WO 03/ 091963 PCT/ US03/ 12862 1 SUBSCRI BER SERVI CE SELECTI ON OVER

NON- CHANNELI ZED MEDI A FI ELD OF THE | NVENTI ON [ 0001] The invention rel ates
to the fiwbd3odi9edpmuni cati ons. Mre specifically, the i meartSoamssel at es
to subscriber service selection over non-channelized nedia. BACKGROUND OF
THE |1 NVENTI ON [0002] In the field of communications, the need for

hi gh- speed transm ssion of data including video and audi o has continued to
i ncrease. Moreover, there has been an lincrease in the selection of

services by _which users can connec n rk, such as the | nternet.
Speci 11 cal PEBACRIEE StaitE SRRRCTIAND YRRAON cHANNET 1 ZBD Mt i 1y
to the Internet through | ower-speed connections at different rates, such
as 56 kilobits/second, by enploying a Plain Od Tel ephone Service (POTS)

line. Oh 115 NG9 &ecti on, which are at higher speeds, into a
network c Services Digital Network (1SDN), Digital
Subscri be hpe V] - S| Sl . l.e.mdem
service o(/oeorh H; Rgg?sigwﬁ‘?tg{?uﬂg%;&; Q?&E}mégggf]gm@ﬁ@%ﬁd%ow r&iﬁ&gh%ﬂgptg? oaches
for net wofemRui e fatds b SibstMer SEHIRI sBleEQANISer nBA-cAfInélifFmedih.NC! udi ng cabl e
nodem service) are such that a group of subscribers are pool ed together
and treated as an individual entity. Such an approach does not allow for

i ndi vidual i zed accounting and/ or usage tracking for different subscribers
connect i NBAICKGROUND O KHE INVENIMONast , ot her techni ques (i ncl udi ng. DSL
service) do allow for individualized treatnment of subscribers.

Di sadvant H§82Lis| In the fiekleoficomminipagions, ¢lipmaed fortagh-spded démnsoifssimaotdatad/ or
hardware to be executing on the individual subscriber/client nmachines to
al | ow f or inchiding viden andcudio hes gontippred e incraape. pMlordower, there Ips|begeany i ce
provides for this individualized treatnment by using software and/or

har dwar e InGERasein theveelcsion of serpisenby WHIChAiSers Cait AT to aggbyorks syeh asthe PpPPoE)

rotocol . Accordjngly, the cos{s .of such s iices are jncreased to
P Internet. %Ipe 1l¢1¥ally, Pntemet éervwe Providers &gﬁ{s) may allow for connectivity to

the Internet through lower-speed connections at different rates, such as 56

kilobits/second, by employing a Plain Old Telephone Service (POTS) line. Other
choices for connection, which are at higher speeds, into a network can include Integrated
Services Digital Network (ISDN), Digital Subscriber Line (DSL) service (both using a
POTS line), and cable modem service over a Radio Frequency (RF) cable line.

[0003]  Current approaches for network connectivity for certain connection services
(including cable modem service) are such that a group of subscribers are pooled together
and treated as an individual entity. Such an approach does not allow for individualized
accounting and/or usage tracking for different subscribers connecting to the network. In
contrast, other techniques (including DSL service) do allow for individualized treatment
of subscribers. Disadvantageously, these techniques require specialized software and/or
hardware to be executing on the individual subscriber/client machines to allow for this
individualized approach. In particular, DSL service provides for this individualized
treatment by using software and/or hardware that allows for the Point-to-Point Protocol
over Ethernet (PPPoE) protocol. Accordingly, the costs of such services are increased to

account for this additional software and/or hardware.



account for this additional software and/or hardware. WO 03/ 091963

PCT/ US03/ 12862 2 SUN MARY OF THE | NVENTI ON [ 0004] A nethod and apparat us
for enablwogssubssri ber service selection over non- channeldTasds/msd: a are
descri bed. In one enbodinment, a nethod conprises receiving a request from
a conputing device for an address. The request is to include a unique val ue
associated with the conputing device. The nethod al so conpri ses generati ng
a username based on the unique val ue. 2rhe username is associated with the
conput i ng devi ce. Add| t| onal | \ he usernane is bound to a context within
a net wor kSHIMMARY O = ’ent, the usemane is used to select a
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an enbodi receiving a re ma subsc?i ber

device fo t est iIs
to incl udfeq%gsz(ﬂl’br e%'g ?@Pﬁtgﬁ%é;‘{g%ff Spﬂe slr%gcirrﬁ% é\ﬁjsl @ghﬁﬁﬁ??gg a géj t he
met hod i ngdsHeiGRdSAMVEE tbRButid vic@e"tthlefrﬁe@ﬁéd A8 Hmpdies g_amzﬁf ?taer devi ce
froma decinal value to a nunber of text characters. The nethod al so

conpri sesusysidbaed 8n HRIquedllies SEhetuernBiRe 4 R56d1atB@ ith digy/¢dispudiaged on t he
converted identification. [0006] In one enbodi ment, an apparatus conprises
a menory devisd. oAddiciomallypehe usérname is somind tisla esiest vidfin @ newdrelemeRbein
apparatus al so conprises a control engine coupled to the nenory. The
control eagembodimeny thpeusermate ianusediie selediarconttan(sefviae). Hhemdthod akso
identification of a conputing device coupled to the apparatus. The control
engi ne i scemprises gbggningan addresséo terpomputing deniee withindheeantexts 4 ditsgitdbnput i ng
devi ce based on the context of the subscriber identifier. [0007] In an
embodi mengenesatedbeiern hesopputingdsyicesand the petyork ‘%,leléﬁfitd’aﬁf}ﬁiaﬂn the addresss a

[0005] In an embodiment, a method includes receiving a request from a subscriber

device for a source address for communications in a network. The request is to include
an identification of the subscriber device. Additionally, the method includes converting
the identification of the subscriber device from a decimal value to a number of text
characters. The method also comprises assigning a source address to the subscriber
device based on the converted identification.

[0006] In one embodiment, an apparatus comprises a memory to store a number of
source addresses for a context. The apparatus also comprises a control engine coupled to
the memory. The control engine is to generate a subscriber identifier based on an
identification of a computing device coupled to the apparatus. The control engine is to
assign one of the number of source addresses to the computing device based on the
context of the subscriber identifier.

[0007] In an embodiment, a network element comprises a traffic card that includes a
port for receiving data from a client device. The traffic card is to receive a request for a
source address on the port. The request includes an identification of the client device.
The network element also includes a control card coupled to the traffic card. The control

card comprises a control engine. The control engine is to generate a subscriber identifier



port for receiving data froma client device. The traffic card is to
receive a request for a source address on the port. The request includes
an identiwpmawdoem of the client device. The network el enmeotr/sbymssncl udes
a control card coupled to the traffic card. The control card conprises a
control engine. The control engine is to generate a subscriber identifier
WO 03/ 091963 PCT/ US03/ 12862 3 based on the identification of the client
device. The control engine is to assi gr? a source address to the client
devi ce based .on the subscriber identjfjer, BRI EF DESCRI PTI ON OF THE

DRAW NGS i’é‘@éé’P theidgpiification nghetcﬂémi devisht ThR CORHPl 5RSIRG 3 1O FSHIE L SUESF by
referring the , follow ng .des¢cription anpd .ac anyi ng drawi ngs whi ch
i|lustrat 85‘86%?“0&}?%“8@?},@41"{%_'338%%" ﬁﬁﬁﬁ%ﬁpﬁﬂ@%‘ﬁgﬁg for the Figures included
herein are such that the |eading nunber for a given elenent in a Figure is
associated with the nunber of the Figure. For exanple, system 100 can be

| ocat ed i@@gggﬁd%t@wﬂmqbﬁé@mmynbers are the sane for those

el enent s thal across dirferent Figures. In the draw ngs:
[0009] Fi goos8F 1Anivedirhdndsdf BE trveNSdeithy bObest DAMEBEd BYRI&GT PRI theer vi ce
sel ection over non-channelized nedia, according to one enbodi ment of the
i nvent i on folld¥AQHesctiptidreard] dcbbmparyaigadrawingh atlictoillagraaenueh emboainmmts

el enent, according to an enbodi nent of the invention. [0011] Figure 3

i 11 ustrat @he aumbertngleheame éat thé Bigrediisduded hefeimaesath that thadchditgtrinimbea
network el ement, according to one enbodi nent of the invention. [0012]

Fi gure 4 ifédagvenatlement imotegwieissstainted with thti munbemobtheXigirewbok el enent ,
dat abase server and operations and conmunications therewith, according to
one enmbod@kample, systemhk0;aan badecsted ip Higum 14 Flowever, plsment nusmbess argithem f or

provi di ng subscriber service selection over_a ngn-channelized nedia,
accor di ng Sarae Endhospslsmenisihatgre thesame gerqss different Figures. In the drawings:

[0009] Figures 1A-1C illustrate systems for enabling subscriber service selection
over non-channelized media, according to one embodiment of the invention.

[0010] Figure 2 illustrates a block diagram of a network element, according to an
embodiment of the invention.

[0011] Figure 3 illustrates a more detailed block diagram of a control card within a
network element, according to one embodiment of the invention.

[0012] Figure 4 illustrates a more detailed block diagram of a network element,
database server and operations and communications therewith, according to one
embodiment of the invention.

[0013] Figure 5 is a flow diagram for providing subscriber service selection over a

non-channelized media, according to one embodiment of the invention.

DETAILED DESCRIPTION

[0014] A method and apparatus for enabling subscriber service selection over non-
channelized media are described. In the following description, numerous specific details

such as logic implementations, opcodes, means to specify operands, resource



DETAI LED DESCRI PTI ON [0014] A nmethod and apparatus for enabling subscriber

service selection over non- channelized nmedia are described. In the

fol | ow ngwoasoeiopt i on, numerous specific details such asPCEFiS03/12862

i npl ement ati ons, opcodes, neans to specify operands, resource WO 03/091963

PCT/ US03/ 12862 4 partitioning/sharing/duplication inplenentations, types

and interrel ationships of system conponents, and | ogic

partitioning/integration choices are s forth in order to provide a nore
|ated
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in the spe I cation to "one enbodi nent an enbodi ment exanpl e

enbodi menty othef Mstanéedddn@oPsthitired, @@te%dépawm@tanalwmfme Hﬁbfudtﬂﬁ' ude a
particul ar feature, structure, or characteristic, but every enbodi nent may

not necess&juehdes hanehotdreei beovasintdecdill iafordeg abLoebsaire Urtitnventionr Those of
characteristic. Mreover, such phrases are not necessarily referring to
t he sane ernbwaty skilitin theuart, lwath, thedmehudad desciptionsawill batble o implementt ur e, or
characteristic is described in connection with an enbodinent, it is
submi t t ed apprioptiate furictiopality withphteundne pxpedigrentatioone skilled in the art to
effect such feature, structure, or characteristic in connection with other
embodi nenf90khet B@fer@weﬁmthéﬁ%ifaqaflpwt%fé@erem@élmenf Oamembedimget”s @ owi ng
description and cl ai ns "COo Q% and "conpected,"” | ong with
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are in di G&?&d&ﬁéf Sérﬁgllllalofeature, structure, or characteristic. Moreover, such phrases are not

necessarily referring to the same embodiment. Further, when a particular feature,

structure, or characteristic is described in connection with an embodiment, it is submitted

that it is within the knowledge of one skilled in the art to effect such feature, structure, or

characteristic in connection with other embodiments whether or not explicitly described.

[0016] In the following description and claims, the terms “coupled” and “connected,”

along with their derivatives, may be used. It should be understood that these terms are

not intended as synonyms for each other. Rather, in particular embodiments,

“connected” may be used to indicate that two or more elements are in direct physical or

electrical contact with each other. “Coupled” may mean that two or more elements are in

direct physical or electrical contact. However, “coupled” may also mean that two or

more elements are not in direct contact with each other, but yet still co-operate or interact

with each other.

[0017] Embodiments of the invention enable subscriber service selection over non-

channelized media. In an embodiment, subscribers coupled to a network are identified

individually based on an identification of the client device, such as the Media Access



el ectrical contact with each other. "Coupled" nmay nean that two or nore
elements are in direct physical or electrical contact. However, "coupl ed"
may al so woPan/o¢t9et two or nore elenents are not in direcPCrarspacisen t h
each other, but yet still co-operate or interact wth each other. [0017]
Enbodi nents of the invention enable subscriber service selection over non-
channel i zed nedia. In an enbodi nent, subscribers coupled to a network are
identified individually based on an i dentification of the client device,
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access control lists on a per subscriber basis. Mreover, such treatment

i s i ndepepl@ntorahdividRalita8fbatrernt TGEIUERg FRE Gikdififg, fpaném@wuam{dzcc&@f tware on
the client machine. [0018] Figures 1-4 show block diagrams of systems for
enabl i ng somfdt listo@h agﬁf viibseribes dasist Mofedyes sudhomeathentieindepshdemaifahe i n
accordance with enbodi ments of the invention. Figure 5 shows a flow

di agr am i heedstbrimdludegspeqific Auiderase dmaloresnftvirerop thelbbant im@ehinser vi ce  sel ecti on
over non-channelized nedia, according to enbodi nents of the invention. The
oper at i on$0MB] t hEiguresvi-4skayy blockidiagrapes efsysemytar eniblingrsabsaribacsesvien t he
systens shown in the block diagrans. However, it should be understood that
the oper as¢legiiongver npn-ghapnelized medigvinasgrdanse Widh ewbodiments of tsoavenivns of
syst ens o%her éhan t hose dISCUﬁfed with reference to tBe | ock .di agrans,

and enbod ‘MIW% FrRingQReTAgN en% EHT & form
operations different t L scus (? W ferenfz& t.o t Hl
selection over non-c annehze 1a, according to em odiments of the itivention. Thé

di agram
operations of the flow diagram will be described with references to the systems shown in

the block diagrams. However, it should be understood that the operations of the flow
diagram could be performed by embodiments of systems other than those discussed with
reference to the block diagrams, and embodiments discussed with reference to the
systems could perform operations different than those discussed with reference to the
flow diagram.

[0019] Figures 1A-1C illustrate systems for enabling subscriber service selection
over non-channelized media, according to one embodiment of the invention. As will be
described in more detail below, a system 100 of Figure 1A illustrates a system of
communications that can be based on a number of protocols and configurations, while a
system 150 of Figure 1B and a system 160 of Figure 1C illustrate systems of
communications based on specific types of protocols and configurations. In particular,
the system 150 of Figure 1B illustrates a system of communications based on a cable
infrastructure, while the system 160 of Figure 1C illustrates a system of communications
based on an infrastructure that employs DSL/Asynchronous Transfer Mode (ATM) and

Ethernet. These systems are by way of example and not by way of limitation, as other



[0019] Figures 1A-1C illustrate systens for enabling subscriber service
sel ection over non-channelized nedia, according to one enbodi nent of the
i nvent i onwOAs/owioks be described in nore detail bel ow, a PEINE03/11362 of
Figure 1A illustrates a systemof conmmunications that can be based on a
nunber of protocols and configurations, while a system 150 of Figure 1B
and a system 160 of Figure 1C illustrate systens of comunications based
on specific types of protocols and conﬁigurations. In particular, the
system 150 of Figure 1B illustrates a s sten1oL conmu icaéions based on a
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i nvention. For exanp iments the 1 nventions can be incorporated

into a W rG20pS Wi Reil4s Fife 1 A86R1ch Y80 QnSiitses 2 BERPaTH RviceqdD, a FOUL €
dat a fron£c|i£nt deviges iﬁﬁ% t he n@?&brk elenenfs desgrf%%d hgreiﬁ? [ 0020]

Wt h reganétwosk Eibmbentcl 04 Aa databass b&verlB md et wark 140C AxpHOWAGhEevi ce 102, a
network el enent 104, a database server 108 and a network 110. As shown, the

conmput i ngcetaputing dePiceil2 doeouipked to thetrieeworiktelumdnt @04 thronghl:Dshbsdribenigh a
subscri ber connection 112. The network el enent 104 is also coupled to the
dat abase semeetionl Q. dtet netwarkreéemamt k04 5Grlsolooupled émthediatabase, servee 108avbr k

el enent 104 is coupled to the database server 108 through the network 110.
| n anot hethegwebetkidft In athembedimenty thenetyeark elemupnt $04 isegppled ta bedpabasgt abase
server 108 through a network that is separate fromthe network 110. [0021]
In one entfdwsridRthropghthsareierk 1190l another gmbpdiment theoneiyprk glemept 104 is o,

ﬁg? 33: Eegé@pt]erzietor%ﬁé yi\a.igbﬁsé :sLeOerl:rSm% tl\{\#ogg g gleet%or eh\"a\l{){sléexga%y)ffonllz erétngtevgdrkt he

110.

[0021] In one embodiment, the network 110 is a local area network (LAN). In an
embodiment, the network 110 is a wide area network (WAN). Further, the network 110
may be a combination of different networks that couple the network element 104 to other
computing devices and network elements coupled thereto. In an embodiment, the
network element 104 is coupled to receive data from client device 102 over non-
channelized media

[0022] In one embodiment, the database server 108 stores data for a number of
subscribers and their associated subscriber connections. In an embodiment, the database
server 108 stores data related to authentication, authorization and accounting for
subscribers coupled to different network elements within a network. In one embodiment,
the database server 108 is a RADIUS server for storing this data regarding subscribers
and the associated subscriber connections. In one embodiment, the network element 104
enables subscriber service selection over non-channelized media, as will be described in

more detail below.



may be a conbination of different networks that couple the network el enent
104 to other conputing devices and network el enments coupled thereto. In an
enbodi merwp olog19ehet wor k el ement 104 is coupl ed to recei vecdatsas/izsem cl i ent
devi ce 102 over non- channelized nedia [0022] In one enbodi nment, the

dat abase server 108 stores data for a nunber of subscribers and their
associ at ed subscri ber connections. In an enbodi nent, the database server
108 stores data related to authenticati’on, authorization and accounting for
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to the system 100, the system 150 conprises the conputing device 102, the
net wor K ehiBmtirahOissioh 8ysléth ORBES )RV &s shOWn, aREl HIFTEndtwbMOT 20 id déliplekhe

system 150 al so conprises a hybrid fiber coaxial cable (HFC) network 120
and a cabkethe cosipling duviRi 192ia0d tisySMVATS (22MPS)ditichally Ake SMT® 122 3¢ HFC
network 120 is coupled to the conputing device 102 and the CMIS 122.

Addi t i onakbypled toehchdF8odkxdementd®d plAedotdng]y) eometunirakiond between the4.
Accordingly, conmunications between the conputing device 102 and the

net wor k ekemputingideaicarl@2 and thechetwors gdgmenk 04 rowtedihirRughithe B onatwerkCMTS
122. [0024& In an enbodiment, the HFC network 120 is a cable infrastructure
that conB?hard hpEMERi182f r equency (RF) data communi cations of a number of

gﬁbmégit Inggl[mgﬁﬁac N lom (E ir%tent?trh% }}196 \rllvcgtrw%?]? 1500 istahc%blg\l/r"l- ras:tLr%gt'uré trlllata n
combines the radio frequency (RF) data communications of a number of computing
devices 102 that are forwarded to the CMTS 122. In an embodiment, the CMTS
converts the RF data communications into data packets, such as Internet Protocol (IP)
packets, to be routed by the network element 104.

[0025] Figure 1C illustrates a system 160 for routing data in an infrastructure for a
DSL and Ethernet environment. Similar to the system 100, the system 160 comprises the
computing device 102, the network element 104, the database server 108 and the
network 110. The system 160 also comprises a Digital Subscriber Line Access
Multiplexer (DLSAM) 124, an Asynchronous Transfer Mode (ATM) network 126 and a
computing device 132.

[0026] As shown, the computing device 102 is coupled to the network 104 (via the
subscriber connection 112) through the DSLAM 124 and the ATM network 126. The
computing device 132 is coupled to the network element 104 through an Ethernet
communications 134.

[0027] As is known in the art, the DSLAM 124 is a device within a network that

combines a number of DSL communications into a single ATM transmission. The ATM

network 126 comprises a number of communication links for routing data based on the



converts the RF data conmunications into data packets, such as Internet
Protocol (IP) packets, to be routed by the network el enment 104. [0025]

Fi gure 10GvoloBwstosat es a system 160 for routing data in anpcmfusasiasert ur e
for a DSL and Ethernet environnment. Simlar to the system 100, the system
160 conprises the conputing device 102, the network el enment 104, the

dat abase server 108 and the network 110. The system 160 al so conprises a
Digital Subscriber Line Access Miltipl®xer (DLSAM 124, an Asynchronous

T f AT k. 126 d, a,. [ devi. . 32..,.[0026] As
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comuni cations fromthe conputing device 102 is received Into the network
el ement 1041l ds ddsribedmsadrealetdilielovATM pr ot ocol . Additional ly, as shown, the
conmputing device 132 and the network elenment 104 comruni cate based on the
Et her net [p0028dc olFigure dulbstiEtdserhiock dagramif aanebwork eldngat,la@dordifigdo eper at i ons
of the systens illustrated in Figures 1A-1C_ w | be described in nore
detai | bekmhodinpppef theinygnwor Injpagtiquias gurg 25ilasikates agererdesiled biaskwor k

el ement, accordi n&lét o an_ enbodi ment of the invention. | ngart i cul ar,

Fi gure 2 idjagtasm phihe gelyork plemeat K4 et hogak thedietrersiement AR Heludes k el ement
104. As s rt‘r%%%"c’ catré‘sezo'i?io‘ﬁp r'llfxe %let%vrgarﬂ tele:an(%:lrllt i&f’ zlllgcgj ﬁlscludes a control card 210 and a

forwarding card 212.

[0029] In an embodiment, each of the traffic cards 202-208 and the forwarding card
212 can include a processor and memory. Additionally, the control card 210 is described
in more detail below in conjunction with Figure 3. The traffic cards 202-208, the control
card 210 and the forwarding card 212 are coupled to system buses. In an embodiment,
the control card 210 performs control, system configuration and management tasks for
the network element 104. For example, if the forwarding card 212 needs to be updated
with a new Internet Protocol (IP) address table, such data is received by the control card
210 and transmitted to the forwarding card 212, wherein such data is updated therein.
[0030] Additionally, as will be described in more detail below, the control card 210
includes memory that stores addresses assigned and/or to be assigned to client devices
coupled to the network element 104. For example, returning to Figures 1A-1C, when the
client device 102 is attempting to couple to the network 110 through the network element
104, a series of communications are exchanged between the client device 102 and the
network element 104 in order to assign an address to the client device 102 (as will be

described in more detail below).



traffic cards 202-208. The network el enent 104 al so includes a control card
210 and a forwarding card 212. [0029] In an enbodi nent, each of the
traffic caods/n2023 208 and the forwarding card 212 can i n@CHASH1386DCESSOr
and nenory. Additionally, the control card 210 is described in nore detai
bel ow in conjunction with Figure 3. The traffic cards 202-208, the control
card 210 and the forwarding card 212 are coupled to system buses. In an
enbodi nent, the control card 210 perfdtms control, system configuration

and managenent tasks for he net wor enment 104. Faor ex le, if the
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at t enpt i NG, LOARRUPKIR thaFfit BAdH2ON00K rekdiVe bRd BHEEMiE 82 RBIATSm @hEMRMa 104, a
series of conmmunications are exchanged between the client device 102 and

the net Wahiksnakao® NheskOdpled tihéler Shéh @as irdfficantraskiinsstd the foiwaglingnt devi ce
102 (as will be described in nore detail below). WO 03/091963

PCT/ USO3/ 28822, Whérd {34 {rafficrcan be buffeded, grocessadcind pr amdird:tAo pthey trdffie f or
buffering, packet processing and forwarding of data packets being received
by the tr afrfl§ withar e n@®rR el8meninl §dans widlibeadescribddanmere tdetwildaloss 202- 208 can
be coupled to a nunber of data transmi ssion |ines, which are coupled to
ot her net H13R] el dhe ambodimgnbef the Aptorkglement Kdgs by svay 196 arample pRdyuetdyl .
Accordingly, the traffic cards 202-208 receive and transmt data traffic
from and @Y @hliitation3s Retearis plemepishaying gthen aichitectvig! conhieHraapeca affic is
transmtted to the Loaimrdif{flgl? card 212ﬁ.vvh e thi sft rhaffi SR be
buf f er ed, TSPEROSYS ERPATEIF of ShRIPSRRL BN drxamplgsrqf other network elements

that could incorporate embodiments of the present invention could have multiple

forwarding cards or'have a single line card incorporating the functionality of both the

forwarding and the controlling. Moreover, a network element having the forwarding

functionality distributed across the traffic cards could incorporate embodiments of the

present invention.

[0033] Figure 3 illustrates a more detailed block diagram of a control card within a

network element, according to one embodiment of the invention. In particular, Figure 3

illustrates a more detailed block diagram of the control card 210 shown in Figure 2. As

shown, the control card 210 comprises a processor 310, a memory 320 and a control

engine 302. The processor 310 is coupled to the control engine 302 and the memory

320. The forwarding engine 302 is coupled to the memory 320.

[0034] The processor 310 may comprise any suitable processor architecture. The

control card 210 for other embodiments may comprise more processors any of which

may execute a set of instructions that are in accordance with embodiments of the

invention.



cards within the network element 104, as will be described in nore detail
bel ow. [0032] The enbodi nent of the network el enment 104 is by way of
exanpl e awo m3ob19by way of limtation, as network el ement Parasosrgeser her
architectural configurations can incorporate enbodi ments of the present

I nvention. Exanples of other network elements that could incorporate
enbodi nents of the present invention could have nmultiple forwarding cards
or have a single line card incorporati AB the functionality of both the
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conpri ses a processo menory 320 and a contro engli ne 302. The
processor ;210Hif coRERs 890A Q. tARBoaRIMY, @lcofiR@i 55D B383nANdk ddGo ARARIbYr 0f320. The
forwardi ng engine 302 is coupled to the nmenory 320. [0034] The processor
310 may caddredsee3@dy suitabl e processor architecture. The control card 210
for other enbodi ments may conprise nore processors any of which may

execut e a[@086] of In msémbimdimens thekwiddagsses dre smaor biteme Padtotold)addmeset s of

the invention. WD 03/091963 PCT/ US03/ 12862 10 [0035] Additionally, as
shown, t héo bedpraniGRly astigedso alienustiubscritfersithdt s sespl@d®ithe hetwaddelements

306A- 3061 are those addresses for the subnet 340A, whil e addresses

306H 306M184.eThtymemontiRlanayalse spre gthersiataand/ g mstruciensofagiengple, for thebnet

340 can include one to a nunber of addresses. Additionally, as shown, the
subnet's 3gomrodgard 2192ad Fay FOMPESE Rk utabls gpemory,ueh g2 Aypapiic gandgmy ext 350

can i nclude one to aﬂw&@ﬁ:r of
access memory ( for example.

[0037] In an embodiment, the control engine 302 is a process or task that can reside

within the memory 320 and/or the processor 310 and can be executed within the
processor 310. However, embodiments of the invention are not so limited, as the control
engine 302 can be different types of hardware (such as digital logic) executing the
processing described therein (which is described in more detail below).

[0038] Accordingly, the control card 210 may include a machine-readable medium on
which is stored a set of instructions (i.e., software) embodying any one, or all, of the
methodologies described herein. For example, software can reside, completely or at least
partially, within the memory 320 and/or within the processor 310.

[0039] The operations of subscriber service selection over a non-channelized media
will now be described with reference to the block diagram of Figure 4 and the flow
diagram of Figure 5. Figure 4 illustrates a more detailed block diagram of a network
element, database server and operations and communications therewith, according to one
embodiment of the invention.

[0040] As shown, the network element 104 includes ports 420A-D, interfaces 422A-

D and contexts 350A-1. Although Figure 4 illustrates messaging and operations related



addresses 306. [0036] In an enbodi nent, these addresses are source I|nternet
Protocol (IP) addresses to be dynam cally assigned to clients/subscribers
t hat are wouplogedés 0 t he network el enent 104. The nenory P20/Usay1mb30 Store
ot her data and/or instructions, for exanple, for the <control card 210 and
may conprise any suitable nmenory, such as a dynam c random access nenory
(DRAM) for exanple. [0037] In an enbodinment, the control engine 302 is a
process or task that can reside withi dlthe menory 320 and/or the processor
310 and can be execu&ﬁd within_t rocessor, 310. Howeve odi ment s of
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be associated with the context 3501, etc.

[0042] The database server 108 comprises a number of subscriber records 450 and a

number of subscriber accounting records 452. In an embodiment, a given customer

premise equipment (CPE) coupled to the network element 104 has an associated

subscriber record 450 and an associated subscriber accounting record 452. For example,

a subscriber using client device 102 that is connecting to the network 110 through the

network element 104 has an associated subscriber record 450 and an associated

subscriber accounting record 452. While Figure 4 illustrates the network element 104

and the database server 108 as two separate elements, embodiments of the invention are .

not so limited. For example, in another embodiment, the database server 108 and/or the

records therein can be incorporated into the network element 104.

[0043] Additionally, as shown in Figure 4, the network element 104 and the database

server 108 are receiving and transmitting a number of different messages as well as

performing a number of operations. The network element 104 is coupled to receive an

address request message 402. The network element 104 is to transmit a request for

context message 404 to the database server 108. The database server 108 is to transmit a

bind to context message 406 back to the network element 104, in a response to this



operations illustrated. In an enbodi nent, a nunber- of interfaces are
associated with a given port. In another enbodinent, a single interface is
associ at esowsidioes gi ven port. [0041] In an enbodi ment, cecrasvy186D are
nmodul es/units associated with a given service. For exanple in an

enbodi nent, a given content 350 is associated with a given |SP.
Accordingly, a given content 350 can include a nunber of subnets that
conprise a nunber of addresses (e.g., 1Znternet Protocol (I P) addresses)
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and an assocl at ed subscriber accounting record 452. For exanple,

subscr i beinedsdgBdard dpeftiod€161seEfottBibeldWin doRj Lﬁ)@ﬂﬂﬁﬁith Agldvdila mmm/w k 110
through the network el enment 104 has an a5500|ated subscri ber record 450
and an as¥pair@fed subscriber accounting record 452. Wiile Figure 4
illustrates the network el ement 104 and the database server 108 as two
separ at e §00tdpnt $n patitudal, Figure So$ a flow diagramtfooprozidéng subscriber $arvice ed. For
exanpl e, in another enbodi ment, the database server 108 and/or the records
t her ei n cagledoniayens pon- -ghaadelized anedin apeardiog ko enccerabadiment of [tigoinggntion.
Addltlonally, as shown in Figure 4, the network el enent 104 and the

dat abase Tée PP@P‘U@JD@ the QOW&E@TW@O il be dasesibed withgelgrangertnthe gxeraplafyer ent
nmessages as wel | erf?rm ng a nunber of operations. The network el enent
104 is cofpiems §}{9W|neFd 5 address request message 402. The network
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receives this request. In an embodiment, the request includes an identifier of the client

device 102. In one embodiment, the identifier of the client device 102 is the Media
Access Control (MAC) Address of a customer premise equipment (such as the network
card) within the client device 102 that is communicating with the network element 104.
In an embodiment, the request is based on the Dynamic Host Configuration Protocol
(DHCP), which allows for the assignment of Intemmet Protocol (IP) addresses to clients
being coupled to a network, as is known in the art. In one such embodiment, the request
from the client device 102 is a DHCP discover request, which is requesting an IP address
from the network element 104. Returning to Figure 4 to help illustrate, the address
request message 402 is received into the network element 104 at the port 420A. This
address request message 402 is being transmitted by the client device 102 (not shown in
Figure 4).

[0046] In block 504, a subscriber identifier is generated based on the client identifier.
In an embodiment, the client identifier is converted into the subscriber identifier. With

reference to the exemplary embodiment of Figure 3, the control engine 302 generates this



12 request. Additionally, the network el enent 104 perforns a bind
operation, (the bind to interface operation 408), to bind the assigned
addr ess fwo oBloe19gs ven subscriber to the interface 422 forCThsosmssext
350A. The network element 104 is to transmt a return address nessage 410
back to the client device 102. A nore detail ed description of these
nmessages and operations is set forth belowin conjunction with a flow

di agram 500 of Figure 5. [0044] In pafBicular, Figure 5 is a flow diagram
for providing subscriber_ service ctioon over a_non-channelized nedia,
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is known in the art. In one such enbodi nent, the request fromthe client
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fromthe network el ement 104. Returning to Figure 4 to hel_fp illustrate, the
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convert the hexadecimal values from the MAC address to a binary value and add a

constant value to this binary value and convert the individual binary values into a
corresponding text character.

[0047] In block 506, the context 350 for the subscriber (client) and associated

subscriber attributes are retrieved. With reference to the exemplary embodiment of

Figure 3, the control engine 302 retrieves the context for the subscriber and the

associated subscriber attributes. In one embodiment, the control engine 302 retrieves the
context and the attributes from the database server 108, which stores a corresponding
subscriber record 450 for this subscriber. In an embodiment, the control engine 302

transmits the subscriber identifier to the database server 108, wherein the database server

108 retrieves the context and the associated subscriber attributes from the subscriber

record 450. Returning to Figure 4 to help illustrate, the request for the context message

404 is transmitted from the network element 104 to the database server 108. The

database server 108 transmits the bind to context message 406 back to the control engine

302.



In an enbodi ment, the client identifier is converted into the subscriber
identifier. Wth reference to the exenplary enbodi nent of Figure 3, the
control ewg@ia@Ie2 generates this WO 03/091963 PCT/ US03/ 1286A7501/82862
subscriber identifier. In an enbodi nent, the subscriber identifier is a
usernane to be associated with this client device 102. In one enbodi nent,
the subscriber identifier is a nunber of text characters that correspond
to the client identifier. For exanple I#n an enbodi ment wherein the client
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values into a corresponding text character. [0047] In bl ock 506, the
cont ext 3blertdevith 80X whsweb Siterfof adtivating a swlrcrlss aci@ing dvheseib gherdifferent
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fromthe §&Qi%8,rthp Edntrol engine 302 generates a response back to the client device 102 that

includes a redirect message. Accordingly, this redirect message could be processed by a

web site (described above) for activating the subscriber account. Accordingly, such a

process reduces the opportunity for a new subscriber to provide fraudulent, false or

incomplete data during an account subscription.

[0049] In block 508, an address is assigned to the subscriber based on the context

350. With reference to the exemplary embodiment of Figure 3, the control engine 302

assigns an address to the subscriber based on the context 350. As described above, a

given context 350 can comprise a number of subnets that can comprise a number of

addresses. Returning to Figure 3, assuming that the context for this subscriber is

associated with the addresses for context 350, the control engine 302 selects one of the

addresses 306 from one of the addresses of subnets 340A-M, which is not currently

assigned, for assignment to the current subscriber.

[0050] Inblock 510, a virtual circuit is generated between the client device 102 and

the network element 104. With reference to the exemplary embodiment of Figure 3, the

control engine 302 generates this virtual circuit between the client device 102 and the



record 450. Returning to Figure 4 to help illustrate, the request for the
context nessage 404 is transmtted fromthe network el enent 104 to the

dat abase wors®919408. The database server 108 transmts tReThiSn#l12862 cont ext
nmessage 406 back to the control engine 302. WO 03/091963 PCT/ US03/ 12862
14 [0048] In an enbodi nent, when the client device 102 initially

communi cates with the network el enent 104, the database server 108 w ||
not include a corresponding subscri betdrecord 450. Accordingly, if the
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control lists, etc. are selected. Accordingly, the control engine 302 can

retrieve hh@usRtlifed frédGhd Mient Bévics LISIHEIBE thiPiidReds i ofdeP irdsbRedte Bfecount
has been established. I n an enbodi nent, when the client device 102

request s datdpackets widlirthe sabdcribesesiibe (adnkidreforecthg lasdcialed ittt catee). a
response back to the client device 102 that includes a redirect nessage.
Accor di ngRgturbihg $o Figdierdewthelpesmatyate o gbujubetiqorwitte e eteatipn af thesfirtisl t e
(descri bed above) for activating the subscriber account. Accordingly, such
a  processirewt theesontrokengpect02ihindsythe addressiieihedntesioed 422, as dlusiraiod by the
fraudul ent, false or inconplete data during an account subscription.

[ 0049] | nbHidde fnterfase oppratign Aa& s Additigaallyy avehopa in figwe Ases P thiased on t he

context 350. Wth reference to the exenpl a enbodi.nent of Figure 3, the
control eSgRHAIORNSS thedrpalplrcyit, thegonseal epng fo\@ whigas thegequesisd a8disss ¢ he
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[0051] In an embodiment wherein the DHCP protocol is employed for the assignment
of the address, the control engine 302 generates an DHCP offer request that is
transmitted back to the requesting client device 102. In turn, if the client device 102
accepts the address, the client device 102 transmits a request back to the network element
104. The control engine 302 transmits back an acknowledge of this acceptance.
[0052] Inblock 512, the account for the subscriber is updated. With reference to the
exemplary embodiment of Figure 3, the control engine 302 updates the account for the
subscriber. In an embodiment, the control engine 302 generates an accounting message
that indicates that there is an active subscriber session associated with this given
subscriber, identified by the subscriber identifier (described above). The control engine
302 transmits this account message to the database server 108. Returning to Figure 4 to
help illustrate, the control engine 302 transmits this account update (update accounting
message 412) to the database server 108. Accordingly, the database server 108 updates
the corresponding subscriber accounting record 452. Additionally, although described
such that the database server 108 updates a given subscriber accounting record 452, in a

different embodiment, the database server 108 includes a log file such that modifications



addresses. Returning to Figure 3, assumng that the context for this
subscri ber is associated with the addresses for context 350, the control
engi ne 30®o08less one of the addresses 306 from one of tha/sdslimsses of
subnets 340A-M which is not currently assigned, for assignnment to the
current subscriber. [0050] In block 510, a virtual circuit is generated
between the client device 102 and the network elenment 104. Wth reference
to the exenplary enbodi ment of Figure 36 the control engi ne 302 generates
this virtual circuyi
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address in order to associate t ata packets scri ber session

(and ther gfcafded b he BHFEEAHBPorK eldnkEhts {AEIBY HemnorieRrébeBidigatdlori gure 4 to
help illustrate, in conjunction with the creation of the virtual «circuit,

t he cont r alppR&Gion SpaQific itBgatet [Tiroadts (RS s). 0SudhemémbBTiieladeshdmachige-
illustrated by the bind to interface operation 408. Additionally, as shown
i n Fi gur er¢hdaltils medivm ofi whivh is gerelr adet ofinstrudtioas Gier,tsoftivars) embbdying ey cont r ol
engi ne 302 returns the requested address back to the client device 102, as
i || ustr at eoe,lpy alljxd themathodeldgies descnibedheyeing Softwat0@n|redide, anmpletedylpmatnt
wherein the DHCP protocol is enployed for the assignnent of the address,

t he cont r Hastenagiially. wobingbisanemery agg/oppgthinghe processguiang/on ASKCs; For theansni tt ed
back to the requesting client device 102. In turn, if the client device 102
accepts t RBPReEb s spoHicalippihe WEp; gachippreadable fedium %H@sé Bk to the
network el e t 104, The .control engine 302 transnits. pack .an. acknow edge
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updat ed. wah&lé %gr grn?arclzﬁl%et(g g.t, Q%omputer). For example, a machine-readable medium
includes read only memory (ROM); random access memory (RAM); magnetic disk
storage media; optical storage media; flash memory devices; electrical, optical,
acoustical or other form of propagated signals (e.g., carrier waves, infrared signals,
digital signals, etc.); etc.
[0054] Thus, a method and apparatus for enabling subscriber service selection over
non-channelized media have been described. Although the present invention has been
described with reference to specific exemplary embodiments, it will be evident that
various modifications and changes may be made to these embodiments without departing
from the broader spirit and scope of the invention. For example, while embodiments of
the invention are described such that a separate database server is coupled to store data
related to subscriber connections. In other embodiments, such data can be stored within
the network element 104. Accordingly, the specification and drawings are to be regarded

in an illustrative rather than a restrictive sense.



exenpl ary enbodi mrent of Figure 3, the control engine 302 updates the
account for the subscriber. In an enbodi nent, the control engine 302
gener at eswansagmezint i ng nmessage that indicates that ther@Crasanimetive
subscri ber session associated with this given subscriber, identified by the
subscri ber identifier (described above). The control engine 302 transmts
this account nessage to the database server 108. Returning to Figure 4 to
help illustrate, the control engine 30%7transnits this account updat e
(updat e aé qQunting message 412) to the database server 108. Accordingly,
t he datab ver 108 updates the correspondi ng subscriber accounting
record 45 AddhtioHaLly, al t hough described such that the database server
108 updat 8"H 5 YBRCNibscri ber accounting record 452, in a different
enbodi nent, the database server 108 includes a log file such that
nodi fications WO 03/091963 PCT/US03/12862 16 to a given subscriber account
i's appended toxt sk : iment, instead of updating

¢ Al &)ﬁn uthi? 1tsrig¥ entdd ’?ﬂgéﬂg‘f}“ﬁgﬁa@@

the account for t su I ber, tes to the account are

transmtted torechivglaleghad fromed m1pulﬁ§ d8%ic® firlan AldREY, tiRlequddPbah&add or
gi ven subscri ber accounts. [0053] The servers as well as the traffic cards,

f or war di ng ufiyud valaedsseoiated Ghittche dsmpitiv deded; i n the different network

el enents i nclude nenories, processors and/or Application Specific

| nt egr at ed Ci r generaingASis€isipme Sasdd omethe nyiqueredluelabe esenmanis associateddith| e
medi um on which is stored a set of instructions (i.e., software) enbodying
any one, thercoalpufingélevitee et hodol ogi es descri bed herein. Software can
reside, conpletely or at least partially, within this nmenory and/or wthin
t he processor Bindngrthagiemamertera qoptext pithipogsreswerk glementspeci fi cati on, the
term "machi ne-readabl e nedi um' shall be taken taq include aHy mechani sm

that provides ¥IEBING gy 5ideess ththe SPmPRUREIRVICS) Within therontek an a form
010101 "S It SR SRR

magnet i c gﬁﬁ% dﬁ&g%age medi a; optical storage nedia; flash nenory devices;
el ectrical, opatlca',

2. The computer-implemented method of claim 1, comprising selecting the context

based on the username.

3. The computer-implemented method of claim 1, wherein assigning the address to
the computing device comprises assigning an Internet Protocol address to the computing

device.

4. The computer-implemented method of claim 1, wherein the unique value

associated with the computing device comprises a Media Access Control address.

5. The computer-implemented method of claim 1, comprising updating an

accounting for the computing device based on the address assigned.



acoustical or other formof propagated signals (e.g., carrier waves,
infrared signals, digital signals, etc.); etc. [0054] Thus, a nmethod and
appar at uswbas/ogreebl i ng subscri ber service sel ection over Poorvsehizsnzel i zed
medi a have been descri bed. Although the present invention has been
described with reference to specific exenplary enbodi nents, it will be
evident that wvarious nodifications and changes nmay be nade to these
enbodi ments wi t hout departing fromthésbroader spirit and scope of the
|nvent|on For | e, whi | s, of e i nvention are descri bed
such t hat ba scBBF SOBPYAT Q&l@@e@? FEieAT ETBilety F@l%&?lélnaﬁleearewf ated o
subscri beh, Bnectl ons enbé)d i.ments Y ‘gata can bg_h gored

wi thin t F&™hEF PR Qge‘?%}-&e %‘.’6‘4’“5%8 er”df‘%af‘iﬂ“e? rese B8 Pydipie Hos

dr awi ngs egarded in an illustrative rather than a restrictive
sense. %%gyggﬁggg&PCT/U803/12862 17 CLAIMS What is clained is: 1. A
conput er-i npl enent ed net hod conprising: receiving a request froma
conmputing device for an address, the request to include a unique value

associ ated W t ¢ E@nﬁ&%ﬂl&ﬁeﬁi@dhﬁﬂwd%@ﬁirﬁtﬂ MierRkihe LARNE vilased on the
uni que val ue, the usernanme associated with the conputing device; binding

t he usenmagdmpised a@Qiibexsf dcinidl valkies eidwhireial theresdmamacmngitengnambaddr ess to
the conputing device within the context; and generating a circuit between
t he conputdxnchalatérs eoraesgonding trethemninbed efdecimabaslees. on the address. 2. The
conput er-i npl enented nethod of claim1, conprising selecting the context
based on the usernane.
8. A computer-implemented method comprising:
receiving a request from a subscriber device for a source address for
communications in a network, the request to include an identification of the subscriber
device;
converting the identification of the subscriber device from a decimal value to a
number of text characters; and

assigning a source address to the subscriber device based on the converted

identification.

9. The computer-implemented method of claim 8, comprising generating a circuit

between the subscriber device and a network element based on the source address.

10.  The computer-implemented method of claim 9, comprising updating an
accounting for the subscriber device upon generating the circuit between the subscriber

device and the network element.

11.  The computer-implemented method of claim 8, comprising binding the converted

identification to a context within a network element, wherein assigning the source



3. The conputer-inplemented nmethod of claim1, wherein assigning the
address to the conputing device conprises assigning an Internet Protocol
addr ess twotlh@Iwedrputi ng device. 4. The conputer-inpl enedCedSo®13ser of
claim1l1, wherein the unique value associated with the conmputing device
conprises a Media Access Control address. 5. The conputer-inplenmented

met hod of claim 1, conprising updating an accounting for the conputing
devi ce based on the address assigned. WD 03/ 091963 PCT/ US03/ 12862 18 6.
The conput er-i npl ement e thod of claim1, wherein receiyving the request
from the GORFBHRIPAE WEVICE Seios STRISPERIENIngg SURE IS BEaBinehthe ity nam o
Host Contraol. Prot.ocol. 7. The conputer-inplenented nethod of claiml1,
wherein tﬁ%soﬁ]ﬁe&%ﬁ\/@?ﬁ%me’&%npri ses a nunber of decimal val ues and wherein
t he usernane conprises a nunmber of text characters corresponding to the
nunber of decimal values. 8. A conputer-inplenmented nmethod conpri sing:
ecei ving,3. 1 equesimpEieiriplebRed bfloddf elah of Whefd tRONIHAHEN 87 frel OF

comuni cations in a hetwork, the request to include an i1dentification of

t he subsckihefiberdVice BompRd¢ arNEdS Alcb&siCdaitbl dddeati on of the subscriber
device froma decimal value to a nunber of text characters; and assigning

a source address to the subscriber device based on the converted
identification. 9. The conputer-inplenmented nethod of claim8, conprising
gener ati nd3a ciAncapparatusebmpasinghe subscri ber device and a network el enent
based on the source address. 10. The conputer-inpl enented nethod of claim
9, conprising apsmarpp store a number of source addresses for a context; and
a control engine coupled to the memory, the control engine to generate a
subscriber identifier based on an identification of a computing device coupled to the
apparatus, wherein the control engine is to assign one of the number of source addresses

to the computing device based on the context of the subscriber identifier.

14.  The apparatus of claim 13, wherein the context includes a number of subnets and

wherein the number of source addresses are within one of the number of subnets.

15.  The apparatus of claim 13, wherein the control engine is to generate a circuit

between the apparatus and the computing device based on the assigned source address.

16.  The apparatus of claim 13, wherein the identification of the computing device

comprises a Media Access Control address.

17.  The apparatus of claim 14, wherein the subscriber identifier comprises a number
of text characters that correspond to the decimal values of the Media Access Control

address.



accounting for the subscriber device upon generating the circuit between

t he subscriber device and the network elenent. 11. The

conput er -wopBemen: ed net hod of claim 8, conprising bindi n@gCrhsovmsyert ed
identification to a context within a network el enent, wherein assigning the
source WD 03/091963 PCT/ US03/ 12862 19 address to the subscriber device
conpri ses assigning a source address of a subnet that is associated with
the context. 12. The conputer-inpl ement®d nethod of claim8, where the
identification_of the s Griper device comrises .a Media Access. .Control
addr ess. ig A}qg%ﬂﬁ’éfaé‘t‘%‘é}bci%ﬁ‘pﬁ Jhggpin ﬁ‘e ﬁﬁ%n&fng’d‘eéi f?r‘&’%ﬁterﬂ?r?ﬁ‘é‘?UHBf’g sour ce
addr esses f?}rh a,co texdﬁe' .Fnd a control engine coupled to the nenory, the
cont rol eFlodi eeS‘q)f)c ShEPREEC,  subscriber identifier based on an .
identification of a conputing device coupled to the apparatus, wherein the
control engine is to assign one of the nunber of source addresses to the

conmput i ngjglevi RASR L1 BEmeREheXt of the subscriber identifier. 14. The
appar at us of cﬁg}em 13, wherel nﬁt hegcont ext includes a nunber of subnets and

wher ei n t he nugBefficRfarEOdf HEluaes F&S RSt rédesvitg Hdth FrogNEciRint HEEcd) wwer of
subnets. 15. The apparatus of claim 13, wherein the control engine is to

gener at e @afficlcatd to redeiNeneRquésh forapparcatddresish thlpot owheitinrthe thgquéste based on
t he assi gned source address. 16. The apparatus of claim 13, wherein the

i denti f i caftcludes arf ideheficatiop of theglidetdese; aimpri ses a Medi a Access Control
address. 17. The apparatus of claim 14, wherein the subscriber identifier
conpri ses a nuabentrol gardicoxpled tathgdraéiccarthavhesein thesqrairg! easd compdsesianal

val ues of the Media Access Control address. WO 03/091963 PCT/ US03/ 12862
control engine, the control engine to generate a subscriber identifier based on the

identification of the client device, and wherein the control engine is to assign a source

address to the client device based on the subscriber identifier.

20.  The network element of claim 19, wherein the control engine is to assign the

source address based on a context of the subscriber identifier.

21.  The network element of claim 20, wherein the control engine is to cause the
client device to activate a subscriber account when the subscriber identifier is not found

in a database of subscriber identifiers.

22.  The network element of claim 19, wherein the control engine is to generate a
circuit between the port on the traffic card and the client device based on the assigned

source address.

23. The network element of claim 19, wherein the identification of the client device

is a Media Access Control address.



20 18. The apparatus of claim 13, wherein the control engine is to update
an accounting for the subscriber identifier. 19. A network el enent
conprisi myooaopmwasfic card that includes a port for recei wcmgsdaimeirom a
client device, the traffic card to receive a request for a source address
on the port, wherein the request includes an identification of the client
device; and a control card coupled to the traffic card, wherein the control
card conprises a control engine, the ébnt rol engine to generate a
ntification, of, . client device,

b ib id ifi b d h id th
Snd wher o2 ¢ nahe perork SEmEnt cladim 23, SEtei g SUbEPbe idepiiec e PE S e o1 | ent

devi based h o [ id Ltigr., 20 I f clai
15, wher ol PRE! SR EPUASER R FsorEsiBhu o e gncips MG P MEARARRE 0 Gn e

cont ext oﬁohgajgﬂgﬁgriber identifier. 21. The network el enent of claim 20,
wherein the control engine is to cause the client device to activate a
subscri ber account when the subscriber identifier is not found in a

dat abase of subscriber identifiers. 22. The network el enent of claim19,

wherein the coOR!hadhigP@addlé melRnDBBEHBYReRinsGudtions twkieh WheR exddateB®Rt ON
the traffic card and the client device based on the assigned source

address. 2#achine, saaiewuidkmatidnei peeforml opermidis congistigd t he i dentification of
the client device is a Media Access Control address. WO 03/091963

PCT/ US03/ 12862receiviri2a refhst fremvocdmpitimgrlavice foranaiddre?§ themeguest to intlede
subscriber identifier conprises a nunber of text characters that

cor r espond unisjue Nalue essopiatedweithibe computieg davitea Access Control address.

generating a username based on the unique value, the username associated with
the computing device;

binding the username to a context within a network element;

assigning an address to the computing device within the context; and

generating a circuit between the computing device and the network element based

on the address.

26.  The machine-readable medium of claim 25, wherein assigning the address to the
computing device comprises assigning an Internet Protocol address to the computing

device.

27. The machine-readable medium of claim 25, wherein the unique value associated

with the computing device comprises a Media Access Control address.

28.  The machine-readable medium of claim 25, comprising updating an accounting

for the computing device based on the address assigned.



25. A machi ne-readabl e nmedi um that provides instructions, which when
executed by a machine, cause said machine to perform operations

conpri si WO iBEBLHY I Ng a request froma conputing devi ce f@ecrarsordssess, the
request to include a unique value associated with the conmputing devi ce;
generating a usernane based on the unique val ue, the usernane associ ated
with the conputing device; binding the usemane to a context within a
network el enent; assigning an address2¢o the conmputing device within the

context; and geperating a cjrcuif between_the conputin evi ce d the
et vior k' epmenthoH@ERne:scahle HRHTE O s 25 TSR EFEHARS Dedepies B um of
claim 25, \whereip assi.gning the address to e .Co tin vi e, conprises
assi gni ngthﬁr?ofnrl?flg?glg Vgt G S HaE eSS ‘F%“%SLQ*‘SS%HBEB?J )ﬁﬁmg%ggftc(gqmr? . The

machi ne-r ga ke medi um of cl ai m 25, wherein the uni que val ue associ at ed

wi th the conputing device conprises a Media Access Control address. 28. The
machi ne-readabl e nmedi um of clai m25, conprising updating an accounting for
t he conputing device based on the address assigned. WO 03/091963

PCT/ US03/ 3886 2Th&maldfne FiabRGidiEn bEAERRDLS, WRFEHThOliniGhedvdlcCompties i N
receiving the request from the conputing devi ce conprises receiving a

request bas@Ber®T dacian ulués dAiswherein tieddserndiel daPrises3dnumbe ofexii ne- r eadabl e
medi um of cl aim 25, wherein the unique val ue conprises a nunber of .decinal

val ues andhasivtere corrésdpondiag tothemumbapoefideesnad valuaber of text characters
corresponding to the nunber of decinmal values. 31. A machi ne-readabl e
medi um t hat provides instructions, which when executed by
31. A machine-readable medium that provides instructions, which when executed by
a machine, cause said machine to perform operations comprising:
receiving a request from a subscriber device for a source address for
communications in a network, the request to include an identification of the subscriber
device;
converting the identification of the subscriber device from a decimal value to a
number of text characters; and

assigning a source address to the subscriber device based on the converted

identification.

32.  The machine-readable medium of claim 31, comprising generating a circuit

between the subscriber device and a network element based on the source address.

33.  The machine-readable medium of claim 32, comprising updating an accounting
for the subscriber device upon generating the circuit between the subscriber device and

the network element.



a machi ne, cause said machine to perform operations conprising: receiving a
request froma subscriber device for a source address for conmunications

i n a net wwokn3/opive3r equest to include an identification of POTeUSesibzsez i ber
devi ce; converting the identification of the subscriber device froma
decimal value to a nunber of text characters; and assigning a source
address to the subscriber device based on the converted identification.

32. The machi ne-readabl e medi um of cl ag# 31, conprising generating a
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net wor k el,elEifeq WHIEhE LOn@SSi 9ni ng the source address to the subscriber
devi ce conprises assigning a source address of a subnet that is associated

with the context. 35. The nmchi ne-readabl e nedi um of claim 31, where the
identification of the subscriber device conprises a Media Access Contr ol
address. 35. The machine-readable medium of claim 31, where the identification of the

subscriber device comprises a Media Access Control address.



