdbe by tb alynagicatyn derigey iampuhbef

B L

increase and decrease allocated amount of bandwidth associated with upstream and

downstream communication channels and records changes within said network connection
database (28). '

20
8. The method claimed in claim 7, wherein the method for the subscription and
establishment of IP-based and associative addressing-enabled virtual private network (VPN)
connectivity services is:

25 upon receipt of connectivity request from shared-media enabled sub-nets for VPN

services, said network access control (20), through said call establishment listening port,

communicated with said VCC network central controller (31) for the establishment of -

connectivity to subscribed IP-based and associative addressing switching-enabled network

gateway (43) for the subscription of IP-based and associative addressing switching-enabled
30 VPN service;

upon receipt of approval and acceptance for connectivity, said network access
control (20} allocates a portion of the amount of bandwidth-to said VCC channei for
connectivity to said VPN services and record within its databases said device addressing

35 identifiers and the associated VCC addressing identifier of the public circuit switching



said network access control (20) is able to utilize Media Adaptation
Layer's (MAL's) associ ative addressing capability for routing,

mul ti pl exwogpiszmes7addr ess resol uti on services; said net workvMemere®2asont r ol
(20) allocated appropriate signaling protocols to Data- 5 Link Control
(D-LO neans (21) for the establishmenjgof VCC comunication channels from
transceiver (31) to VDM Application Service Provider's (ASP' s) VCC gat eway
and/ or endpoi nt devices, for establishnment of VDML conmuni cati on sessions

anong i t Setwdik- et the wﬂidwmwtrétblam@até@fdd SMALuRRIBRY Sndaeleg@hm &St
ASP' s MAL- enabl ed net wor k gat evvail whi ch al so i npl enented said MAL's

associ at FRAANSl3dPRS &tikgd TgHoy HE $AIY |”8T{Y"% CRATSHIAY (28 R ?ﬁ"}S‘l"Wh ng,

and addr gssuice 327)Uddtasbsed Fabirhndni®sion services of dBi@toh@fiditioRfsesHbN@shde/i ty
request from VDML enabl ed sub-nets for end-to-end and dedi cated nedi a

connecti ¥4y, said network access control (20) through said call
estabd i shnent i stenl ng port, comrunicated with said VCC network svm' tch

central controller hment to-e

Commoat i v Ty S0 PR e RN AL TR RN, By B BaeRe the aeunt

end- p0|k nbf dlféVde(ﬁlﬁed @ﬂbﬂwlumgallmﬁemﬁrvw&vpmimeé tt))@rufsﬁx@ysaﬁfj 8&s-likk gbstroll ayer
net wor t.ocol stac avi n scr.i be end-.t o-.en . .
connect i g‘ﬁ&?l'%ﬂ?%ﬁf ad d&g@fig%ﬁ { %B?W? ‘% it c%ﬁsP‘aﬁtege"%'gl §aid
services upﬁﬁ&m dnmeiomskeanmmwﬁmtmmlchérﬁ@)s alld;cmtmi 28 JaleYeNi fedcarapdnt of

bandw dt t Q- egg t| on ori.ent 6@ I di cat ed- nedi a
conmu |ca(?clog&r’1S Ssaéscsqagﬁesw h'ﬁ r’tnedé)f‘ rk devices; and upon

recei pt of approval and accept ance for sai d VDIV[L connecti vity, said 25

net wor k acces 20). rec t n i on..dat ahase
(28) sai % dev?ggoﬂ @?Jésési%%di @eﬁ% ﬁ Wér@eg%h ?‘ﬁeﬁgﬁ%ﬁog? @%%&9%%5@% ng
i dent i f i estabishgaeint opitbiridanetiark i stesvaonoentingy sessioos lkencagdiispaestd aontwiction r at e

al | ocat egng,%d %ﬁ# go%%ﬁéﬁ@é@r%@orgggﬂéﬁé%am comuni cation channels, and

utilized said ormati on from sai d network connection database (28) for
trandfi ssion services for and during said communi cation session; and 30

sai d net work AEEEFEARTY Ee.hne(ca@mr@e@esn h8mPRididdidn- h@dgygmernegaﬁot Yoshanggs the

anount of pre-defi ne bandw dth ‘all ocated for said service by "using
sai d dat STVER HALY @Huf%fﬁ’f ens-forrndededicatedamedie ﬂ@ag%mvwe sa'ﬂlr@efa@ré@cam nt

of bandwicghtiel @85 Mroagiedait ¢ SstdulisABRTURIGR ﬁcﬁh c&w«nﬁm.&@ WAk abedveer

said VDM rvice and record id changes within_ its net wor k connecti on
dat abase "EUEIK SHg FIUS CTSEISHEN oSG IH BUORDEIGS comSEuy 1 the subscrbed
20  Network Service Provider's (NSP) having associative addressing-enabled hybrid network
gateway for the subscription of IP-based and associative addressing switching and address

resolution enabled hybrid network connectivity services;

upon receipt of approval and acceptance for connectivity, said network access

25  control (20) allocates the prescribed amount of bandwidth for said hybrid network system

connectivity session among the disparate connection-oriented and connectionless network

systems and record within its network connection (28) and bandwidth resource (27)

databases, said device addressing identifiers and the associated VCC addressing identifier

of said public circuit-switching networks and the bandwidth rate allocated for said upstream

30 and downistream communication channeis, and utilized said information from said network
connection database (28) for transmission services of said communication session.

10. The method claimed in claim 7, wherein the method for the subscription and

establishment of end-to-end, connection-oriented and circuit-switching connectivity for

(8]
o

Virtual Dedicated-Media Internetworking (VDM!)-based application services is:



11. A system conprising of a plurality of interconnected digital network
systens, having at |east a Subscriber Network Equipnment (SNE) transceiver
(12a) furwoiorBw1séBher as standal one or as mnul tipl exer PCOMYE0MZ000203
connectivity for a plurality of its sub-net transceivers.5 (18), through
wired or wireless neans, said transceiyver (12a) is-connected to a nobile
networ k- and/ or Digital Subscriber Li ne?Access Mul ti pl exer (DSLAM (13)
using associ ative addressing neans for routlng and address resolutlon

and/ or Virtual ection Cr XL:N

Slbsequent |y CBMNBNE fos5sBHl Ve ey s FoeRARAE: LA a

shar ed- nessceiatied wddrkssngstapabiliig09r, roativg), owitigEingl amliaddreyd l'BSdi'lUﬁl’[g'l el vus] k
10system (30), respectively; said transceiver (12a) support a plurality

of carrier bands/spectrumfor digital signal transm ssions, said
transcei ver ( %2id)nebvaark ragcemarmstrouﬁehalamaiedazuppmaspr'atajsigealingobrotapbd)ly to Data-

t her eal ft ﬂnt’k Cpo(?\ltljo§ [5 P@) rR%%‘{sﬁ(&H)lfé e% a%hé!ﬂ'\lmerﬁlog%chgq%rj{’\bﬁé?t%%%a%m%e?s from

det er m ne ransm §si on capa carr
band andtnaew@r t($l‘é to é@Mlt/’alelcatlnﬁ Gramate Broviters mesaaamq/gmeway and/oi sm on

capabi | thmF 8éw€e%?¥br8%5£| P%W/q doh?rm?f’i‘@a‘i’i\%’b@& n%saqﬁk‘éﬁtsd%‘o%?ss Ghlch’)

said digital carrrer are able to su trahsmssmn
channel s utiizelaaid Wbl r@kW%hdJmi@CCﬂ WAnd sﬂ!lqbb“é%? &:Nbﬁttﬁna@@ﬁl netwerkgateyay, whiehd

transcei e | @d’ ISngl MHLE'A%E&%%M/ %’r de Qéh%ﬁen%rr%@ﬂr%tloﬂrfoﬁrﬁ?dm%g a

transm ssion a Information, sald 20transceiver (12a avi
progrlémmm'@'wgﬁ\@flﬂaﬂ%fﬁéﬁ'Ieis@!lét'%tﬁﬁpﬁ@ﬁt'%ans (21), and is characterized by:
said network data-link control means (21) is able to establish
connection-oriented and/or connectionl ess internetworking data-link
connect i ons; 2ipon receipt of gogngetivity FRAuEPLET™ (VPM jenghier ﬁgb@e}%rféb?rﬂm

net wor k Q!é@%%ﬁad(?%d’é)'coﬁﬁ@diﬁxt)( ZQandahétevoH@ &%b@é)léomoa (Db)urtﬁrloh ¥ &id cal
transmn ssi on _channel S, I’OU aid data-| contro

recei vi ngesé?r?as*tm%mé‘ﬁ%et“f‘ﬂ r?@“d?%j‘i“f“é’?'c%?fb?’i’éh SaHdV to W‘Fﬁﬁ‘?&béwttﬂbc%ﬂ"%l%%{t”o&ﬂ of
t he disgi t(aia) fontid estabigRtient & eidabledd C@T bfigsttivigooNAE tsubédriped ISFAnghoR@l ity

of conmuni cat i on chanhel,s ;30 ,and,. sessi ons t luralit spar at
it o mor R CAR Ea1E Sha 300 BERE o IrS P Rl tacl TS g er
| P- based m@féra@@aaemorwerom&dlrasdq myirgviht cibilighalilsedbenfer wad ko-gad, exoayesctiod4) to

nore than _on e ervj.ce Provider |.SPs and/ or to a plurality of
VDM - enabCT”eBFeRp |dc’?§ Clatgﬁ edr'%?%hévor roVi ¢ enrI sat'f) %éé’ss)'on se[rv'c (35), via digital
interfaces (15, 34); 35at least a digital carrier band aI | ocated for

net ""%" si gnal éa@nétb{/gﬁ(t éc@@és co“@o?%?ép&ggl%ggrmgg?r%/ugpgfzga%dwidth for end-

to-end connection-oriented and dedicated-media communication session among a plurality

of VCC network devices;

and upon receipt of approval and acceptance for said VDMI connectivity, said

25  network access controt (20) record within its network connection database (28) said device
addressing identifiers and the associated VCC addressing identifier of said public circuit-
switching networks and the bandwidth rate allocated for said upstream and downstream
communication channels, and utilized said information from said network connection

database (28) for transmission services for and during said communication session; and

said network access control (20) has the ability to dynamically- changes the amount
of pre-defined of bandwidth allocated for said VDMI service by using said data-link control
(21) to increase and decrease the allocated amount of bandwidth, associated with said

communication channels allocated for said VDMI service and records said changes within its

Lo
W

network connection database (28).



31 said network access control neans (20) have a network connection
si gnal i ng database nodul e (22) containing library of nultiple network

si gnal i ngwendi3anséret wor kK control and managenent procedural/pymiveoks (24),
and a network connection nmanagenent nodul e 5(23) having a user network
connection profile database (26), a baggmndth resource database (27), and a
net wor kK connecti on dat abase (28); sai d network access control neans
(20) utilizes said network connection signaling database nodule (22) and
net wor k connecti on managenent nodul e (23) to subscribe to 10 and nanage a
plurality of comuni cation channel and session of connectionless,

shar ed- mddi a PArayeienecanoprisinggef enmitmabity ras intercamuictrd dioitah aeMognsysterenthadingnd

Virtual Q?qéﬁ%@tae@uy&ﬁlfb 'Nawrreeé(g}mrkmg%\ﬁ@mn&ew OB NinctibAs Tdipes 3t em

claimed in claiml erein sal create a l'istening port for
15est abl istAmidalgne en ﬂ%mt@f%eamngmt@nﬁa@wmtor@ew@é@ chitel sHp-oaldERACEVERS

presegce, 61@n%rbl§‘ihf Wt er WrRAsAGhesZ &didt¥anseaiver (I léoﬁf%?eﬁstocg%éﬂlle

means (20) e to signal to and subscribe fromsaid data-I1nk

control rielypsk epd/pr Pigital $rebsedheitlines Antase Mytimexas (BR-AWhER) dyramseodatye

non- 20swid4ehedhg trakds fof a&%mgwooad&la@m@ém@ﬂd ah@/‘éPW@ﬂ'C@mhé‘&%ﬁ chamnel s
within said network connection database(28); sai d data-link control

means ( 21YCEs maiPiexing TasARgrBeaVhigh & PeRssBentfoN0RAIRS ©@sSPCIAtNE AdfiFRSKIe

comuni C%Wlt@mn?@ﬁém&l Sharé RV &R AT EMA 400 ShERAVCIOdiRURBNtdHInG hativbhCS,
to a 25 lurality of disparate SML networking systens and environnents,

and/ d a SdFtﬁF‘a(l?’P)( \}eSBFCt\YéQ‘enabl ed sessions for VDM enabl ed applications
environnment and record said channels and al |l ocated bandwi dth within said
net wor k conne tlonefé28)1??d ban Wld h res urce ﬁé@%j dat bas

respectivel % angte v%rp Wiy o s‘:af,r&ﬁﬁ a/ap% E’ﬁ digigs SRl 13)
which is tmmised)nEOSad asseeivat |(m)adslf@ssnmag15$vupbﬁhacmgatemalah@obmmtimw

enmul ati o at ‘% rksstemé ?
cubsoqueniPg RonHeln 08 R<h e el bgh g coiisr Warie o STRRR AT Bhanal o
_rreansls( 4 3rar38)sstom mnamhueofceammecehmvn bynd end eetdrdrihg hesulidntniptbraation of the
I nter net "‘@f le t%{;}!ﬁnfs&%ﬁ%’%ba&ﬁ%{/ AU ch Ceal il R in RE BUhGRSn(REurksS 'iBnkée
routers, ual rivate
(27), said digital camer bands are able to support a plurality of transmission channels of
half-duplex and/or full duplex communication sessions, said transceiver (12a) having
multiplexing/de-multiplexing means for the transmission of multimedia information, said
20  transceiver (12a) having a programmable network data-link control means (21), and is

characterized by:

said network data-link control means (21) is able to establish connection-oriented
and/or connectionless internetworking data-link connections,
25 ,
said transceiver (12a) having a programmable network access control means (20)
able to establish a plurality of transmission channels, through said data-link control means
(21), for recei\)ing and transmitting digital signal and to manage the allocation of the digital
carrier bands to enable concurrent connectivity for a plurality of communication channels
30 and sessions to a plurality of disparate internetworking systems and environment by
providing connectivity to {P-based and associative addressing switch-enabled network -
gateways (14) to more than one Internet Service Providers (ISPs), and/or to a plurality of
VDMI-enabled Application Service Previders (ASPs) gateway (35), via digital interfaces (15,
34),

(VD)
h

at least a digital carrier band allocated for network signaling function;



35Network (VPN) services (35) using associative addressing

swi tching-enabled IP switches; W) 2013/015673PCT/ My2012/ 000203 32 and/ or
to a pl urabi2018/a8679¥CC circui t-swi tching applicati on gat ecapsyi032)00Las

provi de for peer-topeer and/or client/server applications in a VDM

envi ronment ; sai d networksgccess control neans (20) through
said data-link control means (21) is 5able to conmuni cate and negoti ate
with said VCC network switch central controller and said MPLS-enabl ed
networ k gateway and system through said DSLAM (13), for the subscription
and establishnent of communi cation channel s and sessions wherein: at |east
a communi cat i GAIdc REMPES 25F$SSceRNE! 43NS 29 Rye pdrietyvarke g aSEigh&BNeNg r om

sai d tranfefaye Fncfdle%)(ﬁpco‘i@dirdng;%rﬂ@rdf nefiple Adtwe A digmilihg bRdBF n&dbk Makrol

circuit-swi tching and MPLS-enabl ed network systens for the used of network
si gnal i nGMEYNAEOEMREL RieFeUER PEERCAS 1 Gnd ork seynecyoR: Birnask et enefus

sai d YCC @apd nMihe Maisepriens@Rt Estinesint Eﬁdﬁleeﬁata@agb (26), a peAbEidH SEedireg
port channel is used for call establishment the setting up of 15static

f i
and/ or dylP4aRace &0 I 3 EWB%S@H”%‘PQ-WF%ES%%S}%H ons and conmuni cati on

channel s via their respective gateways. 13.The systemclained in claim 12,
and is further characterized by: 20said_petwork access control. neans, (20)
hve & User A PRACHEE SRR GTES (A0 UZES SPS G R PGP SR ot
user and dgibhmeeknsdlle (22)aar@ridtvdR donhectivatmamdeatent rddart @B) tes bimatib®fto
mul ti

I d differi i cat.i I f stati d.d '
Conneltt | R mELTSF GBI, ChETREE BSOS SO kPR PR ST AT ogi c
oper abl e mediexinteaedtyworkege eméroanent eartt/ors esnrentiometdemted< and ndiglent Medicated-

i nformatign,. subscrib 2 | L cation, containing user and end-node
identific F?'Sﬁ\lafarn 8’?%&?? g\ﬂ?mc(gpﬁreogtp%gk't y information and connection service

requi rements for the required access channel from said UPD transceivers
(18); Whe{f' N The system claimed in claim 11, wherein said NAC (20) create a listening port for
15 establishing connections among its sub-net devices and broadcast its presence, and is

further characterized by:

said network access control means (20) is able to signal to and subscribe from said
data-link control means (21) for the establishment of both switched/dynamic and non-
20  switched/static transmission channels and record said types channels within said network

connection database(28);

said data-link control means (21) is able to dynamically allocates half-duplex or full-

duplex communication channels, for downstream and upstream information traffics, to a

25  plurality of disparate SMI networking systems and environments, and/or a plurality of VCC-
enabled sessions for VDMI enabled applications environment and record said channels and
allocated bandwidth within said network connection (28) and bandwidth resource (27)

databases, respectively;

o
<O

said transceiver (12) is connected through a DSLAM (13) which is coupled to an
associative addressing switching-enabled network emulation gateway means (40a) and/or
to VCC network system (30), and is subsequently connected to a plurality of network or
. application gateway means (43, 33) to provide connectivity for either shared-media
internetworking environment for public Internet services (34) using IP routers, Virtual Private

Network (VPN) services (35) using associative addressing switching-enabled IP switches,

(3]
i



based upon the user and network service profile record fromsaid user 30
networ k connection profile database (26), said network access control neans
access pawvermtanseaaetting | ogic determ ne the type of st a&cirovievdz/en2aynan c
connection requirenments applicable for said requested connection and set
the requested access requirenent paramghers for the allocated transm ssion
carrier bands and record said connection identifiers, types access
parameters WO 2013/ 015673PCT/ MY2012/ 000203 33 and sai d transm ssion

carrier kasfér wﬂﬁauamwsxoa &#&hms@m%gw?m@éd@ncg@mwg iz t6lploridager fed8rs- and

havi ng neans to anatége the static or nami ¢ connection I nformation based
5 on t he RERE 8pHtale) Pﬁﬁr?@WGﬁF@ﬁﬁh?Vp 'GBYIEYSE t he user/caller identity,
end-node | ocation, end-device identity information, and user session

i nformation for dyn c allocation of s ic a djor dynam ¢ connec
configuration SBE‘S%&”%% 3ECHSY PRl ST <a<§>éf‘f°§a§§?'8rﬁa§8eh CETPHPE Y Q)ﬁ and
t ]9 pr _@\éi deid fb&:olﬁflhﬁuMHaloé atdiegds Qe WHBSIIVCT rmfe?wmtswm cen@al ctdngom rihd@aidat i on
of sai call e onnectivity session for equest -

Ot or not Bl RS ne AR S e e Re D DSE AN 4 P sehseBriam ¢ ni n
sai d net véiHdkeststetdnt ofcdrai8yniedtidn kaathagliry degsiots aRerfeh!) dat abases. 14,

The systemas clainmed in claim 13, and is further characterized by:

said network access control nmeans (20), through said data-link control
means (21), i sataddse atcntymadationlchynriehalemse asndstdm'og @agds telaeblinmber s of

carri bands al | ocat d for t sed of .inte ns and
recorlg)r sai d chfgnge?g'%vm ?W%F%‘V%aag) a'd h%%%ﬁgg rv}oconkra%r?%P %@\A dth
resource (27) datigbaisddg arﬂ;iB\APUS}engy&i eetwotkaiyredhsi for bk ased Qf4r)et\mr5r ein said

data-1ink Contéﬁriahgf%gssafdzéféé\{vmvéc@g o ise] lﬁnesa' 9'@6) R HRGEUL Gint © enabl e

t he establishne ron en poi nt' i'nk connection for a
plurality of I@MEVCC&meMﬁéimﬂwk*pﬁovdc@hﬂ@¥£ﬁ®d1whlch uses connectlonless

and packet - basggy fQul | 3a i Cll DB A IRIAR
K's

said data-link control &EE avi ng networ ng p ocedures to
enabl E5 t he est ¥Biiq s#noit Q)!f'alaﬁpIﬁnéatWﬁh@ﬁ@?dpoﬁaiﬁJllﬁk da@rmer:il% c¥nect i ons,

by using said {QWRLAILAVRCNGINERS IHeR &Rl yMékays. handshake protocol
procedures ‘and scheme, concurrently to different 'service provider's

gateways. 16. The systemclainmed in claim15, whereby in activation of said

transceives (12hes dy@wndcnamsémﬁlélamqgseﬁ\dqgmﬂh@ff cHERaA&iAd®): creates a
| i stening port and broadcast to shared-nedia enabl ed sub-net devices of its

avai lability, and is further characterized by:
20 said network access control means (20) have a user network connection profile

database (26) containing records of user and network service profile information for the
establishment of multiple and differing communication channels of static and dynamic
connections, said network access control means (20) having processing logic operable to
extract, receive and send user and network management information, as subscribed by
25  application, containing user and end-node identification information, called party information -
and connection service requirements for the required access channel from said UPD

transceivers (18); wherein

based upon the user and network service profile record from said user
30 network connection profile database (26), said network access control means
access parameter setting logic détermine the type of static and/or dynamic
connection requirements applicable for said requested connection and set the
requested access requirement parameters for the allocated transmission

carrier bands and record said connection identifiers, types access parameters
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havi ng neans to created a call establishnent |istening port for

dedi cat edwordi3issrabl ed sub-nets, supporting Medi a Adaptrarinoveoizgeeo3( MAL)
network protocol (80) or any higher-layer network protocol stacks having
the ability to subscribes for the estakkishment of connection-oriented VCC
and for access authentication; 5 said network access control neans
(20) creates a call establi shment i stening port, using a Permanent Virtual
Crcuit (PVC) a8 <8 thdrBmMsiohUahricFibaRdlidentifYEvithinaRiigdtws i cbnWE&tRRabl ed
DSLAM swi tch and VCC network switches to said VCC network switch central
control | er (3fptabase @8h@BEtivity and communication with said VCC center
controller (31), and 10 said network access control neans (20) allocated a
carrier band with high quality of the transm ssion capability for, said call
est abl i shnent "BY88 &fang t‘bé??lyztertﬁﬁﬂﬂt'gﬂ GNaTNG SRRIECHPT °<£'E”é‘8°'¥5?sefjhe used of
net wogk si gna:olnrtge Qﬂé]ﬁ@tWoH&r}g redUﬁérﬁQ‘stQ@Héteﬁﬁhébﬂ\é smelamer iGaitie), BRd- Yvor k .
access contro al | ocat ed iate nal i n otocol to sai
dat a-1i nk contY8f %Cé’i?” ‘{er‘ﬂé?eé‘g‘?”é‘g'{o'i“goﬁ'ﬁém” @f‘d n?estslﬂ’%p‘g{oﬁf‘att"é‘nnectl ons
Eor) upst ream gsd dGeaIS t 1183800 BMTEIALIE dridmsn @)’n\am’telcsmﬁéoﬂﬁm &‘@hdgtirﬁt&mSCEI ver

12) to the requested networ at ewa sai d nefwork access t (20) is
able to all ocg’gée‘i A8 sé'aﬁ?w*égt ehﬁ?%?t‘?aﬁ?@' ?ﬁ'B{OHEBtfonaniglt E troI ‘
pr ot ocol s and/r@tw@ndhp@sértsesk|gm&if¢rngatnpm doabe Icenfigatation lof pandg:sermalleg

i nterface prlmtlvsto sai d .dat a- fa

est abl’i shnent CSDW‘eC Ay ?r\‘/efora *Eﬁe’%%“esg erllné%rpet&m%f\? eﬁ“"bon‘?nde vvork

. system and/ oecNBMatmmmmalvdﬁtMWma&es siitbinssaghmatgorkt @nsa@mdﬂé) arwhi ch
utilizes said : si ng-enabl ed VPN, hybrid network
system and/ orb %&"%é(yﬁd?% ?%‘respectively, supported by said SML,
associ ati ve addressi ng enabl ed VPN, and VDML network gateways in order for

sai d dat g/ | knGoOTf of Gbind B5HARY0 L PRNEPOMSAg 270mmuni Cati on |1 nks

anong those devic sal d network access control neans uses the user
and nétwork servi ce profile information from said user netvvork connection

profile databagfy h&fbrd %ce@éﬂtrﬁ%%&2@f%§ h sald dat§¢lﬂl¥ EStroBRRsSs (239)is
govern the approval for connectivity of its urality of sub-nets and/o

30end- userl¥e e dV'P%“@@ib!s'B?r?E%a”%?%@fﬁ@ﬁe\/\ﬁ‘ﬁm%@%% ?%ﬂ%rebﬁndsaﬂacaﬁ% E?r\ﬂé? sa;

and useRRlicf MRIMARKKRGC 8BSIcEASHY GInd MRRBAY (s3R) dhengdd! vithm RBIIAGEtwd t 0
portion multiple anount carrier bands I Ioa\;at ed for each connection session

in order SINSFIRA @8 aushRandpish reéBWﬁEéP WeRPASYy . wo
2013/ 9315673PCT/ MY2012/ 000203

15. The system claimed in claim 14, wherein said data-link control means (21) having
network signaling procedures to enable the establishment of application end-point's data-
link connection for a plurality of lower-layer network protocol system which uses

connectionless and packet-based routing scheme, and is further characterized by:

25
said data-link control means (21) having network signaling procedures to enable the
establishment of ‘application end-point’s data-link connections, by using said lower-layer
connectionless network’s handshake protocol procedures énd scheme, concurrently to
different service provider's gateways.
30

16. The system claimed in claim 15, whereby in activation of said transceiver (12), said
network access control means (20) creates a listening port and broadcast to shared-media

enabled sub-rnet devices of its availability, and is further characterized by:



35 public and shared-nedia Internet session (34) services; | P- based
and associ ati ve addressing swi tching-enabled Virtual Private Network (VPN
sessi on (8BRosanvsé7ees; 5 hybrid network system connecti @e0THEBRIDO®2(333)
servi ces anong di sparate connection-oriented and connectionl ess network
systens; and end-t ggzend, connection-oriented, and
circuit-switching connection 10sessions for VDM -based application session
(32) services. 17. A nethod of subscription and establishnent of Internet

connectivity lseﬁshmo(kBgacesﬁrcwhm , (20 &Beng rhéensTRi bedtddna | dil esstablishebmor K
access contro e.to e or.ti anount
carr i or  DRRIR0 DIk e isR Tuskin, SoBRA LRt coePSing et avaBiatof Torde
concur r eqiMALphRet@otk protoyol f(B0): oruk higheahgestawet-predea statke handig me%jnmpto( 34)
services

. | nt.ernet Protocol (1P assocug&
ddr ess: PSR Ay g ST ARl Borke e oS RSP o iRt retens)
servi ges; hybrid network system connection sessions
(33) services anmon dis arat onnec% n- orlente g onn tlonles
network syst erse rgone%/vori access{cqn roew ans éf? Eﬁt%sna(%? ga?ta las m§H tenmg por%
circuit- ax_mrtgwpagnmnnwmaldhrwesﬁvwsr smmmmab@m (8pp). tomuglosageddt-on
(32) SErVdGBrRy DSLAM switch and VCC network switches to said VCC network switch central
controller (31) for connectivity and communication with said VCC center controller (31), and
10 said network access control means (20) allocated a carrier band with high quality of the
transmission capability for said call establishment listening port transmission channel

allocated for the used of network signaling capability;

during call establishment, said network access control (20) allocated the appropriate -

15 signaling protocol to said data-link control (21) for the establishment of point-to-point
connections for upstream and downstream communication channels from said transceiver

(12) to the requested network gateway, said network access control (20) is able to allocate

the appropriate handshake protocol of network control protocols and/or end-point signaling
protocols/network programming interface primitives to said data-link control (21) for the

20 establishment SMI, associative addressing-enabled VPN, hybrid network.system, and/or
VDMI communication sessions among its sub-nets, which utilizes said SMI, associative
addressing-enabled VPN, hybrid network system, and/or VDMI network protocol,
respectively, supported by said SMI, associative addressing-enabled VPN, and VDMI
network gateways in order for said data-link control (21) to establish the required

25 communication links among those devices;

said network access control means (20) uses the user and network service profile
information from said user network connection profile database (26) for said network access
control means (20) govern the approval for connectivity of its plurality of sub-nets and/or

50 end-users io the subscribed internetworking environment, and visa-versa; and

said network access control means (20) is able to manage and to portion multiple
amount carrier bands allocated for each connection session in order to provide concurrent

connectivity for:

(%)
w



networ k access control neans (20) through call establishnment |istening port
comuni cated with Virtual Connection Crcuit (VCC network switch central
cont rol | ewo(28B)016@B est abl i shment of connectivity to a YCTAevmbd/ew2d3i git al
Subscri ber Line Access Miltiplexer (DSLAM having neans to connect to a
Internet Service Provider (1SP) networkcgateway for the subscription of
public and shared-nedia Internet services; W 2013/015673PCT/ My2012/ 000203
36 said network access control nmeans (20) is able to allocate
appropri at e handshgkgicinatsfsismadia Pliahedsvbidh @4)akgiaet 's (SM's) control
protocol to data-link control neans (21) for establishnment SM )
communi cati on sessions anong its sub-nets which utilizes said SM network

protocol, support et byssparil sbciBRfeidleBtgen@ening@hasad dirdlal privdtek control
means 5(21) to establish communication |inks anong those devices;

upon recei pt ORI sesrn A2V SHTUFSe for connectivity, said network
accesg control neans (20) allocates prescribe anpbunt of either sequenti al
range of carrier b%nds or caFri er bands having | ow égal ity of transm ssion
classification for ¥B¥hdEMIKSYSteT FPBMEEoR oSqSTIOBF nlet) SEF(9SSe 20PR9 DSLAM and
sai d | SP gat ewayparaad Gorireeidrbondntdtl 4hd dohinB&iowesk neldnes/istepis; dad abase (28)
devi ce addressing identifiers and connection identifier along with
associated carrier band identifiers allocated for upstream and downstream
comuni cati on chanrebso-and, wonhéaied-orisfited medndo reirbuibswitobingordonaestinact i on

dat ablg)se (28) for. tr@n@gm%i on serl.vi ces for @22 grt\JanLng sai d communi cati on
sessi on usage;seaﬂanﬁgr ~Pas da?‘?f'ﬁ%tfo\/r\‘/osreﬁs'%% SRt T ol neans (20) has
ability to dynam cally changes the anount of carrier bands allocated for

| nternet servigce by ngt’ élﬁas%r?ﬁﬁ%nda%aés'tét!ﬁ‘éhrﬁé’rﬂzd’f%te%@%%nr(%%tyt%es'si%ﬁr ease and
decrease the al 'Gcated anou of cafrrier bands associated w'th said

upst r eam @Adsagem theezintteonethod swtudesi channel s record sai d changes within
sai d 20networ k connection (28) databases. 18. The nethod clainmed in claim
17, wherein the subscription and establishnment of |P- based and associ ative
addr eksi ng swinetMergaceesshtadroMineeng (20pEbledpenaracrcrid to PRioNcHriHRe tameuny
sessi 0N (3pjerSBENLRIbSteFor each  conpbdioNCldRIdh FECRET PPHEWe MBAARTNZ0)

t hrough said call establishment |istening port communicated with said VCC
net wor k s¥ATEEIVEeYral controller (33) for the establishment of
connectivity to a VCC- enabl ed DSLAM havi ng neans to connect to an I|nternet
Prot ocol (113)-based and associ ative addressi ng_sw tchi ng-enabl ed VPN

net wor k gat eway’ f orPYoHE 2ag shasedMesta Ipierst sesiiof CohPRWESSi ty ser vi ces:;

20
Internet Protocol (IP)-based and associative addressing switching-
enabled Virtual Private Network (VPN) session (35) services;
hybrid network system connection sessions (33) services among
25 disparate connection-oriented and connectionless network systems;

end-to-end, connection-oriented, and circuit-switching connection

sessions for VDMI-based application session (32) services,

network access control means (20) through call establishment listening port

Lo
<D

communicated with Virtual Connection Circuit (VCC) network switch central controller (33)
for establishment of connectivity to a VCC-enabled Digital Subscriber Line Access
Multiplexer (DSLAM) having means ta connect to a Internet Service Provider (ISP) network -

gateway for the subscription of public and shared-media Internet services;

(OS]
U1



said network access control neans (20) is able to allocate the appropriate
handshake protocols of said SMrs control protocol to said data-1link
control meene13@ig73f or t he establi shnent SM conmuni cat iPOm/MERS2/E0303aNDNY
its sub-nets which utilizes said SM WD 2013/ 015673PCT/ My2012/ 000203 37
networ k protocol, supported by said VPN network gateway, for said data-link
control neans (21) to establish communication |inks anong those devi ces;
upon recei pt of approval and acceptance for connectivity, said network

access 5 contrgly ARABK 4c283s BdHHRF Aldfs (15 iP %Bﬁe%' Q@cﬁ%ﬂl’rop%te%éd&ﬁake
sequential range of carrier bands or carrier bands having 'ow to noderate

qual ity dFoleeelpehPRaypdiedialsismatedeMby) qoptolgsaiveetp Wrtapinkcostpldneany (21)

service, gngsthfeAMEntEMNEdminhSicARhVREKoROBNBES ﬁtQ@uQﬁE@%ﬁ&w (RBks SgidkeVi ce
addressing identifiers and connectjion identifier al ong W th associ at ed

carrier HMHMOKPERPSi BiPgoned B said SMIgietwark gatpwey r ior srid ratakranirehmpans

comMuBi cabipi cehdnsiedcmmiidcakiBRlihkd ZRchFpbsk dévicesmat i on from sai d network
connecti on database (28) for transm ssion services for and during said

comuni cati on session usage; and sai d network access control means
(20) has the amohi feteibd of \Hpprovaiabhy acbaptgee {ohecorrBaivtty, 0dai® Hebh@k mw
al |l ocated for sai Internet service b said data-link contro

means (215°"{8 mﬁ%fﬁéagba'&ﬁefea@ase%%am ‘é‘téﬁ P P@G“%Uﬁf‘g%‘r’ @xpgri hgnd %ahds

associ at eghriért Barkiai EhviHgs lone gialid 6f dRWEBIsEieA MISRMAbdrC &dri hnedtianyab spubkeor d
sai d han

within s twor K. tion 8) dat abases.. 19 The thod
P D ki RS AR A e CRGH R shd e LLTARTE Sviatt B TBRY o i o
net wor k swémqaamaevaddyessmgsdm@er(s%\)j comagiodi idgraifiat aong with assocnated
connection-orl co nl ess networ tens ar e sai,d
o nork St A Pe R MRS BF B Ted? MR don YR S oRirRinication cpatiBls
fromits ahrdhtmaecdad#crmﬂtuaw oralpebdbris ubnmeetion cﬂajabasar(la&)dbr arisynissgorvsereisesmor hout

request f5ﬁd§ﬁ?gé§d§%ﬂW@ﬁwg§ghg E;%;Hggg%hecaonnectlwty, sai d network access

control neans oca appropriate control protocol'
handstake protocols and said associ ative addressi ng network protocol

signaling to sajg rgg,;,@,kucggsscgm;oplmég%@n@of %11% defty t& ﬁagr{'u@Qly‘ §Wg hE

comuni cati on sessi ons anong sub-nets Wt ald as ocl at
addr essi ngmendilsf earriey bands eﬁl@@s@t@@ for datesghyervice by using said data-hnk control means

(21) to increase and decrease the allocated amount of carrier bands associated with said
upstream and downstream communication channels record said changes within said

20  network connection (28) databases.

18. The method claimed in claim 17, wherein the subscription and establishment of 1P-
based and associative addressing switching-enabled Virtual Private Network (VPN)
connectivity session (35) service is:
25

said network access control means (20) through said call establishment listening port
communicated with said VCC network switch central controller (33) for the establishment of
connectivity to a VCC‘—enabled DSLAM having means to connect to an Internet Protocol
(IP)-based and assaociative addressing switching-enabled VPN network gateway for the

30 subscription of said connectivity services;

said network access control means (20) is able to allocate the appropriate
handshake protocols of said SMI's control protocol to said data-link control means (21) for

the establishment SMI communication sessions among its sub-nets which utilizes said SMi



30 said network access control nmeans (20), through said call
establ i shnment |istening port, comunicated with said VCC network sw tch
central owotzoldies73(33) for the establishnent of connectCTiMy20tiDod0bEs
subscri bed Network Service Provider's (NSP) having hybrid-based network
gateway for the subscription of |P-basgd associative addresing 35routing
and address resolution enabled connectivity services; WO

2013/ 015673PCT/ My2012/ 000203 38 upon recei pt of approval and

accept anGRnfdk pfoRHBE Ghpportel by $aidd/me haRkdik 86€R%5, 8P AbtalRRIBntdMeans
al l ocates the prescrl bed ampunt of either sequential range of carrier bands

or carri é?1)B%ﬁéfé‘b'ﬁﬁ\ﬁpﬂ‘@‘%%?‘h‘trﬁs@H‘OI'?BQ'PPS&LP%"IOE?? of transnission
classification for 5 hybrid network system connectivity session (33) anong
t he di sparate connection-oriented and connectionl ess network systens, and

sai d networ k APERIECKIRINGT PPk ROG( 2¢REPRaRER AT SANRECHYIVNERId HRMWORE GCRRSSI on

wi thig itgnpat M@érks @@m%&dtwtr@a@@m&% é&%bmtsaﬂ glittde \WegBerdidf F &Rl 6fcarrier
identifiers and e ass ated carrier band entlflers al l ocated for said
upst ream bangs d’b\ﬁﬁé‘tef é’éﬁ‘?ﬁ:bﬁﬂ%l lowg 9 &P%ﬁ%%ﬁn‘éi Y 2o RS FSUY C@a%'ﬁcat'on for

i nf or mat i RAnédtoNY BAsLd VEINVBEricd OsrnRestd Wﬂhldaisarliélﬁ@rk(cﬂﬁl)we&ﬂbh ddtaasEi(38) on
services fS}J and d%.,ll’l n sg{?d. omTunl catlcg ssj_on., 20. The meth?d cl ai ned
1083

in clai mSE¥ dGAG afdyes BYISS AP SR AR SBIIFS AKBALWIBY agegiated Cam? -end
connect i aamandentied alochtal foe ghiti-upsiréahiang dxmseedrh \Lotrynisgatibohdrdd)s drafr
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dedi cat edsamechsdoematdugidg saib-coehsinfeationt sewsentusage;yanger vi ces, Wit h request
for end-toend dedi cated nedia connectivity, said network access control
means (20) through said call 20 establishnment |istening port, comunicated
with said VCC s tefivodearcesd cadiot mekhe (20) drastthe abiityabl dysamizatly dfangasthe- end

VCC connegh ylitoy cBFP;eF BSnd%UQ%ETEt}ng& é.gcﬁ"lﬁtg Rt g&vr%%rtw 8&n§§€%'c§$‘?£ firsk 64D}

network gateway or to said ca ol nt devi ce ‘'supportin aid virtual
dedi cki edmﬁéfﬁﬁ @1pivdbireaserrndmncieage &%@llﬂcategmhptas of\eadiier tmd@?a?cqcmed_\a%r

(MAL) net wog kpRfl0eRd dBknQtRRT cHh@DREat Y 8fanRek WaEdd iRt &%bé%ﬁiﬁ%ﬁw ng

the ability to subscribe for end- 25to-end connection-orientéd and
ci rcui t - siFtwerk egnerdan ¢80 datehetfisa net wor k cormmuni cati on sessi on servi ces;

19. The method claimed in claim 17, wherein the subscription and establishment of
20  hybrid network system connectivity sessions (33) among disparate connection-oriented and

connectionless network systems are:

said network access control means (20), upon receipt of connectivity request from its
dedicated-media enabled sub-nets for connectivity services without request for end-to-end

25 dedicated media connectivity, said network access control means (20) is able to allocate the
4 appropriate control protocol’s handshake protocols and said associative addressing network
protocol signaling to said data-link control means (21) for the establishment of
communication sessions among its sub-nets with said associative addressing-enabled

hybrid network gateway;

said network access control means (20), through said call establishment listening
port, communicated with said VCC network switch central controller (33) for the
establishment of connectivity to the subscribed Network Service Provider's (NSP) having

hybrid-based network gateway for the subscription of IP-based associative addressing

(U8
(W)

routing and address resolution enabled connectivity services;



said network access control neans (20) is able to utilize said MAL's
associ ati ve addressing capability for destination forwarding, nultiplexing,
and addr ese 20830b6ar8i on 30ser vi ces; upon recei pt pafi/Mynpsabkosand
acceptance for connectivity, said network access control neans (20)

al |l ocates the prescribe anount of eith?% sequential range of carrier bands
or carrier bands having high quality of transm ssion classification for
connectivity from 35said transceiver (12) to said ASF's VCC interface
and/ or end-point device, for an end-to-end WO 2013/015673PCT/ My2012/ 000203
39 connection-oriented and circuit-swtching dedi cated-nmedi a conmuni cati on

sessi on anong YROPIGFEP £ 2pprovetcantk eGeRMangsvIoE eonagdiVite Y NSRYUK @SER%TL i on

resour cesomrbininBars [ 28) AWK tHeOPHRE&THe8 NarflRInR bR RN ér2&bque M rindie biMBarkier
access control neans Q) is able to allocate the %%Eernlate signalin
(i

2 C ] . g
pr ot ocol $IEREE ROIRTI5F BGP Yige praderate e dighopualisy gf Warsmietion clespifertior de s
ccﬁnt r gl ETy@ﬁﬁG@fworlﬁ @9s\t/%rir'\1/lg:@ﬂhéﬁgity E@sts_ﬁﬁi @35l abng it d;égata;e?bomﬁgﬁt&\-%r?eﬁv\%cj OL
t he establishnent. o conmuni cati on .sessi ons anong jts sub-nets iC
utilizes ¥ %anw[@ﬁwm‘f SYDRHF %ﬂ‘i’dsal'g NEWYOIK AREPSS C%ﬁ“?'éﬂ%&ﬂse@%é%‘i%? k
gat eway Vi€ h:oahfdﬁoh niﬁ{jo&ﬁ@ﬁﬁnediitﬁiai ds Madtw ﬁrkam\‘égt@dri \detaw@@llctw)s skidgdewbene
for destinati on forwarding,, nmultiplexing, .and. ess, resol.ution
Copabii | 13D HgdintRES e o Rk 2R BORIS AP SROUBE SiE apriegam
connect i vartdydovaatrdametommikniagion shati aod uteadSsald Dformati@t dom;td’nﬂ nfeimto‘ak : g
net work connection .datab 2 sai d device addressing,identifiers an
e oK CrAPEG o R BRT 1o Ehost e dlort SEMtEs JBr 4R FRE) G sEF Muinice i
downst r easassiomruni cati on channels and utilized said information from said
net wor k connecti on database (28) for transm ssion services for and during

said communi cation session (32); and 20said network access control neans
(20) has 2he abid inethot glagyedaim adaiinl 17, ehargethetsubsaipiomandéstabiishment dfaandis

al | ocat ed, .f i t rvice i I =] | ns
(21) o 1 5cr S SR LloR el S8 HeBR sl BBty Bhach (9 EP Uh poRE
assoclat egprlicetipnsgndcaspsst r eam and downst r eam conmuni cati on channel s record
said changes within said network connection (28) databases 25

said network access control means (20), upon receipt of connectivity request from its

virtual dedicated-media enabled sub-nets for connectivity services, with request for end-to-

end dedicated media connectivity, said network access control means (20) through said call

20  establishment listening port, communicated with said VCC switch central controller for the
| establishment of end-to-end VCC connectivity to the subscribed Application Service
Provider's (ASP) network gateway or to said called end-point device supporting said virtual
dedicated-media enabled network protocol, such as Media Adaptation Layer (MAL) network
protocol or other higher-layer network protocol stacks having the ability to subscribe for end-

25 to-end connection-oriented and circuit-switching dedicated-media network communication

session services;

said network access control means (20) is able to utilize said MAL’'s associative
addressing capability for destination forwarding, multiplexing, and address resolution

530  services;

upon receipt of approval and acceptance for connectivity, said network access
control means (20) allocates the prescribe amount of either sequential range of carrier

bands or carrier bands having high quality of transmission classification for connectivity from

['S]
w

said transceiver (12) to said ASP’s VCC interface and/or end-point device, for an end-to-end
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connection-oriented and circuit-switching dedicated-media communication session among a

plurality of VCC network devices and record said connection resources within said network
connection database (28);

said network access control means (20) is able to allocate the appropriate signaling
protocols/network programming primitives for said MAL network protocol’s control protocol,
for signaling, to said data-link control means (21) for the establishment of VDMI
communication sessions among its sub-nets which utilizes said MAL network protocol and to
said ASP’'s MAL-enabled network gateway which also implemented said MAL’s associative

addressing scheme for destination forwarding, multiplexing, and address resolution
capabilities; and

upon receipt of approval and acceptance for connectivity, said network access
control means (20) record within its network connection database (28) said device
addressing identifiers and the associated carrier band identifiers allocated for said upstream
and downstream communication channels and utilized said information from said network

connection database (28) for transmission services for and during said communication
session (32); and

said network access control means (20) has the ability to dynamically changes the
amount of carrier bands allocated for said Internet service by using said data-link control
means (21) to increase and decrease the allocated amount of carrier bands associated with
said upstream and downstream communication channels record said changes within said
network connection (28) databases.



