; e3eZ6TZ~s ADSL ACCESS MULTI PLEXER CONNECTED TO ETHERNET AND ADSL
NETWORK SYSTEM USI NG THE SAME BACKGROUND OF THE I NVENTION 1. Field of the

| nvent i ogwvGoém@opr esent invention relates to an asymmetri eCOingi0t/ed029

subscri ber line (ADSL) and, nor [ y, to an ADSL access

mul ti pl exer connected direct tommmmﬁmmﬂ”mm ernet which can reduce the
traffic burden, configure the |ocal,asga network (LAN) , and facilitate the
managenent of subscribers in the LAN. Furthernore, the invention involves
an ADSL network system consisting of the ADSL access mul tipl exer which can
decentral i ze the (ARSI AGRESS ML SHRIEXER-GONME CFIRD T8 RTHERNET
Description of the Related Art The rapid growh of the information

comuni cations on t he ANRARSLINETWORK &ISTEMAISNG TUE SAJNE speed,

| ow- cost techniques for transmtting data to and from hones, small

busi nesses, schools and the like. A primary nethod applied commonly to
transmtting and receiving digital data involves the use of tel ephone
nodens. A tel ephone nodemis used to transmt digital data generated by a
conputer to an intended destination over standard tel ephone lines. This
setup 20 enabl eSALNREWYED QR INVESHJON, the Internet and other on-1ine
servi ces over standard tel ephone jacks. Although this form of

conmmuni cati ons i1s convéaeidesfttheiltventionW O 02/ (173127 PCT/1i R0O1 /02021 is

pai nful ly sl ow because tel ephone Iines sinply consist of twisted pair wires

that sugport " phgjdy,@kdnt ﬁb@ﬁ@&??ﬁlé@&‘f& ‘éﬁ"asﬁyﬁgl@r'tc d'i-gr?él dudschifis line

conventional telephone nodem supplies data transm ssfon rates up to 56
kilobits p on Kbps) ,..whi ch can acconmmodat e  snoot hl | .0 ia
services SRS o torB ST AR AT SROES R SR P OPEF AL
i ke. Accordingly, a desired nmethod for providing the nultinmedi a services

perfectly iegistiogdsthatiiat s¥hieimcaprédude thebffic hutdemepnigwreupe lecat aseaner
prem ses. However, to establish the sane network to all the custoners

expect ed i sehl/dfc CARSUMEMDadNeatE thahlahagBRIIR WS sakaaEes in hecloxdi ngly, an
ADSL standard using the conventional twsted pair wires has been devel oped

to provide i tioBdl 4, 3G5Vd G iSRANTES ALl nARAHLRRA onsisting of the

10  ADSL access multiplexer which can decentralize the traffic in a high speed

communications network.

2. Description of the Related Art
The rapid growth of the information communications on the Internet has
15  created the need for high-speed, low-cost techniques for transmitting data to and
from homes, small businesses, schools and the like. A primary method applied
commonly to transmitting and receiving digital data involves the use of telephone
modems. A telephone modem is used to transmit digital data generated by a
computer to an intended destination over standard telephone lines. This setup
20 enables computers to gain access to the Internet and other on-line services over

standard telephone jacks. Although this form of communications is convenient, it

IR 1
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the ADSL standard, digital data can be transmtted and received through
twsted pair wwres for POTS. The digital data is transmtted and received
wi t h hi ghgp obandws dt h t han anal og frequency bandw dt h for piceliaahenes

servi ces. Consequently, the custonmer can receive nultinedia services at

hi gh speed through digital data ~5 transm ssion, as well as common

t el ephone services. The ADSL standard provi des downstream data rates up to
8 Megabits per second (Mps) fromthe central office to the custoner while
providing upstreamdata rates fromthe custoner prem ses to the central

of fice up tis peITUKbPOW [RGHISERIAPRONE dinee SHEPlYoohsist bé twistad prRIlwEes daah and
upstream data rates matches 20 the original intent of ADSL to provide high
bandw dt h nalgporeihiain Sd wi§sisorvasidee @POWS) hTiarie, therddrrénbamslweldbhone
requi renents upstreamfromthe custoner prem ses. 2 WO 02107Q027

PCT/ 11 RO1/ oy j ol el )3 A j ture
consi st ngl%]?) gé%c@rg%gﬁ% idg?]aafraﬁéﬁf\%srlc&{ %ﬂ%%g@@%ﬁ"v lgbﬁﬁlggfgb%ﬂfcgﬂ{épg '
configured based on asynchronous transfer node (ATM) network. The
convent i onaihisbSanAet agsamepsiaiasingothlymuitinagdisrseseises seGR BsFRYIIMSHRA nal
part 10, a DSL access nmultiplexes 5 (DSLAM 20 and a network access server
(NAS) 3G Tdenfb@sice, WBBh car ddrinbrd (MO )iandl thd dike aAcARBIndl\g randigsiledunithadenot e
(ATUR) 12 as an ADSL interface unit at the custoner prem se, and an ADSL
term nal unitcentikal e TLE n, j ; :
oI S R SR A S b S R e
pair wire 1 for POTS through a custoner splitter 11 d a central offjce
ol 1 er 2 1eHRuk R GHRD T et ep AT eSS e saremBr v fo el 11,
ATU-R 12, a custoner termnal 13 and a tel ephone 14. The custoner splitter
11 splits tihe austapdisrexpsictprhisstimemospimirgdaid entailsenoninouedxpansessi re 1 to
separate an ADSL signal and a tel ephone signal for POTS. The ADSL signal is

forwarded to ATWARckdinafd ahEDSE!seRRRE uSIngNAk cfo%eﬁﬁﬁ'ﬁalitﬁ/is?e@dlf)aifr‘?virféée
t el ephone 14. Then, thé ADSL signal is demddul ated into digital data by

ATU-R 12 and sen t he stioner termnal 13 The digital gdata of .the
cust onel® ¢ av fan 48<iBefa oSl m B RR seierreceta il ARPeRocbeq 1o
a DSL access nultiplexes (DSLAM 20, described hereinafter. DSLAM 20 in
Fig. 1 estabriAPal skudasdndigiiel &aiacende transmiter gt tecelyeshiraghdwigedor k
access server (NAS) 30, described hereinafter, executes collecting and
routing of paiahvires féraPOFS0IMES digitdlwiatk Bdsardmistebdserd leeebediieh RNGhaM 20

i ncludes a
bandwidth than analog frequency bandwidth for telephone services. Consequently,
the customer can receive multimedia services at high speed through digital data
15 transmission, as well as common telephone services.

The ADSL standard provides downstream data rates up to 8 Megabits per
second (Mbps) from the central office to the customer while providing upstream
data rates from the customer premises to the central office up to 640 Kbps. This
asymmetric relationship between downstream and upstream data rates matches

20 the original intent of ADSL to provide high bandwidth multimedia services

downstream with more limited bandwidth requirements upstream from the

customer premises.



central office splitter 21, an ADSL term nal unit-central office (ATU C)
22, provided 3 1V O U2/ UrGL127 PCT/ 1 ~RUL/ U2U29 as nmuch as the nunber of
subscri bens oagc@n ADSL interface at the custoner prem se,P@NERa1/@OLINOT K
interface 23 for comunicating with a core network 2, such as ATM net work.
The central office splitter 21 splits the tel ephone signals transmtted
fromthe twsted pair wwre 1 to separate an ADSL signal and a 5 tel ephone
signal for POTIS. The tel ephone signal for POTS is transmitted to public

t el ephone networks, such as the public sw tched tel ephone network (PSTN),
and the ADSL si ghig. Tiis afldeoiad@ecamshomeng sn ek weichkiezturarasngistingeie 22 and
the network interface 23. The NAS 30 perforns the necessary steps to

aut hent i cat gofatitiohBl tstabsk decaRtautNMNAZE e s aaffigtited Babd¢ onequest ed
system or service, usually by verifying the user ID and password, and to

process the_traffi c | HSSI QN i 30,

| ocat ed bet a%%@qr%@o%oﬁgﬁﬂég%bg (%%gﬁj ég\%rgg{ﬁ@r% %‘,Vegg%?’eéD?%g%ﬂ% 20 to
the Internet 3. Further, the NAS 30 is coupled to a plurality of DSLAMs 20
est abl i shedS¥iterorfdgpbRAMRESET @aﬁ“smeﬂ@ﬂim%@aﬁﬁ q;iagDSﬁ:SaCP.GSMde@@?(?'bed
above, the base ADSL architecture is configured in a manner that the DSLAM
20 estald i s{ie@LaM)20earicch ephomré aooepaBgnee iNAG) 30f The dasinABStaamehidattard wo
hundred subscri bers approxi mtely and has the ATU-C 22 as nmuch as the

nunber of ' LR ) t.ady Bt J i | oif
2 user want £ L APSEIC P ERR PR LR 2 B o B PR PRSPl Bt v

20 at correspondi.ng tel ephone offi Repeat edl. if a.tel fice
cannot af f oﬁ% ‘?%‘P’%Ief pfq{g'séx%'éﬁéf‘@%@[pﬂ“ﬁél %ZF@H&‘J Fie M’M@? A9 two
hundred 4 ~1' O 112/ 070027 PCT/|i R0O1/ 02029 subscribers, users within its

j uri sdi cti oADSInnéarfaceeatithe teigShore company Mentrelveffice i whick drahintereannectas
install the expensive DSLAMs 20 in every tel ephone offices, which disturbs

the spread gy otthestéBPhirsAre il 66 POTS MRSIEH 8 cus&rsidplttet 91 th@ £eamvest i onal
ADSL architecture, at |least one NAS 30 is necessarily installed and 5 one

NAS 30 15 coHRLAMIikSr 21 P Bldibhel te RTThANParf Do fRhdRed 5188 e &P RPN N

ATU-R 12, a customer terminal 13 and a telephone 14. The customer splitter 11

splits the telephone signals transmitted from the twisted pair wire 1 to separate an
ADSL signal and a telephone signal for POTS. The ADSL signal is forwarded to
ATU-R 12 and the telephone signal for POTS is sent to the telephone 14. Then,
15  the ADSL signal is demodulated into digital data by ATU-R 12 and sent to the
customer terminal 13. The digital data of the customer terminal 13 is then
modulated through ATU-R 12 and transmitted to a DSL access multiplexer
(DSLAM) 20, described hereinafter.
DSLAM 20 in Fig. 1 established between the customer terminal part 10 and
20  a network access server (NAS) 30, described hereinafter, executes collecting and
routing of traffic for scores or hundreds of subscribers. The DSLAM 20 includes a

central office splitter 21, an ADSL terminal unit-central office (ATU-C) 22, provided



area. That is, since the NAS 30 shoul d accombdat e hundreds to thousands of
subscri bers connected with the plural DSLAMs 20, the traffic burden to be
pr ocessedwioanziongneased geonetrically according to increasipgykettnesnunber
of subscribers, thus deteriorating data transm ssion rates and quality of
service. 1o Additionally, since the authentication and routing processes
for the respective subscribers are executed by the NAS 30, the various
services such as data comuni cati ons anong the subscribers based on the

| ocal network are not provided snoothly. Meanwhile, in consideration of
expect ed rajfi Mushrasaiediurnber ehaubisaikra, aeeniAleSLdiienags abilfteelBAMEEMand
(VOD), nmultimedia conference, ~ 5 |ocal Internet broadcasting and the |ike,
there is raheatsseadriddnietivondarkiace 23t Befindimgagmfwitirossrehetharnggs for
hundreds to thousands of subscribers through the NAS 30. Consequently, it

is desired p i t tﬁ*}?ﬂ i 0d, ANl ¥ d on
the | ocal ne \K‘oérﬁgxwg?%@ %’fﬁﬁlé&ﬁ:t(r)%\l;)er'] I%g@&%&ﬁg@ E%@@hhbggﬁ@ﬁg t he
NAS 30, if possible. 20 BRI EF SUMWARY OF THE | NVENTI ON Accordingly, the
present i nvEHISMBIHE Jrau e fgtadopainwiked| toaranaggtesan A $iopalgand 827

PCT/ 1 ~R01/ 112029 mul ti pl exer connected to Ethernet that substantially
obvi at e ornteleaphomersigred! fohleOfio Alhertsleghont aidnatiforale Od Bsis drahsdiiised aphislge s
of the related art. An object of the present invention is to provide an

ADSL_accessiofgiohB!f@br&oNes b dhd BubAdSh et ed U Sih R aNoHIeS TRE an
conventi onal S equi pnent when 5 configuring the ADSL network system by

connecting }the L.lines _direct tq existing E net revent .t he
Crafiic corlPARSasiah Sicuhifrne Ahtt ABal Sirouih ARE-§ 25 e
invention is to provide an ADSL network system which can decentralize the
traffic to nedwpriotéesack 88 the Internet using the sane ADSL access

mul tiplexer. To acconplish an object in accordance with a first aspect of

the present invenThemMASBRY Serfdniy BindedsaayAlShs & seSeniithibidphiaK lseydi ch
connects a plurality of ADSL |ines, through which an ADSL signal having a

mufti-1ayer i ' ' [ | i
ohysi cal®’ | 4y SifEoHEE tF pbeo3e AR asiR s R E e en Sl W EL B0
frame signal including an ~ 5 application |ayer and an Ethernet |ayer is
transmi t t edNedsepilP dnpipasswosthsing o rpegse tsairefficanserdiag te datehe ADSL
| i nes; an ADSL signall ATM cell signal

transmission. That is, the NAS 30, located between the core network 2 and a

router 40, couples the DSLAM 20 to the Internet 3. Further, the NAS 30 is coupled
to a plurality of DSLAMs 20 established at corresponding area, not depicted in Fig.
15 1.

As described above, the base ADSL architecture is configured in a manner
that the DSLAM 20 established at the telephone company ceniral office can
accommodate two hundred subscribers approximately and has the ATU-C 22 as
much as the number of subscribers, which needs high installation costs. Besides,

20 if a user wants to subscribe ADSL service, there must be established the DSLAM
20 at corresponding telephone office. Repeatedly, if a telephone office cannot

afford install the expensive DSLAM 20 designed for accommodating two hundred



converting part, coupled to the ADSL interface part, for executing signal
conversi ons between the ADSL signal and asynchronous transfer node (ATM

cel | signgb2amot hernet interface part executing connect ipei/tiloheo
Et hernet and 20 transm ssion of the Ethernet frame signal; a storing part

i ncluding a predeterm ned connection node support program supporting
poi nt-to-point (PPP) connection node, a predeterm ned protocol process
program for the ATMcell signal, a 6 V1' O 02/ 07@027 PCT/ KROL/ 0202)
subscriber information required when connecting comuni cations, and an

| nt er net prastbsedbersl wegovithiadsijgirdiction carwbsise ithe ADSIngewvieseMorgpver, it
processing part, positioned between the ADSL signall ATM cel | signal

conver ting ipaHibiensl td imetdit therax@lensvead SBARISIPRY ih)eViedy t618pRUAE BEicas, which
segnentati on process for converting the ATMcell signal into the Ethernet

the £t her nat ok BRLIFERE EFRDRDRL e L ATIARRE. PGB ENbar channel <

based on the protocol process programstored in the storing part, and for
assi gni ng i99MeNtioRal Aibsle ArEdiecirBnaldeAmens NG ¥ irrecensadasialicdrnghe
connection node support programand the fP pool. To acconplish another

obj ect bn awEONASMikisvadupldhe & iphablitgspErSL AN s Lhecdtadhiadon, cotrlesp®fingode
is a PPP over ATM (PPPoA), the storing part further includes an 1P table

for the T OULAOTRAE iftce HIINKEESE &AbIRladRBARASPIEh PR & SXPERTES A 6r

routing process fo subscri ber”™s sourcel destination ased on the IP

table. 15 To,acconplish anot her object I ccqr.danc jth the first aspect
of the pres%#??cflm%ﬁppaﬁf:{éldh\%' ﬁif’hlbla% [#@L@\Ap%@,g‘%ﬁagp@rggg t?bPPoE), an
ATMinterface part is further included, and the central processing part

processes quonestieddsimrepsed geometrictiwaenotdirg iTiMcozsing b el numbersefi t t ed
and received through the ATMinterface part and the ADSL signal transmtted

and recei vegbderihdrsomaR déisridﬁc@ﬁhgidawfrbagﬁ\is@ﬁﬂ ratOS88d @%nfm SEPRBECt i on

node support program and the protocol process program To acconplish

anot bty 000! 8l iBCSLARNe oot L RuAgFBLeSled BF e restisctie
subscribers are executed by the NAS 30, the various services such as data
communications among the subscribers based on the local network are not
provided smoothly. Meanwhile, in consideration of expected rapid spread of the
multimedia services such as video on demand (VOD), multimedia conference,

15 local Internet broadcasting and the like, there is raised serious drawbacks in

authorizing and imposing charges for hundreds to thousands of subscribers
through the NAS 30. Consequently, it is desired to provide a system for
authentication and imposition based on the local network instead of the
conventional ADSL architecture using the NAS 30, if possible.

20

BRIEF SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to an ADSL access



present invention, the storing part further includes a predeterm ned renote
aut hentication dial-in user service (RADIUS) client program for processes
of aut henvbeabiq@sy and i nposition, and the central processipaga&ln@onnect ed
to a RADIUS server through the Internet transmts the subscriber

i nformation including subscriber's ID) password, fP address, port nunber,
log-in tine, log-out tinme and packet anount, based on the RADI US client
program To acconplish another object in accordance with a second aspect of
the invention, there is provided an ADSL network system conprising in
sequence: aulligaxer eomnestenta Ethermetihat ebhatantediyrdwiates pboelarteoneetf the a

poi nt-to-point over ATM (PPPoA) node, for processing an ADSL signal of

which an appbpieals @it PMBRatichsharedisadvaTtal8s of i repiteg sl (1P) and a
physical |ayer is an ADSL | ayer; at |east an ADSL access mnulti pl exer,

connected to the cus rm nal rt an rated ifn,a_polnt-ta-point
over ATM node, @%gﬁtf‘hg’@%edﬁéﬁ“%@‘ﬁvé?f‘? §E@'@%?MH ﬁ‘gc?ﬁﬁs'ﬂ"uglpg " and
an Ethernet frame signal of which the application ~5 |ayer is based on the
| P | ayer af@nogeteghy&itbainet wheh ¢an ex@uee M aetvandpes NAS eqagmeahwWEeher net
swi tch, connected to the ADSL access multipl exer, for executing signal

swi t chi fg l@ehn@@mdg e ADBerelofl ansterdilgnednraetng the ADS NihesSdigddtlto
transmtted to and fromthe Internet through a router, of which the

nsii 1 | | of whi ch th
appl { cati OB, RNGIE (e Rasath RBP4 enpafk g BEMRRERN, | 2yer 19 @ core

network | ayer; st "a router, positioned we t he Et hernet
switch and the Internet, for routing a subscriber's source|destination |IP.

To acconplish afthioeer Jupedf thep HHSOEORI$ b Py idecib AP Hspetorkt the 8
VI' O 02/07C027 PCT/1i R 11/02029 invention, the plural ADSL access

mul ti pl exesygstene whiclptaddeceritadizEthe traftc tovbd plocesdrts oo tind irjematgisangsi ngl e
| ocal network. It is to be understood that both the foregoing general

descri pti oga88meheDEL!d Rt e igli@kdred description are exenpl ary and
[ d to 5 provide further explanation of the

expl anatory and are intende
invention as clainmed. BRI EF DESCRI.PTI ON OF THE,A DRAW NGS The. acconpanyi ng
dr avi ndR, whi oh | ZHEPRENI0EE IS HrI0 AR ENEG TR LT GSPSELd R Brehe
invention and are incorporated in and constitute a part of this
speci fi cat irention| ihere i eroyidedddmARS- agcasianiltiplener whichnebrinegts Aier wit h
the description serve to explain the principles of the invention: In the
draw ngs: plurality of ADSL lines, through which an ADSL signal having a multi-layer
structure including an application layer, a link layer and a physical layer is
transmitted, to an Ethernet, through which an Ethernet frame signal including an
15  application layer and an Ethernet layer is transmitted, comprising: an ADSL
interface part connected to the ADSL lines; an ADSL signal/ATM cell signal
converting part, coupled to the ADSL interface part, for executing signal
conversions between the ADSL signal and asynchronous transfer mode (ATM)
cell signal; an Ethernet interface part executing connection to the Ethernet and
20 transmission of the Ethernet frame signal; a storing part including a predetermined

connection mode support program supporting point-to-point (PPP) connection

mode, a predetermined protocol process program for the ATM cell signal, a



Fig. 1 is a block diagramof a basic ADSL architecture using a conventi onal
NAS; 15 Fig. 2 is a block diagramillustrating a basic concept of an ADSL

access MuhbigRhskes I n accordance with the present inventi grR@mn2eoi s a
bl ock di agram of an ADSL access multiplexes in Fig. 2 in accordance with an

enbodi mrent of the invention; Fig. 4 is a block diagramof an ADSL access
multiplexes in Fig. 2 in 20 accordance with anot her enbodi nent of the
invention; Fig. 5 is a block diagram showi ng an ADSL network system using
the ADSL access multiplexes in Fig. 3 in accordance with a first aspect of
t he presentsuBscriberihforidi2tion @Q@Tréchwban iconneGTY ¢WROMIORGRONE| gnd 8n deipinets a
protocol layer of a digital signal processed in the ADSL network systemin

Fig. 5 Fi rotgcbﬁ(gliﬁ%‘%&%sﬁﬂr?eﬂf@r@ SONBEr; Ah APBEN RS YREKsSM§ haR Usi ng the

5 ADSL access nul exer in Fig. 3 1n accordance wth a second aspect of
t he present invention: Fig. nat es rotocol |l ayer .of a digital signal
processed i%’sﬁ'ﬁ@eg\ﬁwﬁ%&?ﬁ E‘D&js%leﬂ?‘{@ i% ﬁl Sﬁ”f’éﬁ&}l‘n‘-‘?b"ﬂgdﬁﬁ%&@l&a di agram
showing a brief configuration of a cormmon RADI US systemfor illustrating

functions dithainehareifaee par, exeapang @ seameptation AOsesaiweRsvaiiingitheexes
in accordance with the present invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI 6N Refngcenerynal Irto tieERferiBdigams sit@iiin upstréte dieehels & #bodi nent s
of the present invention, exanples of which are illustrated in the

AosL accesdort Sasdiol b Py aRER i kLA R G Ao nE AT BRI °F 5
2. An ADSL access multiplexes 50 for accommodat i scal e, of twelve

: ng a small !
subscri ber $igifahin dRWARBIrea M@ Anaetssbareden I&@saroéq@ﬁ@roq%r@ ROEREITEM t he
custonmer termnal part 10 in Fig. 7 info an Ethernet frane signal and
f orwar ds t Hiee stonvigrpaat] ssidofoalassigningePoottbe dabsBésirdelsen thienekilsy the C&E3
mul ti pl exes converts an Ethernet frane 'signal input fromthe 10

mode based on the connection mode support program and the IP pool.

10 To accomplish another object in accordance with the first aspect of the
invention, the PPP mode is a PPP over ATM (PPPoA), the storing part further
includes an IP table for the routing process, and the central processing part
executes the routing process for a subscriber’s source/destination 1P based on
the IP table.

15 To accomplish another object in accordance with the first aspect of the
present invention, the PPP mode is a PPP over Ethernet (PPPoE), an ATM
interface part is further included, and the central processing part processes
communication protocols between the ATM cell signal transmitted and received
through the ATM interface part and the ADSL signal transmitted and received

20 through the ADSL interface part, based on the connection mode support program

and the protocol process program.

To accomplish another object in accordance with the first aspect of the



VI ~O 02/ U7602? PCT/hRO 1 /U2!129 outside into an ADSL signal and transmts
the converted signal to the custoner termnal part 10. A bl ock diagram
showi ng agngigphaieal architecture of the ADSL access mul ti pleaxatoiiono2y
accordance with an enbodi nent of the invention is shown in Fig. 3, 5 The
ADSL access nultiplexer 50 conprises an ADSL interface part 51, an ADSL
signal/ATM cell signal converting part 52, an Ethernet interface part 53, a
storing part 54 and a central processing part 55. The ADSL interface part
51 transmts an ADSL signal input froma plurality of twsted pair wires 1,
not depi ct fEsans inveatiapsihesstgiag pAtNHEBeN insiugaale edetarmingd fripetes2, and
forwards the ADSL signal encapsul ated by the ADSL signal |l ATM cell signal

conver ti ng apéidntledtio® didhn LivérsidicRqdRADIUSI lidnt progRani€bsgrockbads b, the
ADSL signal/ATM cell signal converting part 52 denpdul ates the ADSL si gnal

i nput from . r Lpar | ayer,
and nodul atatéjgj?%r@elagk%hgl’%gé%ﬁg’l é?(?zilahnés%'ﬁfag?@gg%}@ @%\%PQPE%@EEQSEIQ ng
part 55, described below, to be encapsul ated. The ADSL nodul ati on net hods
i s classif fetPiHR 8eeE Eiravgh Mg Intesisd ranrmts AR seasGrinsr i FOEMANP MGl Using |
DMI that divides a given channel into plural sub channels and transmts
dat a cosr espbsclibay’st|D, pasdworthiReaderéess, iportafuniiber, Bgbindmaaniegsodit sinbeand)

wi dely applied to. The ADSL signall ATM cell signal converting part 52

i ncludes a BEHé@élhBMnt?Ba%cﬁiBﬁtﬁé‘ﬁﬂgﬂg Ql'ﬂatntgi’r’é?raﬁ 2 coupled to the ADSL 20
ap I g

interface part 51 and urality of G dnt tal processors 521 connected
to the Gdnmt anal og front, ends 522 . respectively. The G dnt  anal front end
592 e & ooder| deddsamiceRRene DIt TheccoriRnt: 1l Sredlic SRR hng
digital-to 11 tt'0 02/117(~U27 PCT/URO 1/11202') anal og conversion for
the ADSL simneaitionTiherdssamovidiegi araADSloteivook sEstem coraprisingrin fsequeines: ADSL
nodul ati on and denodul ati on, The G dnt, one of the DMI nodul ati on net hods,

control s t gashBShustoraBalerfiesl WaRe YoRasstal 4 Maedrd it Apdintaasyoissdrir ATy es

and provides downstreamdata rates up to 8 Mips and upstreamdata rates up
p

0 a el URat T R HRE B by AP Bl PRl BBl oA P herei

and each G dnt digital processor 521 accomrpdates four subscribers, thus
processi ngPaRad ANIIN kiterAst Piasern! A1 oI phYsicallawer is ain ASLayer; at least

an ADSL access multiplexer, connected to the customer terminal part and
operated in a point-to-point over ATM mode, for executing signal conversions
between the ADSL signal and an Ethernet frame signal of which the application

15 layer is based on the IP layer and the physical layer is the Ethernet layer; at least
an Ethernet switch, connected to the ADSL access multiplexer, for executing
signal switching between the Ethernet frame signal and an external signal,
transmitted to and from the Internet through a router, of which the application layer
is based on the IP layer and the physical layer is a core network layer; and at

20 least a router, positioned between the Ethernet switch and the Internet, for routing
a subscriber’s source/destination IP.

To accomplish another object in accordance with the second aspect of the



subscribers. Besides, it is possible to increase the nunber of subscribers
to be 1o accommpdated by adding the G dnt digital processor 521 and the

G dnt anajp@2hti@ni end 522 to the ADSL signall ATM cel | si gl @AnYehti ng
part 52. The ADSL signall ATM cell signal converting part 52 Is coupled to a
central processing part 55 by an ATM bus BS. As well known, the ATM bus BS
is controlled by an ATM bus control ler, not depicted, and the detailed
description will be omtted. ~ 5 According to the above configuration, the
ADSL signal/ATM cel |l signal converting part 52 is configured to apply the
G dnt noduingenisen ribeddal ADEvaccessmultiplexerreansf caupde it heoidileat étanwitch,

nmet hods, can be applied to. The G lite nodul ati on nmet hod provides

downst r eamriiat@nfighiBfg Psih@elodalMaBgsodknd upstream data rates up to 512
Kbps, which is adapt e% to an econom c ADSL service. 20 The Et hernet

interface part 53 forwards the Ethernet frame .signal transmtted fromthe
central processﬁﬁ%topé?tunggrsttgoq E‘@@Pﬂéfr}% r%%%”@%&ﬂﬁm‘ SF'H%’”CE{%(#H& frame
signal input fromthe Ethernet to the central processing part 55, 12 CVvO
02/ U70027 dIwWHRF feleded 2gseriptéorexiectrenplatoaneé explenatasy end aretiefended &nd
transm ssion of the Ethernet franme signal. The Ethernet interface part 53
i ncl udes aprbdedfiras expldnatien pethesipoketiorbad cimeed. 101100 Base-T interface
532 intermedi ati ng between the 101100 base-T Ethernet socket 531 and the
Et hernet. s The storing part 54 includes a RAM 541, a BICS 542 and a
program storing part 543, which are coupled to a CPU ATM control | er 553 of
the central progessing part 55 described below The RAM 541 | oads various
tenporary data % Uy § 1N S 2 DBAYYING ng part 55 and driving
prograns. The BIOS 542 stores various initial data required when booting

t he system TheThe@grampshgingriyapardgs, sAhcamsinsiusiedfto ardvdde @ fapeeat i on
program an | P pool provided when connecting subscribers, an IP table for

routing, syﬁé&éim@%or HOR B RNan® HENindS 1t BRSS thid @onis%tutgaas%a%fitm@nd

the like, required en connecting subscribers, a connection node support
program for_point-tozpoint node (PPP), described bel ow .and r ot ocol
proces pr%%&%#ﬁﬁ%t@ﬂH'Hﬁtf@f%?fﬂgoﬁ'ﬁ%enﬁgr@f jNVER F‘nijﬁ?%etﬁﬁ'éwﬁhgh%t her net
frame signal (Reassenbly) and converting the Ethernet frame signal into the
ATM cel | siigpriiptioBesgiedtaexpal. themsinppremobideiisveiter al |y classified into
PPP over ATM (PPPoA} node and PPP over Ethernet (PPPoE) node. The PPPoOA

nmode is that thg fABRIkaNRIs:is raised over the ATM | ayer, whereby it is
possi ble to decentralize the traffic easily,

Fig. 1 is a block diagram of a basic ADSL architecture using a conventional

NAS;
15 Fig. 2 is a block diagram illustrating a basic concept of an ADSL access
multiplexer in accordance with the present invention;
Fig. 3 is a block diagram of an ADSL access multiplexer in Fig. 2 in
accordance with an embodiment of the invention;
Fig. 4 is a block diagram of an ADSL access multiplexer in Fig. 2 in
20  accordance with another embodiment of the invention;
Fig. & is a block diagram showing an ADSL network system using the

ADSL access multiplexer in Fig. 3 in accordance with a first aspect of the present



20 configure a local network, and interlocks with a virtual private network
(VPN) based on the |ocal network and with various intelligent prograns. The
PPPOE nodgoigsnbdh7 executing the PPP connection on the Ethechatreiib@o
connection node 13  ~1~0 112/071U27 PCT/IVR01/ 02029 support programis for
t he PPPoA node, especially. The ADSL access mnultiplexer 50 in accordance
with the present enbodi nent executes the authentication and routing
functions for the subscribers in the PPPoA node. The connecti ng node
support program executes rouking a 5 subscriber's source/destination 1P
based on t hevdndonabl e provided in the program storing part 543.

Furthernore, it is possible to configure the connection node support
program that fixgs 6B@piétébéﬁrcbteéér|§¥)ér%f%mgrté!lﬁ@wél%r@é@é\a&pihtthe Apgndows
the subscribers wth each private I'P, then, supports a network address
translation _(NAT)_ functi fQr connecting to an external network with
public IPs n&i{v\\;%r _W,%}é%ﬂ\t}@]ﬂbe,f)?i n case that the I P pool stored in the program
storing part 543 or_the subscribers' information such as ID, password and
the |ike are updid. gdisdubloct ciggiageshiwinganonRSEaretvgus aystem using thepdat i ng
processes are executed by nmeans of the equi pnment managenent system ( EMS),
as wel | sknows| Hegess multiptexdesh Fefl 3 iRalccarddnastwitrea®atohd a%?@bti(ﬁdhénto t he
program storing part 543, thus facilitating 15 the registration and update
of 1 nformtj] L .that a renote authentication dial-in user service

( RADI US) cltplre%tntﬂ)rﬁbc?é?éﬁi descri bed below, is provided in the program
storing part 543, the registration and %deat,e of information i s nmade by
means of a RADI D8-SefGRpLEs Repielpaql Ever o ALigitd sigmes prerassaeiig the AvRé
connection node support 20 programin the programstoring part 543 that
supports anetwolfeystate in§ig1d;tahed PPPOE node, as well as the PPPoA node.
Here, since the ADSL access multiplexer 50 of the invention can be coupl ed

to the NAS 30 i rpé%!;;gga bqloctkydig@@énﬁ si%témeg Qriéflé’érﬁiﬁ%t%? e’c@‘ﬁ%ﬁ RAIBOf an

ATM TO Et her net tch connecCti ng e "ATM net work an ernet, it is

possi ble to incorporate the ADSL access | t.i pl exes 50.0f the i tion in
Phe. exiiGt | mysAsIc JuRMRthdfubons detite Thatinhaneg mcs b eddaShode) « he
ADSL access nultipl exes 50 doesn't execute the routing operation, but
processes &ccess multiplexer in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred embodiments of the
15 present invention, examples of which are illustrated in the accompanying
drawings.
A block diagram illustrating a basic concept of an ADSL access multiplexer
in accordance with the invention is shown in Fig. 2. An ADSL access multiplexer
50 for accommodating a small scale of twelve subscribers, for example, converts
20 an ADSL signal transmitted from the customer terminal part 10 in Fig. 1 info an
Ethernet frame signal and forwards the converted signal to the outside. Besides,

the ADSL access multiplexer converts an Ethernet frame signal input from the

10



5 general bridge function. However, it executes protocol operations of AALS
and SAR | ayers, thus connecting the subscriber to the Internet, which wll
be descrihegydgrosket ai | bel ow. AAL5 denotes ATM adapt ati on p@ygkoasd29SAR
stands for segnentation and reassenbly layer. Still referring to Fig. 3,
the central processing part 55 includes an universal test operation PHY
interface for ATM (UTOPI A) interface 551, a peripheral conponent interface
(PCi) 552 and a CPU ATM control | er 553 connected between the interfaces 551
and 552. The UTOPI A interface 441 provides an interface for transmtting
and recei vi@fsidednte s AREIL $igaakary] AasMBethe eenaitedaTenaLte tBs cartpere
. CPU ATM control I er 553. The PCI 552 provides an interface 15 for

transm ttingrinhealpaM el | signal to and fromthe Ethernet interface part
53. The CPU ATM control |l er 553 controls the overall system and processes
ADSL communi cat i i f i : o) i on node
support program 5@?‘5‘3‘%%3%@&%ﬁ?‘:‘?ﬁﬁ?ﬁé‘ﬁ‘b‘%ﬁﬁgfgﬂﬁ R@r% %&%&‘%ng part
54. Besides, the CPU ATM control | er 553 converts the ATM cel| signal
transmittedd '%%@/ aggorpiRRCANEN & gaeAiIRNtcdithe SivgriPrndoabewWhimE Par t
52, the ATM bus BS and the UTOPI A interface 559 into the Ethernet frane
si gnal (EReablseAl3)) aecessonulipiaxer 6heobt hresesetn AD&kEntrtatal part ahsan ADSL by
way of the Ethernet interface 15 11' O U2/ U7(U27 PCT/1VRU / U2U 29 part 53

and the PC'sl.ibﬁéI?Aﬁ@Cc%ll%'i—t?nél ebﬁvérﬂﬁgf@‘{ 52ldn %H@Fﬁét iﬁt%‘%%%%a}f %ﬁgz) 2@2@5" on

t he protocol “process program Here er, the operations o

access nultiplexer 50 confiqgured.as s in Fi , ill be cribed. 5
Borers The i BA D of LT aeETEh pRN Y abB et dlelthte i SERRBES At he
plural twi sted pair wires 1 includes an ADSL signal and a tel ephone signal

for POTS. HeD&L sigieal AmsIt fuing@apluiadity aplwisted parevingsll, Belcdsscied td fleexer 50
through the ADSL interface part 51 and the separated tel ephone signal for

POTS is tr anpei tdigshallarNPeENsighapeaiyatting berBmenkdi fovardstthd AD Sit efnallhe
i nput ADSL signal is DMI-nodul ated and decapsul ated to the ATM cell signal

531"0) he Aar-LFERP AR ALY SiafgRaT il s Mo Sia B SRS!

the central processing part 55 refers the subscriber's ID and password
transni t t ed?3if Bifes He VEgO&EsR bERatlD the\ppl §icaal/T i ¢elysigast cawertintipart
executing the authentication process. 15 Furthernore, the central
processi ng fRAdenfhlutates fehDEE. dieal AMpliciedrh tee MIBL interface part 51 to
decapsulate only the ADSL layer, and modulates the ATM cell signal transmitted
from a central processing part 55, described below, to be encapsulated. The
15  ADSL modulation methods is classified into discrete multitone (DMT) and
carrierless AM/PM (CAP). DMT that divides a given channel into plural sub-
channels and transmits data corresponding to each characteristic of the sub-
channels is being widely applied to. The ADSL signal/ATM cell signal converting
part 52 includes a plurality of G.dmt analog front ends 522 coupled to the ADSL
20 interface part 51 and a plurality of G.dmt digital processors 521 connected to the

G.dmt analog front ends 522 respectively. The G.dmt analog front end 522 is a

coder/decoder (CODEC) executing analog-to-digital conversion and digital-to-

11



recei ved by way of the ATM bus BS and the UTOPIA interface 551 to be the

Et hernet frane signal and executes the collecting and routing processes for
t he traf fwo wfi7dobe respective subscribers. That is, the APdmekdi/gignal

i nput through the UTOPI A interface 551 is reassenbled to be the Ethernet
frame signal by the 20 CPU ATM control l er 553 of the storing part 54. In
the neantinme, data generated fromthe step of the protocol process of the
CPU ATM control l er 553 is stored in the RAM 541. Here, the segnentation
process converting the Ethernet frame 16 wo n2/u~~u2~ PCT/1i R01/ 02029

si gnal i nt @@l ednvarsion fer BieahDPb sighebut e Guiveh digitahsracesseicP2falssd f r om t he
Et hernet to the custoner prem ses. Besides, during the protocol process

such as reassgarhlfyr e ADSLANM cletibn ahgdamodulstitet. Ghe Geliniappt iof &id DIVT
processes related to an application |ayer are executed by the CPU ATM

control | er 558 1al0 ARRLAS Aok ARITNE NSS! dRROl BRcABnPbARARLIR loe 1P

the application processes’inc es | P assignnen I'ng an
in case that the ADSL access nu]t%gkﬁxer 50 is set to the PPP node, far
exanpl e. THENRETST A EetesANdsProyidesaiormgireast daleaabs v PAYbRS #ef ent public

IPs. In case that the ADSL access multiplexes 50 is set to the bridge node,
the f P adnmupsteeaat data raked waltond Mibps. dbsi ApEesigrafl/ATIVM asil signeheoriverioo|
stored in the programstoring part 543 is executed based on a dynam ¢ host

conf i gurat ir?‘éﬁt A %t&frmsgu@éa*% maer BdeR Rt GldranggRbigiLbesers oAb ed by the
CPU ATM control l er 553 of Fig. 3 1s transmtted t0 the Ethernet by way of

he PCl i f 2 and th f 53. Me ' h
br ocesses FOISAGH Je7 Al EHG Cahor et CiahEasRsRal 52! 8 FumlEBlY Ik t ne
external network into the ADSL signal and transmtting to the subscri ber

ternmi nal astbesdesisethusanoeassing the AeSprabdareal seedulstien/dpawdalsdivs foalwelvee
detail ed description will be omtted. According to the preferred enbodi nent

wi th refergneeciiserbi Besides! e fsSiblaes pesedrd thephexbsr S0siiteRBEisSotheel ve
subscribers, i.e., twelve ports basically, 20 however, it is possible to

2 g S8 T B BB BofLed AR Gy e
V200 (157 Trist end B35 1o the AOST SigrarRTM deil BoRai Eonvetting pde 83, The AL’
signal/ATM cell sighal converting part 52 is coupled to a centiral processing part
55 by an ATM bus BS. As well known, the ATM bus BS is controlled by an ATM
bus controller, not depicted, and the detailed description will be omitted.
15 According to the above configuration, the ADSL signal/ATM cell signal
converting part 52 is configured to apply the G.dmt modulation method, however,
G.lite, one of the DMT modulation methods, can be appiied to. The G.lite
modulation method provides downstream data rates up to 1.5 Mbps and upstream
data rates up to 512 Kbps, which is adapted to an economic ADSL service.
20 The Ethernet interface part 53 forwards the Ethernet frame signal

transmitted from the central processing part 55 to the Ethernet and transmits the

Ethernet frame signal input from the Ethernet to the central processing part 55,

12



PCT/ 1 VRl 11/ 02029 accommodat e | arge-scal e subscri bers, the sanme with the

exi sting DSLAM by coupling a plurality of ADSL access nultiplexers 50 to
t he Et herwetizewiokch. Besi des, the ADSL services includi ng Pe@IK®RIO20€ USI Ng
the ADSL access multiplexer 50 in Fig. 3 based on the |ocal network can be
provi ded by adding a 5 predeterm ned RADI US client program for executing
the processes of authentication for the subscribers and inposition for the
provi ded services, to the programstoring part 543. As well known, the
RADIUS is a clientl server protocol and software that enabl es_the custoner
term nal pdPHs syepuing gpnnectian o e kthaibet aind Kansmissiane! haoribemabiiaaie not
depicted, to authenticate dial-in users and authorize their access to the
request ed sighanTios Edmmetinterfonk pang 58ahelubiesdad@stdl pusesT BtHdrndtesdaet owed.
Now referring to Fig. 4 show ng a bl ock diagram of an ADSL access

mul ti pl exergB0ahdia Mot 0P B8 ACHAFARCEIMrEANASHIR bR tHeMo/Ph0 bASe-T

i nvention, 1dentical conponents wth reference to “FIg. are 1 ndicated by
identical reference ~5 nunerals, _and the detail ed description will be

oni tted. Arf%&fﬂet SRR %’ﬁl\ﬂ‘ﬁ@ﬁﬁb"énﬁ%rt 56 is provided, attached to the
ATM bus BS, for coupling to an external ATM network. The ATMinterface part
56 suppérts the TKEMESBTringtoert =k sclides akdipbd], ABI0SHhH4)byd a progsampossi bl e
to connect to the NAS 30 in Fig. 1 through the ATM network coupled to the

ATM i nt er f aggriRaphrt 343, ¢PicH @AM SH TP TRAE NPk 383 faheiRalddes a
predet er mi ned protocol process programfor processing protocols between the

ATM cel | signa as hr At IMd nterf art 56 and the ADSL
signal tra HF%?SZQP ég’q\?gy d%%&ﬁb}ee&ﬁ%lwﬂ\'r/}% F%@f%?%?éﬁ’y 2peY? Eﬁﬁﬁ&?@éx %ﬁ? ADSL
signal / ATM cel | signal converting part 52, and a connection node support

pr ogr am f orgef\eppeeiyifeosatipPPEEessngdart 5nand dayia programst hee HIQgr
storing part 543 in Fig. 3. According to the configuration described above,

it is possidibestvarions afitigirddte reheirdDohenteessg e bistbax eRheéfrogfarh Boring
invention in the existing ADSL 5 service network using the NAS 30. A bl ock

di agr am,of ' i es in Fig.
3 1 aclor danb AR e N o St S 2 PRSP & S
i dentical conponents with reference to Fig, 1 are indicated by identical
ref erence MAMBPAIRY SUPRFMORES, Rt gjl } g’%%&ﬁ”}ﬁ» isg[qsg\ﬁltpqrsb@qumqtlp@d_suqm@s ADSL
network system conprises a custoner termnal part 10, an

subscriber’'s ID, password, and the like, required when connecting subscribers, a

connection mode support program for point-to-point mode (PPP), described below,
and a protocol process program for converting the ATM cell signal into the

15 Ethernet frame signal (Reassembly) and converting the Ethernet frame signal into
the ATM cell signal (Segmentation).

The PPP mode is generally classified into PPP over ATM (PPPoA) mode
and PPP over Ethernet (PPPoE) mode. The PPPoA mode is that the PPP layer is
raised over the ATM layer, whereby it is possible to decentralize the traffic easily,

20  configure a local network, and interlocks with a virtual private network (VPN)
based on the local network and with various intelligent programs. The PPPoE

mode is for executing the PPP connection on the Ethernet. The connection mode

13



ADSL access nultiplexes 50, an Ethernet switch 60 and a routes 40, wherein
the ADSL access nultiplexes 50 is operated in the PPPoA node. Though the

respecti wgoedements in Fig. 5 are depicted by ones, at | east/kaagoa4st ONEr
termnal part 10 is connected to the ADSL access multiplexes 50, and at 15

| east one ADSL access nultiplexes 50 is coupled to the Ethernet switch 60
in practice, thus configuring the ADSL network systemin accordance wth
the invention. The one ADSL access mnultipi exer 50 acconmodating a snall
scal e of twelve subscriber, for exanple, converts the ADSL signal

transnit t edupp@Hpragiagustiontse RRFan maedeapec@llynt o t he Et hernet frame
signal and transmts it to the 20 Ethernet switch 60. Besides, a plurality

of ADSL access MHktADEE¥EESsDRuRpRdrHoed dceotdihdBiiig! et pdkheh 60 so as
to configure a single network, and a plurality of custonmer termnal parts

pcri R 11 FOsboEh PR SebR AR RMCRRRSRRY TR Tuchons It R G4

di sconnecting the comunications. The Ethernet switch 60 coupling

Et her net t & hedtRBPAENAES nEte GPIacEBg dNeen EVRIPOTEPFRITARY SXSGUehrateg i ng
the function of switching. That is, the object of the ADSL network system
in Fig.55 bshsarieolswourdetdéstimatibh éRbaskdtdrether 18 thble werideal inziad ippogrand t he
care network configuration commonly raised with reference to the

convent | onglo A A0sRY. GRS  ASNABII% Lainfidte the 8BHnAERANERL 21 ng

t he aut hen on and IC processes tot ore networ rring to

Fig. 6, a protocol layer of a digital sign rocessed in the ADSL network
Syt em i n BIGPOE Pigurpiibeblinds hschytRerBe il aRCOTBIER.eaml B RTINS i ||
be described in brief for explaining the preferred enbodi ment of the

i nvent i on: thePsshsanitsrS with ebeh pnvaten® thamptsoppbridy netivork addrass srasskatiohr om
one conputer to another on the Internet; PPP is a protocol for

communi cat { (AT PRINGBSA férMRNPRETY & 8n ektdtamhat@iohilvith HUBNiE 308 giveALS denoti ng
an ATM adaptation layer is a connection-oriented protocol having variable

15 trapsm ssion . rates for Vi dj vari au ervices using a.l r grade of
ATM ool s URE AR R 61 PSR RT 3 o alBudd Ry ATy P
executes the segnentation process for dividing data of |P |ayer, an upper

| ayer, i ntsulgoibsss’|infonmatiamsienasillel gasswadnndiperlikearpaipsiaiedhgee toin a
predeterm ned size, and the reassenbly process for reassenbling the ATM

cel I i nforomangsof hetwibrk eobfigurbgon RhaQiddayiey platasset aupeseclitedesy maads ADSL
defines a physical layer for transmtting data. The custonmer term nal part

10 i's conngehedad Qptidft ARRLgBRERE System (EMS), as well known. Here, it is desired

that a flash memory is applied into the program storing part 543, thus facilitating
15  the registration and update of information. In case that a remote authentication
dial-in user service (RADIUS) client program, described below, is provided in the
program storing part 543, the registration and update of information is made by
means of a RADIUS server.
Meanwhile, it is possible to configure the connection mode support
20  program in the program storing part 543 that supports a bridge mode using the
PPPoE mode, as well as the PPPoA mode. Here, since the ADSL access

multiplexer 50 of the invention can be coupled to the NAS 30 in Fig. 1 by means
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mul ti pl exes 50 in PPPoA node, whereby the transmtted ADSL signal has a
multi 20 WO 02/ 1171>027 PCTIIVR() 1/02029 | ayer structure of IP, PPP,
PPPoA) AALSnHR7 ATM and ADSL downwardly. Here, the datapfrmiohexes i s
based on the ATM | ayer and the physical |ayer is the ADSL | ayer. Wen the
ADSL signal having such the nufti-layer structure in Fig. 6 is transmtted
through the twisted pair wwire 1 to the ADSL access nmultiplexer 50 in 5 Fig.
5, all layers other than the IP |ayer are converted into the Ethernet |ayer
and transmtted to the Ethernet switch 60 as the Ethernet frane signal.
Here, the cPanATiM dénhEihsirnet s\sitzh eannasdnatise AddeE ssbvorislandpheidhes@t, hisFi g.
3 processes protocols related to |ower layers as 4vell as the IP layer, the

appl i cati opokgies to inbstpexstetheADSI hetksssappltinkaldr H0 ¢Frthe asaEpdonsuighe as i P
assignnment for the respective subscribers, routing, NAT and the like, as

e P 0Ce S M Eoh MR e yEAERERAS M Rl SRR S,

50 into the physical |ay excepting the i P layer, and transmits to
t he | nt er n@ECEIS OYGIRIPHeS 5@0&@%3“ tmepht@h@ fOQt'nSR/@PérattOrﬁ‘ethpEﬂC@Weﬁ ayer
(PHY) applies one of the core networks, such as STM1, ~5 DS3, El, T1 and
the |ike. genewadibriggecﬁumdft@nABBiwewet,\Am*ewyeet pivtocolfopgrathond ¢f A/SL$)QEdi ble to
provi de high speed I nternet services, excluding the NAS 30 in Fig. 1.

Besi des, ik RORRY, %@thé)ﬁﬁkl%ctﬁr@ftHéfsubQ@r‘ib%etB'tﬁé fterdet, GRAIALGH bbUdddfibed

Ethernet swltc I's possible to provide various nu tlrred i a

servi ces t broadcastin erV|c and t he
li ke based"b‘ﬁglaﬁi)ejﬂﬂ eA'gleg\%PR S @dﬁ‘B?q@é‘a@X?'g%%‘yg@thﬁng% wi t hout
any traffic burdens. A block diagramof an ADSL network system usi ng the

ADSL accessegmentasioaxard raasbegibl\Blayar.accor dance with anot her enbodi nent of
the invention is 21 V'O 02/07111?7 PCTIIVR01/ 02029 shown in Fig, 7,

i denti cal conpoeernfrérewmgftdsr Beﬂeecér@rangooe%smgepé@@,BQ%Iaéeéoanm%trséaal
refer ence nuneral s, and et ailed description wll be omtted. The ADSL

L A H SRR SERD A B R 2
O A0, o ponent intbriace (PGI) 565 anta CPUMRT M controlier 358 conpected he b doe
between the interfaces 551 and 552. The UTOPIA interface 441 provides an
interface for transmitting and receiving the Ethernet frame signal between the
ATM bus BS and the CPU/ATM controller 553. The PC| 552 provides an interface
15  for transmitting the ATM cell signal to and from the Ethernet interface part 53. The
CPU/ATM controller 553 controls the overall system and processes ADSL
communications connection for subscribers based on the connection mode
support program stored in the program storing part 543 of the storing part 54.
Besides, the CPU/ATM controller 553 converts the ATM cell signal transmitted by
20 way of the ADSL signal/ATM cell signal converting part 52, the ATM bus BS and

the UTOPIA interface 551 into the Ethernet frame signal (Reassembly) and

converts the Ethernet frame signal transmitted by way of the Ethernet interface

15



node using PPPoE. The ATM TO Ethernet switch 70 transmts the Ethernet
frame signal through the ATM network, such as STM1 for exanple. The ATM TO
Et her net vewhi/eho?0 for coupling the Ethernet to the ATM | pag/n@10hhous to
the skilled in the art, and the detail description will be omtted. In Fig.
7, though one ADSL access multiplexes 50 is coupled to the NAS 30, a
plurality of ADSL access nultiplexers 50 are coupled to the NAS 30 through
the ATM TO Et hernet switch 70 in practice. Accordingly) a plurality of
custoner termnal parts 10 are connected to the NAS 30 t hrough the

cor r espondipagt Ebsnd HwxBES intarfaceberdatodbe AMdd celtisignat Sedraecomtibhybased on
descri bed above, since a permanent virtual ~ 5 circuit (PVC) connection,

for exanpl en ths pra@echsiosess pkdigaMM TO Et hernet switch 70 and the NAS 30
to the dial-in subscriber, tﬁedggumer of PVC required is decreased

< £ Tyi ng 1 ho WAE B E" (bR FPBCRERE R Tha AT, IRl der ERl bt

| ogi cal connection in a network, which defines |ogical connections and
requi red 2@SERRNA Bt bbb desaribednt s and manages the traffic. That is,
according to the conventional ADSL network system the PVC connection is

achi eved bet weelfFiishehe sifnatetrat emnitiettompahe rdshetide tshbsdifiSerd@hroniath thbe NAS
30 should authenticate 22 O U2/ Urli 27 PCT/KRUL/ U2(129 ali the dial-in

subscr i ber s datAUERG 26iL 09 TiAcAREE 3R ASE RRIEPIHES! IR AI0N ET Vi Ce.

and nmake t connection as nmuc er o bscri bers,

thus complicating the system, Accordingly, t ADSL netwprk syste
hecording FOTHehpien fus KBidlvaanAGR 1epfidodos eiuaares gk Ratme! Dhabough
drawbacks. Now referring to Fig. 8, a protocol |layer of a digital signal
processed itme ARSLADSTanet pat k1 syst the separatgd iglephone bignaésorROES is
hereinafter. The ADSL signai processed by the custoner termnal part 10 in

Fig. 8 hasyaneHitdd lAPSTNSTEMIHIE fel@bhbie liﬁ&%ot%@ﬁ%@ed.&ﬁ@fr{]ﬁ&Adﬁﬂ—sy SAR,
ATM and ADSL downwardly. Wien The ADSL signal having such the nmulti-I|ayer

structure is transm-tted [ QU he tw_st airwre 1 tg the ADSL access
ul 1 pl e 0551 R g woStulaled 40 et sieBec B R ATIE e s uui b fesomnge

| ayers are converted into the Ethernet |ayer and transmtted to the ATM TO
Et her net sW-£8H anglagsirenteerrt Hia? aed the &nemé digihtal prorres® TR TOf thendPBét swi t ch

70 for intermediating the conversion ~5 between the Ethernet frane signal
and the ATE|grel/ATsd geibsignans@nviestitdiparftitize Sobse@yatlyofhet denttdipuscdgshey net

frame signal into the Ethernet, AALS, SAR, ATM and

part 55 refers the subscriber's ID and password transmitted from the subscriber to
the program storing part 543, thus executing the authentication process.

15 Furthermore, the central processing part 55 reassembles the ATM cell signal
received by way of the ATM bus BS and the UTOPIA interface 551 to be the
Ethernet frame signal and executes the collecting and routing processes for the
traffic of the respective subscribers. That is, the ATM cell signal input through the
UTOPIA interface 551 is reassembled to be the Ethernet frame signal by the

20  CPU/ATM controller 553 of the storing part 54. In the meantime, data generated

from the step of the protocol process of the CPU/ATM controller 553 is stored in

the RAM 541. Here, the segmentation process converting the Ethernet frame
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PHY | ayers and transmts the converted signal to the NAS 30. Then, the NAS
30 converts all layers other than the IP |layer of the input signal into the
Et her net Wweayen @apnd forwards the converted signal to the | pegfigh/od20hr ough
the routes 40 in Fig. 7. 20 Accordingly, the multi-layer structure

descri bed above makes the ADSL access mnultiplexes 50 to be operated in the
bri dge node, thus connecting the ADSL access mnultipl exes 50 of the
invention readily to the NAS 30 conprising the 23 1~' O 02/ 07x027

PCT/ KROL/ 02029 canventi anai ADSL service network. Besides) it is possibie
even for tBignghinte thaeATH efll signalds eeedet oviemiiaasmittieg datavieomitbaal ADSL
servi ce network inexpensively. Furthernore, it is possible to configure the

networ k nosth&hbi & @etdusterhBesrehfises \Besigdsarlingnhb promes| pkc¥sdativeas the
ATM TO Et hernet switch 60 5 and the NAS 30. Lastly referring to Fig. 9, a

bl ock di ag | 1ef.C 1,0 Lon . AD). .U em_usi he
aosL accos ey SEuR REVGe N R iRt BoplntpTaRbteRes ldda

aut hentication and inposition will be described. A RAD US systemof Fig. 9
conpri ses BNERHIIBAEIN BYRhRIfaEXqsaed P the kPABAT Vhserisylemabs %h@ﬁ@@hg@;omn

Et hernet switch 60, a routes 40 and a RADI US server coupled to the routes

40 t hr aughlayke denbisnat Indernéhprod®Shl IRCthespptivatidrppbexcess@DirciudesniP gured by
establishing a predetermined RADIUS client programin addition to the ADSL

access nul t} b W N AT j r 1

pr edet er m %%%bﬁﬁb%i‘éﬁﬁﬁtéﬁg Ehg &%{uﬁ&ﬁoﬁ%@i h%%?ﬁge 8?@;“ E%Ee%s%g'ﬁﬁl?we%re ger to
aut henti ca dial-i ers apd_i npose ch ... The subscriber informtion

i ncl udes s‘éﬁé'%??b@rtﬁ%ﬁﬁf %M@am@eaﬁﬁgﬁT P—ng,tipn ﬂﬁjf%é??km%@mﬁ USene,

| og-out tinme, packet anobunt and the like. According to the RADIUS systemin

Fig. 9, thefthedhsiificeatpbblidisem case thed the AR aesgssaniNipldxec 80 imsetvar ks,
t hus acconplishing a stable systemfor the authentication and 20

Do eou na RIS, e, W SNSRI SN APUMIE L
the co%venﬁiog]nse%lore%m th%tp'rggr%%w/ 8%%5%&1?%%5 %ng%e{c%%é)oz 8ased on a dynamic host
configuration protocol (DHCP). The Ethernet frame signal reassembled by the
CPU/ATM controller 553 of Fig. 3 is transmitted to the Ethernet by way of the PCI
interface 552 and the Ethernet interface part 53.
Meanwhile, the processes for modulating the Ethernet frame signal
15  received from the external network into the ADSL signal and transmitting to the
subscriber terminal are executed contrary to the processes described above, and
the detailed description will be omitted.
According to the preferred embodiment with reference to Fig. 3, the ADSL
access multiplexer 50 supports twelve subscribers, i.e., twelve ports basically,
20 however, it is possible to install more ports according to the increase of the

subscriber, since the ADSL access multiplexer 50 can be interconnected to each

other. Consequently, in case of a densely built-up area, it is possible to
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NAS equi pnent when configuring the ADSL network system by connecting the
ADSL |ines direct to existing Ethernet, and prevent the traffic

central i z@bimmyeokrurt hernmore, according to the present i nvegtiogywbiyere is
provi de an ADSL access nmultipl exes connected to Ethernet which can
facilitate the managenent of 5 subscriber, such as the authentication and
the inposition, for various nultinmedia services. Mreover, according to the
present invention, there is provide an ADSL network system using the ADSL
access mul ti pl exes which can provide various nultinmedia services, such as
vi deo on deéveaainioday laigesdaie dilbsarbef s teasaind withithe axistingD3rAdddeast i ng,
and the |i ke based on the local network nore stably. It will be apparent to

those skil lcedpiify bhgulity SMRDSY alidceys mimiiéi&ratgocostha Eindaid: ahitens can be
made in the ADSL access nultiplexes and the ADSL network system using the

The i nvent on. Fres (Ao, Sk nd by AP SRR R P sbsReRRe

modi fications and variations of this invention provided they cone wthin

t he scope dfulfiplexappetiEig. < kasas! emthe lrerlrmalyark earehepropiged by@dding a

112/ (17G1l127 CLAI MS: PCT/1~R01/ 02029 1, An asymmetric digital subscriber

| i ne (ABSL)predetesainad RADIESetichDprogmmell iergeating theabriotyseds &DSL | i nes,

t hrough which an ADSL signal having a 5 multi-layer structure including an

applicatio ukﬁé?ﬁ{gampinwgelﬁbﬁﬁri@&g fhdg gftgjlrr]wa{‘ YR Pt@iiaéoagngCEE%’thfep an

Et her net, throug n ernet tra I nc ng an application

| ayer and an Ethernet |a s transmtted, ¢ rising: an ADSL interface
part conne AT AT SSKiNg FRSRD4 P %%g%eﬂiﬁomsﬂﬂesﬁéﬁwﬁplm ianf/sggvgharotocol
converting part, coupled to said ADSL interface part) for executing signal
conver si onsandetofiere dhatde Adbites HHegnadtomed taasymal raoh ol &n Figar st @eormmdeicsTV)
cell signal; an Ethernet interface part executing connection to said

Et hernet anglf 4 8BRFRERADNUS serdddnbl hgtiail, {J AR entigata!diajan $56Fd Ay part
i ncluding a predeterm ned connection node support program ~5 supporting

b ogr arftt bE LA FEATHT CErros 1 MG aisR B RIE o7 st I aliEa when
gagggﬂ ng;d%ggg&?cimc%”i gg?dllo?vne%. an Internet protocol (IP) pool assigned to a
Now referring to Fig. 4 showing a block diagram of an ADSL access
multiplexer 50 in Fig. 2 in accordance with another embodiment of the invention,
identical components with reference to Fig. 3 are indicated by identical reference
15 numerals, and the detailed description will be omitted.
An additional ATM interface part 56 is provided, attached fo the ATM bus
BS, for coupling to an external ATM network. The ATM interface part 56 supporis
the ATM25 interface, for example. Accordingly, it is possible to connect to the NAS
30 in Fig. 1 through the ATM network coupled to the ATM interface part 56.
20 The program storing part 571 further includes a predetermined protocol

process program for processing protocols between the ATM cell signal passed

through the ATM interface part 56 and the ADSL signal transmitted by way of the
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a central processing part, positioned between said ADSL signall ATM cell 20
signal converting part and said Ethernet interFace part, for executing a
segnent atywon2prq@aess for converting said ATM cel | signal imtong@idotst her net
frame signal in upstream channels and a reassenbly process for converting
said 26 V4' O U2/ 071U27 PCT/ 1vR01/02(129 Ethernet franme signal into said
ATM cel | signal in downstream channel s based on said protocol process
program stored in said storing part, and for assigning IP to said
subscri ber when connecting said PPP node based on said connection node
support pr 6gSinsigndl/ABRMadllBigia icongedingrast ADSINde cospeatidn npidexemppast
recited in claiml1, wherein said ADSL signall ATM cell signal converting

part demodylairasm foreupRSingitas #PPIPYbNnhdAINS AladdNBLIol tAE §rb@&en Bfingt ©
decapsul at g %%1 ADSL | ayer, §t ransmts the decapsul at ed ADSELF;r si gnal togsai d

el oi gnaber SroTRc ARGREL A he BoFidR QL e Sl R RRSElT B Amw

bus to be encapsul ated and forwards the encaPsuI_at ed ATM cell signal to
sai d ADSL iNeosperatetheahPSLaccere mididlexgrcalal thelipyentionds the exstingdhPsh
claim1l1, wherein said ~ 5 ADSL signall ATM cell signal converting part

i ncl udes asender heteeokl esingCEPR(AS édecut i ng processes of anal og-to-digital
conversion and digital -to-anal og conversion for the ADSL signal, and a

modern executin tﬂé\%gﬁég?eﬁn% a%“ﬁﬁéﬁtﬂe?\ﬂo%s?%%gﬁoﬁﬁeoﬂ S?_ractlé%%sADSL

signal. 20 4. The ccess mul T1pl exes In clarm wherein
said storin rt i.ncludes a random agcess nennr RA for | oading,

t enpor ary |‘g0ﬂ@>éﬁ3féP%|%g3 W%r%eq%wﬁg@nﬁrggg@g{eﬁé opHPMEenRR iHERWR Y
programs, a basic 27 tt'O U2/1)7Q27 PCT/KRU1/ U2(129 inputl out put system

(BI OS) f or Fig.dr iiaeptical ecdrapomnkata withgwiferedceie Ridhdaarerigdisatat! BpBlenticaless
mui tiplexer, and a program storing part having a basic operating system

subscri ber rdmaf&dEBi R ald) @nddhB @i ctatRecddRebtisn Wil B¢nRRsgwor d required when
connecting the PPP node, an |IP pool assigned to the subscriber, said

e S M S e R A D T TG
over ATM (PPPoA); and
ADSL access multiplexer 50, an Ethernet switch 60 and a router 40, wherein the
ADSL access multiplexer 50 is operated in the PPPoA mode.
Though the respective elements in Fig. 5 are depicted by ones, at least one
customer terminal part 10 is connected to the ADSL access multiplexer 50, and at
15  least one ADSL access multiplexer 50 is coupled to the Ethernet switch 60 in
practice, thus configuring the ADSL network system in accordance with the
invention. The one ADSL access multiplexer 50 accommodating a small scale of
twelve subscriber, for example, converts the ADSL signal transmitted from the
customer terminal part 10 into the Ethernet frame signal and transmits it to the
20 Ethernet switch 60. Besides, a plurality of ADSL access multiplexers 50 are linked

to the Ethernet switch 60 so as to configure a single network, and a plurality of

customer terminal parts 10 connected to the ADSL access multiplexer 50 are
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wherein said connecti on node support program executes a process of

aut hentication for the subscriber based on said subscriber information. G
The ADSL vag@es&osul tiplexer as recited in claim1l, wherei pcsaidioRRynode is
PPP over ATM (PPPoA); wherein said storing part further includes an IP
table for the routing 15 process; and wherein said central processing part
executes said routing process for a subscriber's sourceldestination IP
based on said IP table. 7. The ADSL access mnultiplexer as recited in claim
1, wherein said 20 central processing part includes an universal test

oper at i on iRteycomiestedte ehaln OfEN thusOPnagcling and dissonaeging fhteer al conponent
(PQl) interface, and a CPU ATM control | er |ocated between said UTGOPI A

i nterface gmemichtiBek. THé Etiaaet aNEcR80 coliiRP AR ERZhePll AARBEF BBHR8t

driven based on said protocol process programand said connection node

support P Aga SLar et EhAL el L ARk e YNSRI SRR O A Lt et face

provi des a ace an 'ng "cell signal
bet ween sai d ATM bus and said CPU ATM 5 controller; and wherein said PC
interface provi ted ianhemdegtof the HPILr rglsveark ﬁi/ﬁ@”hﬁ‘oﬁ@e@é‘i {a $QJve HRe Et her net

frame signal between said Ethernet interface part and said CPU ATM

cont r olsl erproBlenisef teSkaféic ceatalmativhpErekige ase netwdktonfigatatiom commbaryei n
said PPP node is PPP over Ethernet {PPPOE); wherein an ATMinterface part

is further, I i es
communi cat TR Cele A B S A s O AR P R KA SES SRS

recei ved t hrouygh dATMlntefae 15 pa ndthe ADSL nal transmtted
and recei vgana%r%ﬁa alizing thiyt Pﬂf%‘?tf% CE)H??'C Hf8§%%§e§ﬁ°§aﬁgoﬁ%ﬂﬁ@\fﬁr on
node support program and said protocol process program 9. The ADSL access

mul ti pl exer as Refsirtirgltd Rige baamratocehleyei af 3 digitaSighieinrolcayssd inf theai d ADSL
signal includes a PPP | ayer, a PPP over ATM (PPPoA) | ayer, an ATM

2%'0} 2; Ie ?%%i‘ﬁﬁgb@?’%steﬁ 8 PR hOBe 3R ERESRENy. (SAR) layer, and an

10 First, major protocols will be described in brief for explaining the preferred
embodiment of the invention: |P stands for the Internet protocol by which data is
sent from one computer to another on the Internet; PPP is a protocol for
communication between two computers using a serial interface; AAL5 denoting an
ATM adaptation layer is a connection-oriented protocol having variable

15 transmission rates for providing various services using a lower grade of ATM cell
stream; SAR standing for segmentation and reassembly layer executes the
segmentation process for dividing data of [P layer, an upper layer, into ATM cell
information field of ATM layer, a lower layer, in a predetermined size, and the
reassembly process for reassembling the ATM cell information field to be the IP

20 layer data of upper layer; and ADSL defines a physical layer for transmitting data.

The customer terminal part 10 is connected to the ADSL access

multiplexer 50 in PPPoA mode, whereby the transmitted ADSL signal has a multi-

20



V1'0 (12/Ur0027 PC T/ KROL/ 02029 wherein said physical layer is an ADSL
| ayer; wherein said ATM cell signal includes the application |ayer, the PPP

| ayer, tRgokbbafe] ayer, the AALS | ayer, the SAR | ayer andpiha:dyiMdrayer
downwardly; and 5 wherein said application |ayer is the IP layer. 10. The

ADSL access nmultiplexes as recited in claiml1, wherein said storing part
further includes a predeterm ned renpte authentication dial-in user service
(RADIUS) client program for processes of authentication and inposition; 1o
and wherein said central Er ocessing part connected to a RADI US server

t hrough t hayemataratere efr BnERPt BPESAD Adiss SARE T Mrengt AMRGLodowmenddyl. irtere,

subscriber's ID, password, |P address, port nunber, log-in tine, |og-out

time and paekeiaanRWer iDBaSEH BN tﬁ@A¢l\/ﬂ%9bU§n§|th§@hyﬂ&§lgé?éﬁ is #9e ADSL

Asymretric di gl tal subscriber line (ADSL) network system conprising in

point-to- gar st o ewﬁ‘&#@%@gﬁéoé Wé%%a‘fh%ﬁeﬁﬁﬂé?%‘&ﬂ#tiﬁéﬂtfé ol o

whi ch an appl i catl on 20 | ay based on an Internet protocol (IP and a
physi cal |ta@"@mltt§déwomsl_thﬁéwﬂed Beir mirgst (e laraess mullipippereRed
connected to said custonmer term nal part and operated in a point-to-point

over ABM nEiges, dilblayerceothetr tigarsihgnl 1238k arevaonvatteddtta-thBERhKRE! ldyd? dAg
conversi ons between said ADSL signal and an Ethernet frane signal of which

t he appl er i
the o her i itea S né EURFRELLRRLH 67 ok fho BifERRRahLoBAe HER, eV ST ©

' ame: s orisk DR HRriales Aah CttrAD SO rEsnEn i eIoRey S o ArAESTCor net

t hrough a routes, of which the appl ication layer is based on the IP |ayer
and the prwstcmals tedgted to doweclayersres woll ksitay & jayandthet appiastioralayettas]
positioned between said Ethernet switch and the Internet,
executes various application processes, such as IP assignment for the respective
10 subscribers, routing, NAT and the like, as the process for the [P layer.
The Ethernet switch 60 in Fig. 6 converts all layers of the Ethernet frame
signal input from the ADSL access multiplexer 50 into the physical layer (PHY),
excepting the [P layer, and transmits to the Internet through the router 40 in Fig. 5.
Here, the physical layer (PHY) applies one of the core networks, such as STM-1,
16 DS3, E1, T1 and the like. According to the ADSL network system in Fig. 5, it is
possible to provide high speed Internet services, excluding the NAS 30 in Fig. 1.
Besides, if a separate local server, not depicted, is coupled to the Ethernet switch
60 in Fig. 5, it is possible to provide various multimedia services, such as the local
Internet broadcasting, VOD service, and the like based on the core network to the
20  respective subscribers, without any traffic burdens.

A block diagram of an ADSL network system using the ADSL access

multiplexer in Fig. 3 in accordance with another embodiment of the invention is
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for routing a subscriber's sourceldestination IP. 12. The ADSL network
systemas recited in claim12, wherein said plural ADSL access mnultipl exers
are couplyedot/e¢esd d Et hernet switch, thus configuring a spoglsaoiosab
network. 15 31
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Ethernet layer and transmitted to the ATM TO Ethernet switch 70 as the Ethernet
frame signal. The ATM TO Ethernet switch 70 for intermediating the conversion

15  between the Ethernet frame signal and the ATM cell signal converts the Ethernet
layer of the input Ethernet frame signal into the Ethernet, AAL5, SAR, ATM and
PHY layers and transmits the converted signal to the NAS 30. Then, the NAS 30
converts all layers other than the IP layer of the input signal into the Ethernet layer
and forwards the converted signal to the Internet 3 through the router 40 in Fig. 7.

20  Accordingly, the multi-layer structure described above makes the ADSL access

multiplexer 50 to be operated in the bridge mode, thus connecting the ADSL

access multiplexer 50 of the invention readily to the NAS 30 comprising the
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functions of authentication and imposition will be described.
A RADIUS system of Fig. 9 comprises a customer terminal part 10, an
10 ADSL access multiplexer 20, an Ethernet switch 60, a router 40 and a RADIUS
server coupled to the router 40 through the Internet 3. The ADSL access
multiplexer 90 is configured by establishing a predetermined RADIUS client
program in addition to the ADSL access multiplexer 50 in Fig. 3. The RADIUS
client program transmits a predetermined subscriber information to the RADIUS
15 server 80 in order to authenticate dial-in users and impose charges. The
subscriber information includes subscriber's 1D, password, IP address, port
number, log-in time, log-out time, packet amount and the like. According to the
RADIUS system in Fig. 9, the traffic can be decentralized to the respective local
networks, thus accomplishing a stable system for the authentication and
20 imposition.
Therefore, according to the present invention, there is provided an ADSL

access multiplexer connected to Ethernet which can exclude the conventional
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scope of the invention. Thus, it is intended that the present invention cover the

15 modifications and variations of this invention provided they come within the scope

of the appended claims and their equivalents.
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multi-layer structure including an application layer, a link layer and a physical layer
is fransmitted, to an Ethernet, through which an Ethernet frame signal including an
application layer and an Ethernet layer is transmitted, comprising:

an ADSL interface part connected to said ADSL lines;

an ADSL signal/ATM cell signal converting part, coupled to said ADSL
interface part, for executing signal conversions between said ADSL signal and
asynchronous transfer mode (ATM) cell signal;

an Ethernet interface part executing connection to said Ethernet and
transmission of said Ethernet frame signal;

a storing part including a predetermined connection mode support program
supporting point-to-point (PPP) connection mode, a predetermined protocol
process program for said ATM cell signal, a subscriber information required when
connecting communications, and an Internet protocoi (IP) pool assigned to a
subscriber; and

a central processing part, positioned between said ADSL signal/ATM cell
signal converting part and said Ethernet interface part, for executing a
segmentation process for converting said ATM cell signal into said Ethernet frame

signal in upstream channels and a reassembly process for converting said
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Ethernet frame signal into said ATM cell signal in downstream channels based on
said protocol process program stored in said storing part, and for assigning IP to
said subscriber when connecting said PPP mode based on said connection mode

support program and said IP pool.

2. The ADSL access multiplexer as recited in claim 1, wherein said
ADSL signal/ATM cell signal converting part demodulates the ADSL signal input
from said ADSL interface part to decapsulate an ADSL layer, transmits the
decapsulated ADSL signal to said central processing part through an internal ATM
10 bus, and modulates the ATM cell signal transmitted from said central processing
part through said ATM bus to be encapsulated and forwards the encapsulated

ATM cell signal to said ADSL interface part.

3. The ADSL access multiplexer as recited in claim 1, wherein said
15  ADSL signal/ATM cell signal converting part includes a coder/decoder (CODEC)
executing processes of analog-to-digital conversion and digital-to-analog
conversion for the ADSL signal, and a modem executing processes of modulation

and demodulation for the ADSL signal.

20 4. The ADSL access multiplexer as recited in claim 1, wherein said
storing part includes a random access memory (RAM) for loading temporary data

generated by said central processing part and driving programs, a basic

27



U& ()-C K 9610% U& ()- Yg 109B& ()-!s109B& ()-s109B& ()-10 UL0 UL0 U<10%
U& ()-F8 10% U& ()-T7i K- KY109B& ()-Y 109B& ()- Y@

"109B& (w0398 () - Ys! 109B& () -3 PCT/KR01/02029

1098& ()-Y, MLOYB&' () - oa>f H* (' 109B& ()- f&L0YB& () - F&Sf 109B& () - Y!

"109B& ()-Y 109B& ()- ;f$109BB5B& ()-Y

109B&' () ->. vci K- Yy8! 1098&' () - YL6! 109B& () - 3#109B&' () -

Y11098&' () - Yy/M 1098& () - Y9- ! 109B& () - Y*! 1098& () - cf ghi x

i KYy8! 109B& () - F, 10% U& (?3 F1 10% U&' ()-"s10% U& ()-s10%

u& () - 10510M03&r1m%@t¢m KRSkfartorimyinitia] (pta rerniedaniign beotivagaid) - 3 @ 0%
U& ()-f10% U& ()- S10% U& ()-Fl 10% U& ()-+| nf H** 10% U& () - (#10%

U& () - Ff & A0%h d8c€3s Miadfipl&%erUgnd ) bgfajpﬁ)%d#&g(ﬁar{:héﬁl%lé&béélc operating
NSs! 109 U U& ()-\Yi K-< 10%U&() 10%
system, subscriber information including subscriber’s ID and password required

when connecting the PPP mode, an IP pool assigned to the subscriber, said

5 connection mode support program and said protocol process program.

5. The ADSL access multiplexer as recited in claim 1, wherein said
PPP mode is PPP over ATM (PPPoA); and
wherein said connection mode support program executes a process of

10 authentication for the subscriber based on said subscriber information.

6. The ADSL access multiplexer as recited in claim 1, wherein said
PPP mode is PPP over ATM (PPPoA);
wherein said storing part further includes an IP table for the routing
15  process; and
wherein said central processing part executes said routing process for a

subscriber's source/destination IP based on said IP table.

7. The ADSL access multiplexer as recited in claim 1, wherein said
20  central processing part includes an universal test operation PHY interface for ATM
(UTOPIA) interface, a peripheral component (PCl) interface, and a CPU/ATM

controller located between said UTOPIA interface and said PCl interface and
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receiving the ATM cell signal between said ATM bus and said CPU/ATM
5 controller; and
wherein said PCI interface provides an interface for transmitting and

receiving the Ethernet frame signal between said Ethernet interface part and said

CPU/ATM controller.

10 8. The ADSL access multiplexer as recited in claim 1, wherein said
PPP mode is PPP over Ethernet (PPPoE);
wherein an ATM interface part is further included; and
wherein said central processing part processes communication protocols
between the ATM cell signal transmitted and received through said ATM interface
15 part and the ADSL signal transmitted and received through said ADSL interface
part, based on said connection mode support program and said protocol process

program.

9. The ADSL access multiplexer as recited in claim 1, wherein said
20  link layer of said ADSL signal includes a PPP layer, a PPP over ATM (PPPoA)
layer, an ATM adaptation (AALS5) layer, a segmentation and reassembly (SAR)

layer, and an ATM layer downwardly;
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wherein said physical layer is an ADSL layer;

wherein said ATM cell signal inctudes the application layer, the PPP layer,
the PPPoA layer, the AALS layer, the SAR layer and the ATM layer downwardly;
and

wherein said application layer is the IP layer.

10. The ADSL access multiplexer as recited in claim 1, wherein said
storing part further includes a predetermined remote authentication dial-in user
service (RADIUS) client program for processes of authentication and imposition;
and

wherein said central processing part connected to a RADIUS server
through the Internet transmits said subscriber information including subscriber's
ID, password, IP address, port number, log-in time, log-out time and packet

amount, based on said RADIUS client program.

1. Asymmetric digital subscriber line (ADSL) network system
comprising in sequence:

at least a customer terminal part, connected to Internet in a point-to-point
over ATM (PPPoA) mode, for processing an ADSL signal of which an application
layer is based on an Internet protocol (IP) and a physical layer is an ADSL layer;

at least an ADSL access multiplexer, connected to said customer terminal

part and operated in a point-to-point over ATM mode, for executing signal
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layer; and

at least a router, positioned between said Ethernet switch and the Internet,

10  for routing a subscriber’'s source/destination IP.

12. The ADSL network system as recited in claim 12, wherein said
plural ADSL access multiplexers are coupled to said Ethernet switch, thus
configuring a single local network.
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