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[0150) SET-TOP BOXES [4] arv aative SIP network aig~
naling endpoints (Ls. contain & SIP User Agend) uud pesfors
SIP network sigualing through the SIP PROTOCOL STACK
{1.16), employing it »s thelr defuit SEP Proxy Hooves,
TRLEPHONE STATIONS (3] e reprecented an SIP uoi-
work signaling ondpoiats by a SIP Usor Agemt function
provided by the ABSTRACT CALL MGDEL[1.20], Thia,
both teroival lypes present themeelves 25 SIP netwerk
sigmiing cotpointa registered with e SIP PROTOCOL
JTACK [1.16] (Bupotioning as » SIP Proxy Server). As &
cesll, SIP votwork sigoaling ovonts from vither iypo of
termninal ¢an be [niorcoptod and wsed o trigger CALL
PROCESSING APPLICATIONS [123.2]

Terminkl Coutral aod Calt Brocessing

{6351} The ABSRACT CALL MODEL [1.20] provides s
abuirant eudpoiot reprosontation for ail TELEPHONE STA-
TIONS {3] wd SET-TOP BOXES [4) plugged into the
EDGE SWITCH [1], The SIP PROTOCOL STACK 1.16}
snd the ABSTRACT TELEPHONE CONTROLLER
prseent network siyoaling events sand TELEPHONE STA-
TION {3] device-level sigusling aveni, respoctively, 1o the
ABSTRACT CALL MODEL [1.28} Bither type of sigoal-
ing svent may wiggee sxecutfon of CALL PRO(ESSNO
APPLICATIONS [1.23.2] stored i Uw FILB SYSTEM
{1257 CALL FROUESSING APPLICATIONS [1.23 2} can
perform network signaling opsrations (sech w call coutnl)

13

through the SIP FROTOCOL STACK. [1.16) or perfirm-
wadia eonirel and device-lovel TELEPHONE STATION [3] -

caotrol operations through tha ABSTRALT TBLBPHDNB
CONTROLLER [1.19]).

[z} FIG. 7 depicts wohitechiral desnils reduted 1o the
desige and opecation of the EDOH SWITCH [1]} cudl wodel.
The DEFINITIONS scolion entry for the ABTRACT CALL
MODEL [1.320] pravides an axpanded discussion of tenug
nal contyol aud call processing &9 i wlaes o the archites.
warak context s forth in FIG. 7.

Mw;pmou Interfacos

[6193]) The X0V MOMT INTRRPACE [1.21] provides a
means by which a clicl application may; (a) remotel;

wcoss stored within FILE SYSTEM [1,23

datbasos; (b) remotoly tnvoke EDGE SWITCH [1] wie-
ploos ronirol end el festures; andior (c)
remotely igvoke DEVICE MGMT AGENTS [1.22] resident
ou the EDOE SWITCH[1). A remote cliss! will epiablish za
HTTP session theough the HITP PROTOCOL STACK
[117] Remote cliomt access for the purposs of Usia
sxchange of remwde invockifon of features is baged on vsing
XMEL.oncudiog for alf information. Data struchmes and
preemster Uals passsd betovenn Hie clisnt and the EDGE
SWITCH [1] during romote recess ays all XML, -encoded,

[6194] The SNMP PROTOCOL S8TACK [1.18] provides »
standarde-based device managswent inderface sigilay to thet
provided by (ha combination of tbe HTTP PROTOCOL
STACK [1.17] and the XML MOMT INTERFACE [1.21}
Bowever, the (ragsections ocowring through this interfoce
ars inittaind by & remeto natwork management sislion com-

plinnt with SNMP. The DEVICE MGMTAOEN’I‘S [122)in
ke BDOGE SWITCH {1] include specislized “SNMP
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Agonts” that communicals with the notwork mensgrument
station nying Managomont Ioformation Blocks (MIBS).
Thes, the SNMP Pno'mcot STACK (118} impleoois 2
more formal prosenialion of neiwork slement masagemeni
functiont to the IP CARRIER NETWORK {6}, as woitld ba
reruired for implomenistion of the ESN by » carrler,

Plstiboied Bdge Swilch Carror Notwork

Referesce Archivectugs
{0198) PIG. 8 deplcin 3 DES cwrier weiwork reforesce
architocture. ¥t provides 8 fonosl praasmtaton of ostwork
nlomonts that defloe tho ESW and is used by subsogueal
discossions within this disclosure 10 provide so operstional
context for systom wanagement, call sigealing, and network
sorvice delivery workflow sequewcss, All setwark elemonts
wre deacribed fo significanily wore doisil in the DEFINI-
TIONS scction,

[0196) The ESN recognizes the PSTN a5 s imporiast
f'copmpanton nstwork with which the ESN muat fully intor-
aperate. The ESN omust support call sessions that bave ono
sodpofnt in the ESN and another in the PSTN, whather for
tm perpose of point-lo-paint commusication betwoes

LEFHONE STATTONS [3] or for acoas to NETWORK-
%ED ENHANCED SERVICES [18] daployed in {ko
P

(8187} FAG. & depinia imporual ESN oetwork clements

syalem mansgaiosal,

d&vmnm\ﬁﬁdndlhnbss eress FEG, £ provides
the architectural contsx for all operstious suppoded by the
DES, FIGS. 7, 10 & 11 will salectively expose only thoss
petwork slomoniy frons FYG. 8 that sro cogudsed o illustrate
putculnr workflow scopncvs,

Disiributed Bdgo Swilch Sysicm Managoment
Warkfowy

[0198)  FIG, % depiet selocind clements of the DES casrier
asiwork rafereace architsctire fus ibs paspoes of illusiratiog
DES system mamagemsot workflow scquences, FIG. 9
inkyodnces solected cartier operations support systsm (O5S)
ckmocols [ the pupose of demonstraiing how the DES,
from wo operatiooal perspsctive, integrales with exiwting
carrinr back-office infrastmcinte,

(0199] The DES sysiemt masagement model does not vss
IP addroeses sx & means to idealify sodusers of nelwock

sorvices. W asmumes ibat TP wddees amignmenis wo

dynnmic, raasiont, sod oasily manipuinted by users. natead,
all subscriber sranssotions Lhat musl be accoucied for in
evens histories (L. billing records) are tracked on 1he basin
of ths unique physieal dovice address of e EDOR
SWITCH [1] that genoraind 1he avend, The physical devics
addross of the EDGHE SWITCH {1} is nol azcessiblo 1o the
usey, canoot be modified, and is passed ihrough 1he network
in encrypled fommat, thus il conpot ba slfered, falsifisd, or
othecwise carily mis«ewcsenled.

[0200] The YBS sysicm menagement workSow sequencea
below reference the ton programmadc relationships shown
in FIG. 9. These workflow sequences do nol capture the full
extent of DES system macegemont, but iostead bighlight
impostant cxrmpics,

Edge Switch Synchronization wilh SMP

{0281] 1o the event of EDGE SWITCH [1) rplecsment,
o SYSTEM MANAGEMENT PLATFORM [2] is required

CISC0.000201
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1o be able [0 reconsiruct the sofiwers lond aad oporatin
canfiguration (jocladiog, alt subacyiber.spocifio lnfomnﬁoxs
nied by & pasticulsr EDGE SWITCH {1). A, any changes
mnde by sud wer {tbe subswiber) to Clus of Jarvice
wotlivgs or service dedivery sforonces st be rofleciod
tinck into the SYSTEM MANAGEMENT PLATFORM (2]
(4ol vics.-wersw) (asough & syachrovdzatien process. Tin
syochronization peotoss a inidaied swomstically tough
{1} by sither the BDOR SWITCH [1] or the SYSTEM
MANACGEMENT I'LATFORM [2], wheaaver ons or the
nibior deteots thai # hes expecisnced o change io opevating
coofigurstion andfor subsoriber-apecific informatioa that is
untherstood © be makairined by both entities.

(28] Naol evecy datx obieot on 1be EDGE SWITCH [1]
18 wcemnily mainixived oo the SYSTEM MANAGE-
MENT PLATPORM [2]. For sxawpls, long afisr being
veparied 1o the SYSTEM MANAGHEMENT PLATFORM
{2] for sarvies bitting prrposos, poscatially years of call log
dats could be roiakoed withic ibe EVENT RECORD
REFOSITORY [1.23.1], remaining scressible fo lnorsetive
cabling sarvices. In the unsxpseted event of EDGE SWITCH
(1} sepl ¢, this cefl log information would oo Winger be
nocassible 1o the sbweriber (without 1hs carrer exywcting §t
usleg spevial dagnostic wols in & service depot), Presum:
by, they woukl bave savad cal) Jog roports by ofber msans
if the nforusion was cousiderod imponset 1o 1bem,

[6203] ‘The EDGE SWITCH [1] synchronfzation protess
is presanted for a cimummance of wplnemogi—a situation
{n which the entire contonts of e EDGE SWITCH [1] must
be updaiod, Rowevar, the synchronizelion procsss [s opt-
wized 1o cosmre Maet only new or chaoged inforandon is
sycubromiaed, Thus, synclrooization is & geperal provess of
Information mu;mmmmll will by inveked Mm

typew of sach 13 whemover & sw
:ﬁ:;u thets Clans of Srgvicn seitings ¢ prosonad prefore
ances. Tho symbiouira m;“ﬁmnmykmudm
bateh veade, whershy a ¢ sember of changes i)
exocation, or perbisps {4 ocoone coly at cortain times o
day, depondiog o how crithond the information, Trul:
ol chamges in infemation, such as changes is
Service, we origiomed on the SYSTEM MANAGMENT
PLATFORM [2] firmt Lo ensure 1t is retained io the eveat of
syochroaization failure,

the
of

Didgs Switch Repurting of Billsble Eveuks io 0SS

(0204} Ju the ESN, the EDOGE SWITCH [1] miginatas
biljehle evenis wud ctores them locally notid a pre-pro-
grammed fhresbold s mot, af whick time it reporis them lo
the NETWORK BILLING SYSTEM [17) Whea s EDGE
SWITCH [1) detects the threshold i met, it initiates a
trausnaission of now billabls events 1o the SYSTEM MAN.
ABMENT PLATFORM [2] vin {1}, Ths SYSTEM MAN-
AUEMENT PLATFORM [2] confirms eceipt of thess
cvents.

[0205] Bach cvent s hound to & pariculs ootwork sub-
scribat based wpon the physicsl device sddress of ibe EDGR
SWITCH [1] thet sriglosted if. Ths SYSTEM MANAGE-
MENT PLATFORM [2] sosty aod reformats the bitlsble
events inko stapdacd-formst billing woords prioy 1o trans-
mittlng them w the NETWORK BILLING SYSTEM [17]
vie {10},

16
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Edge Switch Servico Delivery Monitoring by 058

{0206] 'The SYSTEM MANAGEMENT PLATFORM (2)
witvely mooilom sorvice delivery by the RDURE
SWITCHES [1] sud reposts their sfatus kr the NETWORK
OPERATIONS CENTER (16) Esch EDGE 8WITCH (1} s
programmed 1o roport Sts stotus o tha SYSTEM MANACGE-
MENT PLATRORM [2) o) & specific, pre-dotermined time
jatervak When an EDGE SWITCH (1] detoots: that the thoe
intorval baw oxpired, of ot 2oy lims whea i deivcts an error
condition, it fnilintes & tranumiasion of & slates roport o fbe
SYSTEM MANACEMENT PLATFORM {1] via {1}, The
SYSTEM MANAGEMENT PLAIFORM (2] confims
rocoipl of this repaet and ke EDOE SWITCH [1] resets dts
linmer. The SYSTEM MANAGRMBENT M {2)
thon prionitizes, sy and rofomants thess roports Into »
standard format grior 1o traneoritting them to the NET
WORK OPERATIONS CENTER [17] via {9},

[0207] M a2 EDGE SWITCH [1) repori whows un alanm
condhion, o if the EDGE SWITCH[1] fails ko repont within
a spovifle dow frame, the SYSTEM MANAGEMENT
PLATFORM [2] will expaite reporting bf this information
1o the NETWORK OFERATIONS CENTER [16] ss an
sl conition tha roquires oxpedited mmsdiation,

Rdge Switch Troublesbootiug by 058

[029!? At eoy tina, the NETWORK OPERATIONS CEN-
TER [16] may quory a pustfoular EDGE SWITCH (17 (or
wod group of EDGE SWITCHES [1]y lo generste su
updaisd sies wport cod/or Lo inilisle poe or more inlemsl
disgrumiie pograms (e.p. DEVICE MOMT AGENTS
{1.22]) waidem on the EDOE SWITCH [1] for the purpese
of ramots troxblesbooting. The NETWORK OPERATIONS
CENTER [16) may ilso smirfeve, view, snior modify »
perifcalss BDOE SWITCH 1) baxe conliguration and sl
subscriber-specifi information siored on it

[£209] AR of iboas interactions batween the NETWORK
OPERATIONS CENTER [16] aod ooe or mors EDGE
SWITCHES (1) ovour through the same gararal mochaglsm:
the NETWORK OPERATIONS CENTER [16] fimt defines.
a select of subscribers based oo appropdate
critteis stk ax (0} o nemes or dinding numbors of oo of
mote individual sabscrivers; (b) the name of ¥ growp of
ubseribess {o.g. & organization soch ek x business), o (c)
u grovp of ewbscribers within » geogrphios! region, The
dofinition of a aclect population oeeurs though imMemctions
betwosh the NETWORK, OPERATIONS CENTER [16) and
itie SYSTEM MANAGEMENT PLATFORM [Z) via {9).
Through a similar wechanlam, e NETWORK OPERA-
TIONS CENTER {16} then sslects ttm desired logical
;’Wm&lﬂoﬂsmbﬂ applind to Uis soloct popu-

[0210) Ths SYSTEM MANAGEMENT PLATFORM [2)
Intes the select

I population of subscribses joic & popu-
latico of physical EDGE SWITCHES {1] that are providing

notwork services i hiose subscribass. 1t nexd iranalstes 1z

 logioal toablpskaoting uparations 1o be applied to this select

subacribor populstion into seqeences of EDGE SWITCH {1]
manegemont openations. Thess EDGE SWITCH [1} mao-
agernomd operstibgs sre thea miscuied a3 imersciions
between bz SYSTEM MANAGEMENT PLATEORM {2)
and the EDGE SWITCHES [1] via {1},
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[0211] The EDGR SWITCHES [1], for their pant, executs
the device manegemenl opocntions and knusmil rporte o
(ke SYSTEM MANACEMENT PLM’FURM.} } via {1}.
Tho SYSTEM MANAGEMENT PLATFO

cocoipl of thass reporis, soris wnd wformats them ok «
standard Foroat prne to frepemitting them to tha NET-
‘WOBK. OPERATIONS CENTER [17] vix (9},

Edge Switch P‘mvismnin; aod Configuntiva by

[#213] Ths NETWORK FRDVIS!ONINU SYTEM [15]
mus initiuts a leust three major operstions o propere the
BSN for network rervios delivery to a select population of
ooe or mew subsciibooe

[0315] (:) Updsts carries policien 1o surble motwork
delivery to this sslect population of subserip-

m;
[0234) (b} Configwre Ihe uciwork dialing plan to

include torminain uged by 1bs siect population of
rubmoribers.

[02[6‘] (c) Configure DES to provide network set-
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PLATFORM'S [2] mieroal sdminisimative informstion, thoa
theks mombers s idsatified sy “new subscribors;” asw
accounls am thep crested on the SYSTEM MANAGE-
MENTPLATFORM {21 Tho Class of Bervice cxpabililies i
tha POLICY SERVER [10] for all mewmber of the select
populstion are iranalaled into appropriste DES Uless of
Sarvigs represeotaiions (10 the exwot posgible) for the
worrespond sdcc;qpopulmnn on the SYSTEM MANAG-
MINT [2} New subsoribers no assigned
afeylt Class of Sorvice duttiogs and defauit servion prefos.
snves,

[0219] Hach subacrber acoount maiokioed oo ths 5YS-

TEM MANAGEMENT PLATPORM [2] contalns » ropistry
usud 1o associate ibet subscribey with one or more phiysical
ENGEBWITCHES [1] each identifiad by a nnigue physical
device addross. Hach registered EDGE SWITCH [1] bas it
g::“yslcnl toantion (street address) Hsted aloag with the dlal-

mmbers it sorves, Coareptisally, each EDGE SWITCH
}2] is sesving a portion of the everu)l network disling ptan,
[8220] WHeving syochronized i internal wdminisative
information with the POLICY SERVER [10], tre SYSTEM

 MANAGMENT PLATFORM [2] then trugslates the ssioct

T ¢

to this sedecl popsiation of subscnbers in x
mnnerlhanswumhntw{lhemiﬂpohdu

(216} Cunler poticics are wpdoted by cxisting means vin
7}, The logical provisioning upcnms typically include
initielly addiog 1he select population of subscribom o be
POLICY SERVER {14] aud lss‘gnhg s dofiik Clas of
Sarvioo, Yo sddiion, oech subacribe iy migaedomormm
diaking stmchers (or other Ingionl eudpaint sddmsses sccornd-

ing lo nanxing convesions wed to ideatify sutmcribes volcs -

and multimedia tsrmivals), In the BSN, the dmlnaplm for
the most put is maintaioed by tha DNS SERVER [16]; thus

ke NETWORK PROVISIONING SYSTEM (15} must
ensnre thad dishng sumbent acd/or eodpoind addnessss
assigoedt t the selct subscrber population in the POLICY
SERVER [14] are abo repieaenivd within the carier’s DNS
infistracters, The METWORK PROVISIONING SY5-
TBM [15] updnies the DNS SERVER [10] vix {6},

[8217) The NETWORK PROVISIONING SYSTEM [15]
coufigures the DES to provide network seevices 10« selom

population of subseribers hrough its Intencticns wilt lhn
SYSTEM MANAGMENT PLATFORM[{&] via {8
NETWORK PROVISIONING SYSTEM [18) first dn ncs |
select populsiion of subscribess based on sppropriste criteria
sush an: (») 1bs names or dislivg ouobers of oue or wore
individosl subsceiboms; (b) ths pame of & group of subscrib-
m (u.g, uuxgniznﬂon such ws » bmnoss); or {6} u graup

within grapbical regiva. The debailion

ut & solect Wﬂhﬂon onctss thovgh intereciions betwesn
tho NETWORK. PROVISIONING SYSTEM {15} scd ths
SYSTEM MANAGEMENT PLATRFORM {2) via {8],
Thiough » similsr mechapism, e NETWORK PROVI.
SIONING SYSTEM{15] thew initintes metormatic provision-
ing for that scloel populstiva,

[6238] The SYSTEM MANAGEMENT PLATFORM [2]
inilizstes sutomntic povisioniog by syachmuiziag all of its
inlesoa} sdginisirative information for the select popelstion
with 1be samo seloc! popnistion on the POLICY SERVER
{30} wix {5}. ) thera sre determined o be membors of the
saject popaintion that exist oo the POLICY SERVER [19)
bt tisé do not exist within the SYSTEM MANAGEMENT

of subscribers inlo a population of regisisred
EDCIB SWITCHES [1] thet e providing network sepvices
to those subscribtes, 11 next ativmpis 10 communtcate with
each BDOE SWITCH {1] vix {1} 10 uplosd the secossury
sysioms soltwars and submiber-apeuﬂc information noces~
sy lo orl metwork mervies dolivery by the EDOE
SWITCH {1} Sobscxibor: fion incindes 3
spuctlio sel of Cluss uf Sorvice capubiliiien punchancd by the
subscribor. Chaa of Servios capsbilitivs me accompanied by
Sofault Clasa of Servica sertngs, Some scitings are assigned
dJefuult petwark sevvics duﬂvurymm w8 appropuists
1o 1he patiswdes perwnrk servica sffeoted,
{0221] Twe EDUE SWITCHES [1}, for thoir part, copficm
1ho suceess or fulhure of tho provisioniog oporlicns, such
to the SYSTEM MANAQEMENT

Iraasiitng 2 sepont
PI..K]‘FDHM [2] via {1}, Whan the SYSTEM MANAGE-

MENT MLATFORM [2] bas vomplsted provisionlog and
conﬁg\mu all EDGB SWTTCHES [1} for the seloct popa.
Intion, il 301t the raporls returned by the EDGE SWITCHES
[1] and reforawts thom icto 3 standasd fonmal prior 1o
\rioswiting them W 1he WETWORX PROVISIONING
SYSTEM [15] vin {8). As part of ihe provisioniog process,
e EDGE SWITCHES [1; in the selrct population auko-
matically pwﬁm  reset and coie onlive o hegia reiwork
servics delivery; (bey then bugin 1o Weasmil ponodic status
reporls wa doscribed by the workfiow sequence “Edge
Swilch Sarvice Delivery Monitoriog by 088."

Fod-sser Configuration of Edge Swiwh

[8222] An cudwsor (io. the subscriber) mey pedorm
application-wedizivd configaration operations that sasblo
thmhwwandmndxfyMESWM[l]Cimn!
Service seitiogs and aetwork service delivery prefcroocts
using 8 web browsar, An BDGE SWITCH {1} configumtion
wod nniwork services tumagrment web application recniog
on 8 WEB SERVER [11] prozenis » graphical wser ioterface
via {2}, sxposing information relevont fu that parifcular
subseriber’s Cless of Scrvics. The web application performs
& secwre Jug-in vie {3} to the XML MGMT INTERFACE
{1.21]), within the comext of aa HTTP session supported
tbrough the HTTF PROTOCOL STACK [1.37}

CISCO.000203
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the EDGE SWITCH {1) may be socxypied to ensure sccwre
neoens, Snd-uaer wodifcations lo the BDGB SWITCH {1}
configuraion or  au miommation  ase
roftacted baok i0 the SYSTEM MANAGEMENT PLAT-
PORM [2] ax 000 s i is practical ta do ga, sccording to the
workflow sequonce “Edge Switch Symohronlzation with
SMR”

Bud-User Interaction with Bdge Switoh

[02324) An ond-usst (lo. the subscrbur) msy perform
appication-wediated intsractions with the EDGE SWITCH
[Huu-djmlwnﬂworkwviuddiwu. Cenaln nete
watk ssvices (o elocosnty of nstwork scrvices), such as
inlesactive caliiog zorvioes we implemented a5 web wppli-
cations nepndng oo » WEB SERVER {13], Ths wrb apphi-

catlon prosasts ¥ graphicad user interfane vin {2}, sxposing
aformation releeral Jo that particuler ustwork service, such
os dsphy of call Jop datu, for examph,

{02253 The web application perforems a secure logdn vik
{3} 1o be XML MOMT INTERFACE [1.21}, within e
context of o HTTP scasion seppartcd throwgh the HTTP
PROTOCOL STACEK [1.17}, Communicaiions betwron ths
wab npplicstion sod tbe EDGE SWITCH {)} m-y be
socrypied to onsuro socurs eccess. Th

MOMT INTERFACE [1.21), the web tppllcllhn may 3
sccems information stored o variows ED

detsbaxes, acfor () xccoas fralnres lnn mmnuu
goriedt by ths EDOE SWITCH [1), such s call contsal
opetalioos,

Dristributed Edge Switch Call Sigualing Workdiow

[0226) FIG, 10 depicts sclocied clemonts of the DES
cardder nbtwork refsrocce archiicohus for bo purpose of
Mustvating DES network oall sigualisy workBow sequences,
SIP network sigaatiog paths and daisbase questios sre shown
a3 oy julate to various call set-up oxamples. RTP bearer
paibs wsw ool shown aed sbould be xmmed Bom « ogical
pemspective (o ooy poiat-lo-polst botwoen SIP nstwork
signaling casdpoinis paticipating i a SIP cul] seasion,

Rule of Distributed Bdgo Swilch as 2 Distribulad
S1P Proxy Sarver

{62271 FIG. 11 i x companion Yo FIG. 10, providing
details as io how tbe DES functions as » distiibured SIF
Proxy Server, In the DES, oack EDGE SWITCH {1] cmbeds
its own SIP Froxy Borver within she SIP PROTOCOL
STACK [1.16] This SIF Proxy Servor roplaces most of tha
BIP Proxy Borves fumctionatity thet is b the NON provided
by » cralealized, network-based SIP Proxy Server, such o
the SIP PROXY SERVER [12] depisted in FIG. 8 for the
Distributed Edge Switch Carrier Reforence Network Archi-
tocture, The SIP Proxy Server within the SIP PROTOCOL
STACK [1.16) bas scooss o sebscriber policy lnfonustion
{ng. subsceiber Clss of Sorvico and profruncos) elorcd
wierorlly withio the EDGE SWITCH [1}; thus in muost cases
it doss oot need 10 defer o § ustwork-besed SIP PROXY
SERVER [17] o maksa policy-rshated dovisiomn on ils hobaif.
Io eddiion, the The SIP Proxy Server within the SIP
FROTOCOL STACK [1.16) may acoess the DNS SERVER
[16] iwough the BROADBAND ACCESS NETWORK
[6.1] i ordze to translaio dialing cumbers 1o IP sdd

1ly, ths contalizod SIP FROXY SERVER [12]ix for |
Iho moat part oot sed by tho DES (or in any BEN) to suppont
SIF cal] sesslons botwoen EDOE IWITCHES (1}

[0228] 1t ix likoly tho cass that & carier will not atlow
varestricted BIP connectivity wittdn the UP CARRIER NET-
WORK {5} To control secess to cxtrier-ownsd SIP ostwork
signaling endpoivis (v, EDGE SWITCHER {11 PSTN
GATEWAYS [8], SIP APPFLICATION SBRVERS (13D,
cortain. SAP call seasiops may be ecrypisd or contaln
specislized parameiers, To s end, te SIP PROTOCOL
STACK[1.16] provides s “protocut grooming” function o,
if necussary, re-write, cocode, aediw decods STP messagns
for tha prrpose of susuring socure, systactivally corect SIP
notwork eigasliog within the 1P CARRIER NETWORK (6],

{0229) lotoxodly within (he EDGE SWITCH (1], TBLE-
PHONE STATIGNS [3] plugged dnto It aw seproscaicd s
SIP User Agent instsnces by the ABSTRACT CALL MOD-
BL'S [1.28] Telsphone Gateway funclion, These SIP Usor
Agens are crented (o opersio on hebaif of TELEPHONE
STATIONS [3] that aro by themselves incapabls of perform-
ing BIP actwork signalivg operstioas, These SIP Usor
Agrnis musl utilize ths SIP PROTOCDL STACK [1.16] ss
their dnfauh 8TP Proxy Server o ordet to pasticipste fn SIP
natwork aigealing opsrsdioos that invelve cerrier-owred SIP

k sigoaling epdpoinis. SET-TOP BOXES [4) s
native BIF unigonling exdpoiuls, tod wheo plugged
inlo the EDOGRE SWITCH 1), 1hey oo wausl spesify the SIP
FROTOCOL STACK {1.16] s thely dafaull SIP Proxy
Server fu order 1o participue i SIP network sigoaling
upemmpm ibai involvs carricr-owned STP network sigusliog

{0236] Bscsuse cach EDGE SWITCH [1] contalns s owo
SIP Froxy Server, (he nstwork's capacily to provids sscure
S[P Prowy seevices seales with the network hself, Each
EDGE SWITCH [1] conains the computing resousces nec-
easery (o pravide SIF proxy services 10 ail terminals plagged
inio it. The DEFENITIONS section of this disclosure con-
teins » (il digcussion of by BDXGE SWITCH [1] call modsl,
aug hese {1 s explaiuod bow ite SIF Pyoxy Sorver capabifity
of the SIP PROTOCOL STACK, {1.16] makes pousible thy
implomsataion of lhe ABSTRACT CALL MODEL'S
[1.20) Calling Service Dolivery Fanction sud Adwission
Control Tanctinn, Both of thess fanclions opersts in the
network signaling plaoe and sre made possible as & resokt of
MMM&:SIPPRDTOCOLS’TAGC[I]G]kphying
the role of & fiacy i alf oalls origioated from and
raswered by the m:uz SWITCH [1]

{023) Unigue to the DES fx its poes-to-poes call routing
sl “mobitiered” configurabl call ser-sp woddl thet
Ingstbar: () sasbla the lrgeal mober of simulisneous calls
lo pecur with the lowest possible wilization of network
resowrees, and (b) guaranies virtaally instantaneous gal)
seiup dwey for no-astwosk ealls, Thesa dexign slomenis
broeflt the wermies implementing the DEY beeause it enables
tbems to deliver aa tnd-user experionce thas sigoificandy
improves upop what is possible through the legacy FSTN or
th psopesed NG

[8232) DES na-petwork call sa-np thnes are vichi
slly inswntweous, genoraiing riog signwling aed
wo-way voice cornmunicatipns withowt any pes-
veivable delay.
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(4233} For ell practical inteols and purpoess, DES
ag-petwerk call sot-up witl virualy nover blook dua
to wuak congestion ({6, will nol elurn “metwnrk
busy™s

[0234] DBS foature delivery (.8, offis tlephome
foaturos, socans bo nstwork-basod appﬁcnﬂum) ey the
oodl-uset theough volos wnd moltincedia terminxls is
virtanlly instautsneouy,

0238)  Tho multi- call aalxp model supported by the
EDGR SWITCH 1] may bs configured to opimslly supp

19
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STATION [3] or SEY-TOP DOX [4] that Is not plugged Ioio
the ssms ERGE SWITCH (1) and without using oo intor-
weiitle, ceuirally-locsied SIP PROXY SERVER [10] lu e
iP CARJUER NETWORK {6}, A+ dopicted In FLG, 10 for
the BDGE SWITCH 1] sbolod A (originatiog the calf io this
case), SIP call sigoaling comus dieeclly o the EDGE
SWITCH {1] labsied B (a8 indicatod by {3}). In this cass,
the SIP Proxy Serves oaps of the SIF PROTOCOL
STACK [1.16), s deptoted in FIG. 11, iz able to perform »
DNS SERVER {2] lovk-up o canvert the Cxrend daling

aall roviug roguements unique 1o & specific carer's
implepaaataiion of the BSN. The service logle neoded fo
superviss tbo EDOR SWITCH (1] odl set-up prucadure js
impisrnentod iy & CALL PROCESSING APFLICATION
11232}, fo the case of call origisalion by e EDRGR
SWITCH {1} » CALL PROCESSING APPLICATION
{124.2), for exsmpls, would be iriggered to sxaculs when
e of-hook svenl wes detecled for 8 THLEPHONE STA-
TION [31 plugged into 1.

[#236) Siave all notwork servica delivery and call process-
ing logle is mansged loternally by the EOGH 1}
ol wineo biltiog evenls (i, call ascouniing records) we
storvd inteceally by the BDOR SWITCH [1], the gresier or
lesswr involvameat of contralized potwork resowrces bas bo
fmpsot on ihe ability of the EDGE SWITCH [1] to (a)
deliver buale calliog services aecording 1o tha subsoribes's
Class ov Swvios, sndjos (b) o arcovat for their use through
s EDGE SWITCH'S [1] internal origination, stosags, and
forwaniling of billahle sven: teconds 1o ths SYSTEM MAN-
algorithess s Kol mquired to route theongh coaton

SIP PROXY SERVERS [17) that xro respousitie for origh-
uating bilabhe syvenin aod s oan be opthmized with grostor
flexdbitity, FIG. 10 dopiols tbs HIN sahitectural oontest
noceaswy % describo suloctod uall siguating workflow
oxumples that ilhvateate this fexibilisy;

On-switch Ol

[0237] An on-switch call oocurs when a THLEPHONR
STATION {3) or SET-TOF BOX [4] plugged Inwo ibe EDGE
SWITICH [1] silomnpis lo cafl soolber TELEPHONE STA~
‘TION [3] vr SETFTOF BOX [41,;7!11%«! inlo e same
EDOE SWITCH [1]. As dtraud FIG, 10 for the EDGE
SWITCH [1) labelod B, SIP call sigmdiirg ocowrs iatemally
throagh the SIP PROTOCOL STACK [1.71], essemially
point-to-poiat belween ivlemnl SIP User Apesls as lndicaled
by {1}. RTP boarsr Inmmission occurs. poiot-lo-poiot
through the I ROUTING MODULE [ 2] in much the snms
way. As a0 sliernsive ko RTP trsnemisaion, to vo-swiich
call moy stmply Linerconmrect mudiz stroams assovinied with
the puiicipsting TELEPHONE STATIONS (3] directly
throngh tha MEDIA STREAM CONTROLLER [1.7].

{0238] If the dhalig mwshor for the far-end caomot be
{demificd a3 a TELEPBONE STATION [J] or SE-TOF
BOX [4] phagged info the seqe EDUB SWITCH [1], call
set-up sarvica logls may chaose to fuitiss « direct calb or and
indirnct call, dapending the circumstance. Moal calls in 1be
ORS e inilisted as direct calls,

Direet Cal)

{6239] A direct call ocours when a TELEPHONE STA-
TION [3) o SER-TOP BOX (4] cails anothor TELEFHONE

ber 1o ax I codpoial addn Py W{z}'“‘-‘%
the SIP PROTOCOL STACK [116] withia the BDGE

SWITCH [} s fally capnbls of parforming all oporstious
nocussary 1o ogiablish » SIP call seasfon besed on B364
tinng number addressing withoot axsistance from 2 ceo-
trally-located STP PROXY SERVER [10}, Class of Sorvice
informstion that woubd dalermine whethor or ool = sibe
seribor should ba allpwed 1o plaze the call in e finst place
is il sored internally by ihe BDGR SWITCH [1) and
updated we requiad by (e SYSTEM MANGEMENT
PLU‘ PORM (2], As & resull, thers i3 oo coed for the SIP
PROTOCOL, STACK {1] to query ibe POLICY SERVER
[1#] for ndditional infermation neccsry to sol-up the call,
RTP bearer taasmizsion ocours polut-to-podt Lwough ths
I CARRIER NETWORK [6] in the usuad way for 8IP call
sassions.
Tndivect Celf

{0240] An indirec: call acvues when a TELEFHONE STA-
TION [¥] or SET-TOP BOX (4] nsos sn inlermediate SIP
PROXY SERVER [10] o call another TELEPHONE STA-
TION [3] or SET-TOP BOX [4) This typs of call ocoars
when the servies loglo nsed to cel-up ihe cal} exp! uses
tha 1P addross {or anue) of the natwork-based 512 PROXY
SSEVER [29] as tha SIP Proxy Secvar thist ahonld sot-up the

[0241] Asdepicisd i FYG. 10 for the BEDOR SWITCH {1}
Iabelad A(originating 1be call is this case), SIF call signaling
accurs twaugh the SIPPROXY SRRVER [12), as indicated
by {4). The SIP PROXY SERVER {12§ xecems the
POLICY SERVER [14] for votwork call ronting informa-
tion, a indieated by {5}, sud » DNS SERVER 2] o convest
the farond cialing umbee to s IP ondpoint addrem, as
indicated by {6}, The BIF PROXY SERVER [12] liea
fusctions a & S ga router o shultle SIP network
sigualiog to sod from Ihe [-ead BDOE SWITCH [1)
labeled B, a8 indicaied by {7}, RTP bewor irunsinisnion
E:‘cimm point-lo-notod through the tP CARRIER NETWORXK

{0242} Tuihe DES, this type of indireat call usually ocours
when the dialed oumber i3 an endpoint that cap only be
teuched throngh 2 PSTN GATEWAY [8], or wheg the didled
sunbor is » SIP APPLICATION SERVER {13, as inctivated
by {8} aod {¥}. In these cases, the caccier will afien deploy
s SIP PROXY SERVER [10] n « meane o implomont a
Joad-! ing function; that ix, the currier will configure the
SIP PROXY SERVER [10] lo wule luge pumbasrs of
incoming calle to ap available FSTN GATEWAY (8]} or 5IP
AFPLICATION SERVER (13} Ju ths reveme dignction,
incomiag calln from the PSTN GATEWAY [8) 1 EDGE
SWITCHES (3}, for example, must be routed through the
SIP PROXY SERVER [18] so that it cun be diresied to the

corect EDGE SWITCH [1) in the IF CARRIER NET-
WORK [8).
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On-antwork sad Of-natwork Calls

[0243] All direct or fudirect SIP call sosvlons that ocour
betwean cuipoint el He within the BSN (e, cotirely
withle the 1P CARRIER NETWORK [6]), tod-to-cnd, are
wremar) Yop-octwork™ calls, An “offastwork” call coowrs
whonewee e sad of & call session s an that Hes
auvede of the IP CARRIER NETWORK. [§] (sech ax (e
PSTN (7], mgnediose of widch endpolol origiosted the aall.

[0244] Off-sotwork culls to the PSTN {7) utilize & PTSN
QATEWAY [8) to comglots W oxll pails oz both siguali
sad bewter connections, Beesnss 1he PSTN CATEWAY (8
i 2 shaed tosource, potcnedly Jocaisd oaly fn selecied
network sugmvais aod scccased by many network users w
the smee i, it roquies somo degree of expundad acmes
vootrol, The carcior sy wish to pastitlon the TP CARRIER
NETWORK {6} with respect o PEIN GATEWAY [6)
rocoss, porhaps for (s purpoacs of loed belwclog and
rosuriug sedundausy, The PETN GATEWAY [83 will roquire
assisinnee in routing calls inbonod om the PSTN {7) 1o
ypecifio IP CARRIER NETWORK {6] ¢ ts, For alt
thess pucpoaes, & SIP PROXY SERVER [12] is most ofien
used a8 an intenuediary; s e & practioal maltey, an
off-octwork call ia vinually always ap indirect call. An
oxamplo of xn oX-aeswork call s depiciod In FIG, 10 whore
the EDGE SWITCH [1] hibeltd A conects to % PSTN {7)
cudrm Utrough the PSTN OATEWAY [8], s fnckicated by
{18} wwa {11}.

Disiributed Bdgs Switch Network Ssrvice Delivery
WoekBow

{8243) FIG. 12 dopicts selocked slsmenis of te DES

aarrier aptwork refeconcs architechue for the puipose of
lustenting DES network  acrvics. workflow
According 1o the DEB network saevicn delivery

soqueaces.
motdel, services iaternel to ks BDGE SWITCH 1] aod

those rosidisg in o petwork are coxobined ioto more
compretionsive oeiwork tevices basad oo the sabscriter’s
Cless of Serviics. Almosl svery netwoek sorvice provided by
the EDOE SWITCH [1]}4s derived from, inlistod by, or buiht
or wop of EDGE SWITCH BARIC FEATURES [1.24)
EDGE SWITCH BASIC PEATURES [1.24] render TELE-
PHONE STATION FEATURES sud SET.TOP HOX FHA.
TURES to subsusibers through TELEFHONE STAIIONS

%’:%md SETTOP BOXES [4] wapeatively, a5 iodlcatud by
1}.

[0246} Auy call origiomoed or received by x tuminal
plugged inio \bs EDGE SWITCH [1} will ihe trigper the
exmcution of partiowlus servics logic (fe. CALL PROCESS-
ING APPLICATIONS [1232]. Tbo oxeoution of which
pucticulag servios Jogie depeads upon the subseribor’s Cluss
of Service capabilitics, scitings, aud proforences; somo 3ot~
tings wilf change the Jogic 0 a completely differont type of
stirvies logic aliogelber wheress ofier soltings may sinply
ahuwmnmdoilhmmcuhgn I sooe cases, the
service logc of EDGE SWITCH BASIC FEATURES
[1.24], such as “call-bnvwarding” for oxample, may m 3
mater of sowse roditeet” calls 1o NETWORK-BASED
ENHANCED SERVICES [18] NETWORK-BASED
ENHANCED SERVICES [18] may be acoessible 1o the
EDGE SWITCH 1] a5 network signaling e 1y rasiding
in cither the PSTN (7], a3 indicated by {4}, or 1o IP
CARRIER NETWORK [6), s indicaied by {8},

Nov, 28, 2002

[0247] Ao mud'} eampls of {5} sxish in a populsr
votwark service callod *voico cail-answering” ‘T imple-
ment voice call-answeriog, A coodiliousl oall-forwanting
feaiure (EDGE SWITCH BASIC FEATURE [1.247) is pro-
gramumed io forward & call io a voics call-answaring
oation (WETWORK-BASED ENHANCED SERVICE (18]
i the TELEPHONE STATION [3] cings tyres times without
bolng soswesed or is bosy,

[0248] An EDGE SWITCH BASIC FEATURE {1.24)
Ry b sbstihled with EDGE SWITCH OVERRIDE FEA-
TURE [1.25] that either (a) 1dds fanctioorlty (o o top of
it, an inditated by {3} or (b) provides s akarsative oaple-
wantation of it, as fudictod by {2},

[0245] o provide an exxmpls of {3} (Le. adss Rinction.
ality lo EDGE SWITCH BASIC F [1.24]) ths
previous pxampls of voive cull-answering cao o expuded
1o offer n Clasa of Service setting that would end sn {natant
messnge o inform the subscribor (hat by wers recoiving &
vojce messege. fn Lhis casn, 2 simple iostant mossaging
clieat i the EDOE SWITCH [£] would perfecm (be mes-
saging operstion aflay the callor was forwsrded to e volee
call-nnsworlug spplication, The origine fanctionalily of
basic call-suswering remains vachasged.

(02300 To provide en cxmmpls of {2} {le. provides an
alievaative implémentution of xn EDGE SWITCH BASIC
FHAFURE {1.24]) the basig call-lorwarding function could
ba replaced completsly with = moro advanced version that

maintsined » #do-not-diswrb™ funotion basad on thae of dny..

At vociain times of ihe day (a8 programmed by the sub-
scrlbar) all callers would be mstomstically irvefecred o the
voice call-smaworing wnd the telphoos would
ool ring. The origlasl fuactlonality of basic call-ausweriog is
chunged i alier s bebavior based on the time of day,

(6as1] o some rases, ibw desied EDGB SWITCH

OVERRIDE FRATURE vmples for the EDGE
SWITCH 1) to mﬂm&m ‘Ax indizatod by {6},

An exampie of {6} woudd be s “roniact daling” feature in
which lhe stundard disl-bone provided as sn EDGE
SWITCH BASIC FEATURES [1.24] is mmphmyupuoed
with splaced with a NETWORK.BASED O

FBATURE [19) the supnorts multiple disking xmdahun
depending oo subseriber whim, The pew disl-tone feahere
would int with i subscrit ncy Hat, snablE

thom to “click (o dial” from ths COMPUTER WDRKSTA-l

‘THN [] dsekiop, or simphy sprak the name of the contact
they wish io dal, or allow them to dial the ielsphons o the
wsvizl maoner.

Proforred Embodimest of Edge Switch

[0282] F10. 13 dopicls a picfomed embodiment for the
DES. A vesion of the EDGE SWITCH [1] bes becn
copslincled for resldunilsl subscriter deployment u.smg a
Very-higirdula-rats Digital Sobseriber Line (VDSL) inter-
face to the BROADBAND ACCESS NETWORK (6.1}
VDBL bit ireaxfer rates vary ecoording to cable leogib and
by manufaciurer. VDSL chipaets comently svailable sup-
port downsircam bit wransfer reies over 25 megablissecond
for ceble keagihs in sxcess of 3,500 feet. Upsiresm bit
iransfisr mies are typically Jower iban downslerm rass.

CI560.000206
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Edge Switch Pliysical Foras Fector

{0283} Thbs BDGE SWITCH [1] supports foor dndividual
POTS Boos and four SET-TOP BOXES [4] using an BTH-
ERNET 8WITCH [20] plugged into the VIDEO STREAM-
ING DEVICE INTERFACE [1.5}. 10Basc-T othernot toch-
logy h nged lor the cabls cornsotinos, An ETHERNET
XIUB wd inio the COMPUTER DATA INTER-
} niwo wsss 10Baes-T otberoot techrology. Tha
BT}!ERNET HUB [9) oowbles lowr COMPUTER WORK-
STATIONS (5] 1o sharo & sfogle data service,
[0234] 'Ths EDGE SWITCH (1] is deployed on the ool
work-side of 1he SUBSCRTBER ORK INTERFACE
[21] at the Telo Butranon Froilily where be inside wirlng
i% avcassible Torough & POTS chanos! beok sounted oo the
outside of the sabscriber premisa, It is powered by currool
fram the copper wite pland supportiog e VDSL brondband
uptwork sncvice,

[0285) EDGESWITCH {1} vhectronics and countoioes we
contalned within ao snvivonmentslly protected plastic hous-
ing thet fncorporaics » binged cover pass] wsed 1o pravide
sorvice scowss. The physical dimensions of ihe piastic bows-
ingg wilyros the ﬁamfulorohhe’lhboﬁnuml’mﬁity(lﬂ‘
holghtx9® widihbnd” depth). Uslog the existing Telco
Enlranes Pacidity (ongimlly uwed for POTS sorvics), the
EDER SWITCH (1] gains the elecirioal aad rovironmont
proéection provided for the cxistiog cotrance devies; addis
thoeal protection cepabilitios wiiin the hrusing e iocor-

in the design 10 further protect the electunic com-
pomenta

Baadwithts Uiidleation
[6255] Pach of the foaw POTS interfucos support three-
way calling foaturos sccssitde to the TELEPHONE STA-

TIONS{3] nteroally, they suppor four-way calling 3o as to
onsble . sdditiond calt leg fn o tbmes oy cafl as would
oconr i the cult was 1o be Infsrcopiod for faw enfoseommnt
saslstnuce, Voice vommunications powfnally utilles the
6.729 codes (voroder type), which cousunes 8 kilobyle/
secondd por voice boarer chanps] (wedia sbeam) cornoction,
With four simultaguous POTS scxstoos, sach {ovolved io
thres-wey inicroepted call, ihe tot) bandwidh cogrumed ko
voico transmisdon is spproxipately 100 ilobitssecond
(ot ineluding signaling and packatization overbosd), In the
evonl that the EDGESWI‘I‘CH [1] deteots modewn topes on
a line, such as from a fax hine, il will
chlnpthc cvxht: tmm G.729 a io G.711 50 xs o eoable
icatfons over ths voica bearer

channal,

0257] A bigh-quality video sesm copsumes approxis
mately 3.5 meguabits/seconsd; ihux tots] bandwidih for four
simultanecis video (multimedix) is approximaiely 14 megl.-
bits/second. Tukieg these estimoaten inlo consideration, the
maxitewm bandwidth thet conld be cosmumed by EDGE
SWITCH (1] voivs sed mullimudfa sesions is spproxi
outely 15 megsbitsiserond. Assuming 8 VDSL beoadband
capuble of supposticg 20 wrgabiis/cecoad, At lenst 5 egs.
bity/second wonld be svailable for duin comumaivslivos by
1hs COMPUTER WORKSTATIONS [5],

Operatioos) Copacity
[0258) Tus EDGE SWITCH [1)supports EDGE SWITCH
BASIC FEATURES {1.24] for TELEFHONE STATIONS
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(1], SET'TOP BOXES [4] sod CCMPUTER WORKSTA-
TIONS {5} Two dofnut CONFIGURATION PROFILES [5)
e pro-prognmed indo the BDORE SWITCH [1] 0 a8 to
voable TELEPHONE STATION FEATURES and SET-TOP
BOX FEATURES (o operais as follows

[0239] A dofsult termiosd function koy profils I8 config.
ursd 50 a8 to emnble subsaribers o avtass TELEPHONE
STATION FEATURES by eotoriag DTMF digit sequoncos
through the TELEPHONE STATIONS [3] TELEFHONR
STATION {3} apecd-tfinl keys may be programmed o sup-
port these D'TMF digil soquences s0 thnd they can be used &8
dodicated fomum koys,

(02607 A default SETTUP BOX [4] interface profiln I

progounimed into he EDGE §WITCH for the particular type
of SET-TOY BOX [4] ot the subworfber premise. This inter-
Pace profije is used internally by tha BDOE SWITCH [1]
copven 1ha veodor-spacific command sequoaten supported
by the SEFTOP BOX [4] 1o be compatibls with tba cbuma!
selociivn proteco)l mapportad by the NETWORK-BASED
ENBANCHD SBRYICES (18] providing selectable video
coatent;

DEFINITIONS

[llﬁl] This section mm:!mdnﬂnﬂinmintmojurbywm
\ terms, aod 18 rofe 2 in thix dizol

The wlacommminm {ndusiry containg a vaxisty of visws

sogarding whl compiises thesa slemoris; thus the

defnitinne 0ol in &l caves be considorsd sbuohte.

Dofnitions sonoimed with oumerical ideatifisrs in bracksts

refir 10 sysiem slomeats that are oxplicitly shown in fgures.

IETR |

{oaez] mwﬂnﬁmudu;'l\skvom(wm The. IBTP
mumndmhbndywhoucmmﬁonmmﬂmlhnubody
of work is preseated inifially as xa *Intereot Drefi” witch
eithor cxpives or Is formally pi itd o & “Roquost for
Commeat™ (RPCY. Both the Intsroot Diaft axod RFC docu-
meats muat comply with s comient format convention,

TU.T -

[02¢3]) Itemutional Telecommunications Usnjoo—Tele-
phomy ATUT),

POTS

[9Z64]  Pisin Old Telephone Sorvice. Standasd acelog telo-
phone servics provided by the PSTN. POTS wlies upon a
CENTRAL OFFICE SWITCH lioe card comtaiming & Swb-
scxiber Line Intexface Cincudt (SLIC). For mare informating,
wem ihe definiioa for the TREEPHONR LINB INTERPACE -
[1.5] below.

EDGE SWITCH [1]

[0265] DES system clerannt that is & hardware device used
o {erminsls fP-based voice, video, aod date brosdband
noywark servios at the nework subscriber (customes)
promise, N is deployed a5 v premise-besed network element
at the cersizr point of demsrcuion whers oulside wirog
connesl to inside winng, sud fusclions ss an integml
service delivery componsot of the 1P CARRIER NET.
WORK [6]. EDGE SWITCHES arc consirucied aceording
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to & vadiaty of fonm-factors as required to scovmmodale
vaice, viileo, aod dats tormination requdremsents o the sub-
suriber pramise,

[6268] Rogurdinss of form-factor, sl BEDOE SWITCHES
a0 con managed by 3 SYSTEM MANAGEMENT
PLATFORM {2}, which i lnstalled in the contral offics or
“coniral officn cynivalost. When the EDOE SWITCH 5
consected o the BROADBAND ACCESS NETWORK
{6.1], it rogicrors with » defanlt SYSTEM MANAGEMENT
leomm that timse, the BYSTEM MANAGH-
MENT P 2] remotely loada she ADOR SWITCH
with al) the software ocessary for it to delivor the metwark
survices (sorvico capabilities) purchened by the suhacriber at
whons promise the BDGE SWITCH has beon ivstailed.
Ouce the EDGE SWITCH completes iis sysism stariop
procsdire with 1he now soliware foad, the may
thon configuse the BDOB SWITCH sonording to thelr paee
sonkl proferonces Uwough » web user inteciros. A weob
spplication rvnaing oo » WEB SBRVER initistes ng
wntheaticated (sacure) logis 1o the EDG) TCH and
thotebry wodiates gebacribor scooss to its foatuses,

[0267] Acchijecturally, ihe EDOR SWITCH bas two dix-
tinet “sidea” the nstwork sids and tho subsopbor aide, The
volwork akde of the BDOER SWITCH ates 2
BROADBAND WETWORK INTERRACE {1.1] tunt physi-
cally conpecis it 0 \bo BROADBAND ACCHSS NET-
WORK 6.1} i provides all nocossery electricat {(xed polop.
tially optical) ngnel moduluion and actwork sdsptetion

asossasry 10 tarminste brogdbend cotwark avcoes. The oet-

work sido uitimatsly preseols the TP ROUTING MODULE
[1.2} in the EDGE SWITCH with an IP access path irough
e BROADBAND ACCESS NETWORK [61], dyumi

cally nggregating voice-over-IF, video-over-1B, sod conwaon
dutaover-IP packel flows into & componite 14 packel flow.
The iotal biteats transrnission roquiremsents for ihis compos+
o IP packat Bow mast be kas ian or cqual to e tord
available through the BROADBAND NETWORK INTER-
FACE {1.1} Cenizal v its ability o supporl muki-service
delivery through the BROADBAND NETWORK. INTER-

FACE [1.1], the FDGE SWITCH sepports ioteranl service
Jogis ibat detnemines if the projecied comprsite TP packel
fow that would be reyuired 1o support Ihs ddhny of alt
soquestad voics, video, sud dale services would exceod the
total bitrate trsnsmisaion svailable from the network sids.

[0268] The subscriber side of the BDOE SWITCH con-
secl lo TRLEPHONE SET-TOP BOXES
(4], and COMPUTER WO! S 15} installod al the
subsoribor premiss. It provides telsphone services 1o Lhe
TELEPHONE STATIONS {3], video (mumm.) sorvicea
to the SET-TOP BOXES [4}, aud dala communication
serviees to e COMPUTER WORKSTATIONS (5). la tx
cuse of TELEPHONE STATIONS [3], Ihe EDGE SWITCH
converts ambog elecirical (and potemially digial) miephone
device-lovel signaling and voice travmuission couventions
la wad Sowm P peckens conistning ST oelwork sigpaling
information epd digilally-cocoded voice. lo tbe cass of
SET-TOP BOXES [4], it is ansurned that davice signaliog
* information sod mecia content we slready digitally-sncoded
in 1P packets and um SET mPBQXES B"l] uauvely wpport
SIP netwosk s The
sion control foutures thal vosble it o dnny voicy mdlm video
calling sorvice dolivery 1o TELEPHONE STATIONS [3] or
SET-TOP BOXES, or aHivouats dala servico delivery to
COMPUTER WORKSTATIONS {5},
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[0269] Suppoat Fox volco-overIP oe vidoo<aver-IF call
sesslons on the subxoriber side requires that the EDGE
SWITCH perfonn » princitized 1P routing fanction to ensiss
the Hauwly Weroapon of 1P pecksd flows bi-divectionulty
betweon the TELEPHONE STATIONS [3] (and SET-TOP
BOXES [4]) and tbe 1P CARREER NETWORK {6} As
TELEPHONE STATIONS [3) (ssd SET-TOP BOXES [4]D
aaewer iocoming SIP call cossions or originste oatgoing SIP
cndl sessions, tbe BDCE SWITCH dyoamically reserves the
requisits astwork side bandwidih oo domasnd—effostively
rwmoviag i frow ihe pool of baodwidth avdlsbl to COM-
PUTER WORESTATIONS [5]—and ciscrectly reassigns #t
to medls rangusission. IP prokets wosded for resl-time voico
sud kireaming vidon iransmission ans teotated fnto Isboled 1P
packet flows, The abelsd voics md vidco packet Bows un
theqt roated by tho 1P ROUTING MODULE [1.2] through
Ihe BROADHAND ACUESS NETWORK [5.1] 8l a bigher
priorily than cormmon dala paclests, thus znabling fiom to be
rooted profarectiaily theougl oiher slemepts of the IP CAR-

RIER NETWORK. [6], sorording to & higher quality o!
wervics than Y o sigport dalu tr

sion,

{0270} TOLEVHOME STATIONS [3] ad SETTOP
BOXES [4] plogged Into the subseriber sids of the EDOR
SWITCH may to » cevlain oxtont ho veador-specifiv ia the
way they commumicste with K. For the purposs of zormel-
{zing ths way thal sxnd-usors ey accoss noiwork sorvices
using differend branca of TRLEPHONR STATIONS (3] and
SET-TOP BOXES [4], ws EDOE SWITCH supports tsomi-
ual aduplation fosturvs, wm sguonling aed
meds formet cogversion y in roal-timo a9
reqatred to intaroperus with SIP eudpokats msid!ng withiu.
tirs 1P CARRIER NETWORK {i]

[6271]. TELEPHONE STATIONS {3)] also tsnd to differ
&umvmnxmvmm fhelr fummtion key layouts, For
, & telephono koy dodiested ln deleting a voioe
mmpwﬂlzum-mnquuuwkvymm!my
nod match the tose sequemce or sy oode uillized by a
particular vendor’s voict messagiog sysibm for the same
fundiion. Telephono fusctios key layout profiles osz be
programmed jolo the EDGE SWITCH by lhs subscribor
{medinied Bough n ssiwosk-brsed web server) so that the
EDGHE SWITCH oo corvert 8 vendor-speoifie tope:
sciuence ar key code used by » prrticular ‘TELEPHONE
STATION {3] 10 a wser imerface convention bat can be
uodewsiood by NETWORK-BASED BENHANCED SRER-
VICES [18}.

10272} Although the SET-TOP BOXES [4] patively sup-
poct SIP ] g snd cox through w12
coonection, the EDOE SW’I'H:H may siill be required to
couverl vendor-specific device sigualing informstion (o.g.
protacols for chanos) solection) o bo compatible with
convedtions used by NETWORK-BASED ENHANCED
SERVICES {18} providing video streaming conieni.

[0273] The EDGE SWITCH has sufficient storege and
pabiliting jo imph np optimizd sobsel of
aubscrﬂ)w \ulephone festuros and services thatl are loda
provided by the CENTRAL OFFICE SWITCH [7.1
includiog cetain Customsr Looul Access Sigualing Services
(CLASS} and selecied PBX/Centex Ieatores ususlly pro-
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vided 1u busineases, Telephons sorvioms and festiver wro
provided by cach RDOE SWITCH lo the TELEPHONS
STATIONS [¥) plugged into il withowt auy roquiremont to
Imerfxcs x CENTRAL OFFICE 8WITCH{7.1}, und withaut
iy sgoirement lo fotorface network claments such i 1P
Cantrox” fomura servors. Innsmutch s tdephons foncaros ara
implemanted interaally by the BDGE SWITCH, 50 to is the
ability to gowerate und internally store cveol hisworles for
subseriber access to these sorvicea. The intcroally stored
ovonl histories are sostedt by the BERGE SWITCH such that
hillsble evants may be perodicslly trxnsmited to 8 3Y8-
TEM MANAGEMEMENT PLATFORM [2) for furtber
provessicg. The SYSTEM MANAGEMEMENT PLAT
FORM {3] positivaly identifies the ond waer thst gonernted
the Yillable svenis by mak:hiog the physical devico adthiras
of the EDGB SWITCH that grocmied the biliable svonls
with ibe physical devies wkiress of a0 EDOE SWITCH
regisiered 1o au ewd user, .

[374] Privato dlaling plans may be cached in the EDGR
SWITTH, a5 mre subscriber praloconoes wod related copflgw-
rathon data gecossary to support tolsphone fauture dolivery.
Asingln BDGE SWITCH can internally siore over & year of
call tog data, and make that information svailsble 1o
ihivdpasty spplicstion; thus the EDGE SBWITCHES
deployed {n the norwoark colloctively fuoclion ss s disib-
uied subscriber call log date buse that scales with the
network and is capable of roal-time acoess by notwork
spplicstions, An EDGE SWITCH can muka ity fostus
delivery and call control capabilitiss available o & thirde
party applcaiion; tus the EDGE SWITCHES deployed in

the network eotlpctivoly funciion as & distributed call contval.

aod featere dolivery resource that acales with the peiwork
and in capable of (nsar) real-time aceess by network apphi-
cutioos,
subscrivar-spacifie information (call Ing and Class of Sap-
vice data) sod cailing feature delivery remotaly sccessible to
third-parly spplications eoablss new lypea of intsraciive
ealling sorvicas i which subsoribers may actively partiai-
pafe fn uebwirk service delivery by (e EDOE SWITCHES.
[02753 Mudug the most ktelligont wse of policy data wd
subscriber preferences cachod withio it, the EDOE SWITCH

[1) sitempits 10 covaect 1elephons calls axd daliver telephane -

[eatures in ke mos Jocalizod manner possibls with minimal
awsistance from carrler oetwork okements, Ths EDGE
SWITCH {1] suppors SIP network sigoaliog natively and
incerporates e owa interaal call ronting functionality, wak-
ing it possidls for telephone calls between TELEFHONE
STATIONS (3] phugged ioko the same EDGE SWITCH io be
toutar futernally through its I ROUTING MODULE {12}
or poleutisfly throwgh ilv MEDIA STREAM CONTROL-
LAR{171 Asn thess “on-switch” oall sessions do oot
requine Betworl resouTces (0 suppon eod-i0-end cignaling,
madia ission, or ielept devies coutrod, aod s
are nol sigoificant consumens of netwodc Mvoxvolasion
FCHIRICER.

{m‘é For tetephone calls botween TELEPHONE STA-
TIONS {3) thal we ot pluggsd imio tbe same EDOR
SWITCH, the call paths aro established as STP call scesions
thsough the P RER NETWORK [6] betweon EDGE
SWITCHES [1]. 'Thtis wote of cummunication is possible
baewuse each HDOE SWITCH {1) presents the TELE-
PHONE STATIONS P%(Ind SET-TOP BOXES [4] fo the
P CARRIER ORK [6] ks an arvay of intelligent SIP
sodpoints.

s capebildy of EDGE SWITCHES to meke

Nov. 28, 2002

BROADBAND NETWORK INTERFACE [1.1]

[0277] Hardwaye subcomponent of the EDGB SWITCH
{1] thet physically coanects i jo 1he BROADBAND
ACCESS NETWORK [§.1] usivg eny one of nuccher of (81
Layer 1 teosdbnad techaotogios (o.5, coaxisl cabls, Ethernot
cably, upltios) coupling, or copper wire) as required by the
lost carrder, This sabcomponond provides 1P conaectivity
from Q81 Layer 3 (network laysr) down, which ocludes 081
Layer 3 (dain link layer) wod O8] Layer 1 (physical layer).
Whilo the BROADBAND NETWORX INTERFACE may
bo implomszated uaing sy typs of OSI Layer 2 sad O1
Layer X technology, i s required to aggrogate all syailable
broxdband notwork isnsmission capacity it wo single IP
data sorvies in OS Layur 3, asmd then to prossi a latorfaos
ic that data service to the 1P ROUTING MODULR (1.2} &
Is onticipated 1bat ln some iwplemeniaticns, e BROAD-
BAND NETWORK INTERFACE rmay be support prograns-
mable loghe thet would tnable il lo bo customized or

upgraded, osootialty reaiotely by ths SYSTEM MANAGE-
MENT PLATFORM [1].

¥ ROUTING MODULE [1.2)

[8278] Hardwam schoomponest of the BDGE SWITCH
[1] that pesforms all 1P (O81 Layer 3} packet routing
functlons. 1t communicatos with e BROADBAND
ACCESS NETWORK [6.1] through (s BROADBAND
METWORK INTERFACE [1.1} B provides [P-bracd video
sizam connectivity for SET-TOP BOXES [4] through the
YIDEOG HXTENDER MODULRB INTERPACE {1.4) and
provides [P daix copneclivily 1o COMPUTER WORKSTA-
"TIONS (4] through the COMPUTER DATA INTERFACE
{15} ¥ provides vvice stresm conneclivity for TELE-
PHONE STATIONS [3] thiough s integrution with the
MEDIA STREAM CONTROLLER {1.7} apd PACKETI-
ZATION COPROCESSOR [1.6]

[U27%] This subcomponsn) enforces profecentlal routing
policies to soanrs bigkor priority voice and video packeis are
routed In » Gmaly Dubion, Tio P ROUTING MODULE
prioritizes paclots for sonting bassd upoo a Jabeting mecha-
nism hat assigos them 1o predofived QoS sindards, Highor
prioriy peckais are clasificd end schedulad Jor processing
shead of towes priveity packels. The 1P ROUTING MOD-
ULE supporis teansoniesing patbways in which both conpee-
tion endpeinty comespond 1o voice or vidso tsrminsls
plogged into the samue EDGE SWITCH [1] and supposts a
progrunmelic ioledface such that it may be dirsetly con-
trolled by Eobiwre in the TP ROUTING SYSTEM [1.4],

POWER SUPPLY [1.3]

{0289) Hardwarm suboompansot of i EDGE SWITCH
{1] Wt conditiom power from & BC POWER SOURCE
{6.2) prior to making il wailabic to the elocironic compo-
nsnls of the EDOB SWITCH [1]. This subromponsnl pro~
vides for surgs protecifon aod mny be implemented with
battesy frnctionslity so that il is able 10 conligme powaring
the EDGB SWITCH [1] for u perind of Gms after the DC
POWER SQURCE [£.2] bas failed. Tha POWER SUPPLY
{1.3] momy tie iuplomented with o switch that sanblés it o be
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switchod betweon o power (fom the BROADBAND
ACCESS NETWORK [6.1] physical cousswlion) or from &
prunio-bused power source,

COMPUTER DATA INTERFACR [$.4]

fo2B1} Handware subcomponsat of the EDOGE SWITCH
[1] tovegrated with oxtesnal exbling interines usod o plug ia
ovo or more COMPUTER WORKSTATIONS [5] to the
EDGE SWITCH {1} The COMPUTER DAJA INTEA-
FACE suppoils bidirectioual IP duks paibs vaed for common
dute ranspont between the 1P ROUTING MODULE [1.2]
sed e COMPUTER WORKSTATIONS [5] If more than
oup COMFUTER WORXSTATION [3) is used, s ETH-
ERNET HUB {¥} or ETHERNET SWITCH [20] may b
used for e purpose of distributiog dats slresme lo mars
than ogs COMPUTER WORKSTATION [3] al the sama
time,

VIDEO STREAMING DEVICE INTERFACE [1.5)

{8282) Husdware subeomponant of the EDGE SWITCH
[1] intograted with exiernal cablig micrface that i used 10
conmct SIP video stveaming devices weh s SETTOP
BOXES [4] SIF mecta streaming devices aativaly support
SIP satwark 2igneling, The VIDED STREAMING DEVICE
INTBRFACE supports biditvctional 1P duin paths used for
SIP aotwork sigeeling sod resllige medin siroxming
betwess the TP ROUTING MODULE [1.2] sad cae ot mors
SET-TOP BOXES (4], If mere than ane SET"TOP BOX [4]
is phigged intn 1be EDGE SWITCH [}, a0 ETHERNET
Smlulwhmdmummmﬂidem

bandwihh ¥t K quality of service
for alb video call sessions.

PACKETIZATION COPROCESSOR [1.6)

[8283] Heslware subcomponext of 1he EDGB SWITCH
{1} that s nead by the MEDA STREAM CONTROLLER
{17} 10 wesisl o real-ios processing of voica media and
voics-relaied TP data packols trasmoiticd throwgh the TP
ROUTING MODWULE [1.2], Must packet processiog carvind
out by the PACKETIZATION COFROCESSOR [1.6) b in
support of IETE REC 1889 om HYP: A Transposi Protocol for
xcummnmuuu,mummma on RTP Pay-
Toad for DTMF Digits, Tokphony Tones aod Tekophony
Siguals, The PACKETYZATION COPROCESSOR may -Isu
be used fur pecket tabsliog fo mark voico-related IP duly
packsisoriginating at the TELEFHONE LINEINTRRFACE
[1.9] withs iks spproprisis quality of servies mausker priar to
theiy imsoductiog to the [P ROUTING MODULR [1.2],
Wiile some implementations may chouse o jmplomsat
voice encoding and decoding slgoritnes oo the DIGITAL
SIGNAL FROCESSOR {1.8], it is also possible that 1he
PACKETIZATION COPROCESSOR {1.6] could bo msed
for (hls purposs,

MEDIA $TREAM CONTROLLER [1.7]

[0284] Herdware subcomponent of the EDGE SWIiTH
[1] ueed 10 interconpect, wix, acd prooess full sod balf-
duplox wedia stroams. For a media stream (o be inlercon-
aecled, wived, o proceveed by the MEDIA STREAM
CONTROLLER, ut fenst oo of its endpolnis mwat tecminate
on i, wherens the otbes sopoint of tbat modis stroam may
lerminate cithor ou the TELEFHONE LINE INTERFACE
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{19] 5z withka ibe TF CARRIER :mwonxm {irnosenit-
[&;d t}l;wah {be BROADBANT NETWORK INTERFACB
b

[6285) The MEDIA STREAM CONTROLLER cun be
usnd W Joteroonnect two medls streams 1o creats o full or
half-duplex media soasfon, 1t can imtarcoonect 1himee ot mare
modin stromms to ceente a fully meshed contorescs, The
MEDIA STREAM CONTROLLER cmbks mulfi-party
coofaronce calls of (his type txongh the w0 of conforochig
recusces. Al medin strosms that am foulercomested through
4 voufarencing resousce will mceiw 1he weain ontents of
sl other modis siroanm d 1o thal conf ing
resource. Medis (eosmission W or from say media streun
sucpoint ceu be cusbled or disabled, sod sigusl prooessing
algosithma oay be applied in any sirenm,

[U288] The MEDIA STREAM CONTROLLER pliysi-
cally foterfaons the IP ROUTING MODULE {1.2] on the
witwork side of the EDOR SWITCH {1} and the TELE.
PHONE LINE INTERFACE [1.9] o the subscriber side, In
arder to move sificivatly irassinit voice in sl Jims theough
ihe BROADBAND ACCESS NETWORK [6.1] (xccording
o 1BTF RTP protocol mtundards), the MEDIA STREAM
CONTROLLER{1. 'T] F) Iln mcxrmzmow COPRO-
CESS0R [1.6) as 2 dedt

for packst processlng. In like fashico, lba MEDIASTREANM
OQONTROLLER (1.7] uees the DIGITAL SIGNAL PRO-
CESSOR[1.5] s x dedicatod peripheral computing rosonrca
1o o diginl slpei processing slgositboe ibat way be
ipplicd dynanrcally to madu stionms #s Doodod,

DIGITAL SlGNAL PROC’BSSOR [1.8}

[8287) Hardware subcompooent of the EDGE SWITCH
[27 tht ialdndicuadpadphunlmpummummm
provids  sigasl i the MEDIA
STREAM CONTROLLERE 11 Dmay be imphmnd a6
indepordant davico or ils capabilitios mwy be | abed
dimcﬂy ioto un MEDIA STREAM CONTROLLER [1.7}.

supporis rincisg various digitat signal
pmwsshg ithnnﬂmmy xmlnden’mll‘dﬁkdme-
tion, DTME dight K tope o oot

possation, vcho aancellation, voics omsel dotsalion, voice
uifsel delection, modem (fux) tooe delsclion, smi medin
stizmen soocding/dacoding Aimoscoding.

TELEPHONE LINR INTERFACE [1.9]

{0288] Hardware subcomponent of the EDGE SWITCH
{3} integrated with exiernal cabling interfacs thiat is used
connect TELEPHONE STATIONS [3). TRLEPHONE STA-
TIONS [3] do not natively suppont SIP nerwork signsling
end us w Esult cooot present themsolves 1o an §P seiwork
23 SIP oetwork sigosling endpoiat withau! assistwcs from
tbs EDGE SWFTCH [1).

{0289] The TELEPHONE LINE INTERFACE may also
be rdapled o support & varisty of proprictary telephoncs,
such analog POTS telepbones, digital PBX telopbones wnd
various Coutrex telephopes,

{0290] If used to conoect POTS telephoges, the TELE-
PHONE LINB INTERFACE supporia many of Ihe BOR-
SCHT fesctions, inciuding: (B} Battery feod 1o power the
subscriber’s telephons, (R) Ringing sigosl so the subsctibers
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tslsphons, () S-pumdon 1o desoct catlor off-hook, calls in
prUgrsd, © ted, (C) Coding of anslog voive
sigoals ilo PCM:ﬂghslformu.(H)Hybﬁd tranaformer for
cogversicn frowm two-wirs w four-wire, aod fltering 1o
proviies impetinoes watch to removo or mivlades schoes,
nndﬂ)wngdlhhunogmd chroudts of the swithiog
cquipmant to dotect faults and provide meinmance, Each
POTS seevice Intorfuce pravided by (he TELEPHONE LINE
INTERFACE [LY¥] is a basic roo-wirs “Tip aml Ring”
juterfrce that ix ransiated oo 1he fourwire (balanced puir)
8 the point where it inerfaces the MEDIA STREAM
CONTROLLER [17}.

CENTRAL PROCESSING UNIT [1.10}

[8251] Haxdware subsystom of e EDGE SWITCH [1]
consisting of various subcompooents ibal incinde & muia
proewesor, paripheral coptrollors aad memory ceche devices
uecosswry for H W functiou a8 a stknd-slops compuiar
yonuing & rnl!vlimn, pruuptivn, mulli-hddn; opnuﬁng
system, The

UNIT' provides
53 eoml dimml nr Mﬁmﬂy, for «ll EDGHE
SWCH [I]hlmm and funnlmu. It fnteclices RANDOM
ACCESS MEMDRY [1.11], utiliving ) io provide memory

noeded 1 soa the cperniing systom and various npplluﬁnn .

peograms; H intorfacos NON-YOLATILE MEMOXY [1.11],
ulitkzing it o stoe vital sysiom configeestion pursmetees sd
a5 & FILB SYSTEM [1.23}, it tnterfaces both the MEDIA
STREAM CONTROLLER {17] aod the 1P ROUTING
MODULE {1.2] {hrougb » iymm bus ot -uﬂu meros,
udlizing exch as & ded P
{nnder anfiwara comiol) o impl
sod [P routicg opermions r:specuvuly

RANDOM ACCESS MEMORY [1.11}

[0292) Hasdwars svbsysiom of e EDUE SWITCH (1)
comsistiog of way ursy of solid-stsle sorage devices coa-
Sgued lo provide vandoaly addressble womory Jdireetly
accessible 1o the CENTRAL PROCESSING UNIT [1,10).
The storage devices that comprise this sbsysica provide
volxtile memoty whoso coatonis av considersd 1o be unds.

fined afior » system roset cycle and must bo injtiskized prior
o 1.,

{4 {3

media ivily

NON-VOLATILE MEMORY [1.32)

[0293] Hardware subsystem of he EDGE SWITCH [1])
corsisting of amy srray of solid-uate mngu davices cou-
figured to provids block sddiegsabl ibls to

Nov. 28, 2002

fhe BROADBAND NETWORK INTERFACE [11) o
wggrogais all availsble broadbumd getwork lransimission
capacity o to singls JP duin service 1o O8I Layer 3, and
then lo proson! as wferfice lo that dats service (o the 1P
ROUTING MODULE [1.2],

1P ROUTING SYSTEM [2.14]

[0295] Software subsysism of ke EDOR SWITCH [1]
coosisting of sofiware componcols sod related appliosions
pecessary fo control the IP ROUTING MODULE [1.2]; ihia
sultwae subsyssm incorporates an [P proloco) stack and
Sm lemuais IF rovtng scrvices ooceasary 1o suppon voice,
0, and dath commundoations lyough tbe JP CARRIER
NEI‘WU[LK{G} Softwais modulza wubin tbe )PROU’TINO
SYSTEM support & progr
Address Tranalstios (NAT), Dyosmde Host Cwﬂgnmim
Pratocol (DHCE), and Virual Private {dam) Networking

3

[0296] The IP ROUTING SYSTEM may ulilizs tho FILB
SYSTEM [1.23] 1o slore rouling tatiles, It will support IPv6
{(the curreot budld by standasd), IPv6 provides both enbasiced
addressing capabiitics as well 4 support for tha guality of
service capabilities proviowsly only foned in ATM Imple-
meulalions Thes, by sepporiing 1P¢6, the [P ROUTING
SYSTEM may cmploy open shociest path Bt (O5PY)
0uling 1o requeat a path to the desired eadpoint for voles,
video, and data packet trvasmission.

RIP PROTOCOL STACK [1.15]

{0287])  Softwars subecowpopent in the EDOB SWITCH [IA
that implemoms support for TBTF RFC 1889 oo RIP:
Transporl Protocal for Read-Tims Applicsiinns (RTP), snd
fis adjnct protocel IETF REC 2833 oa RTP Payload for
DTMR Dighs, Telophony Tooos snd Telephony Sigmais,
Most or all of the RTP PROTOCOL STACK software may
ria oo lhe PACKETIZATION COPROCESSOR {1.6], RTP
i the malla bwsmission protocol used by the DES to
tragsait all real-tine voice snd video medin stirenms thirough
the IF CARRIER NETWORK [§)

[6298] EFC 2833 desarbes & wosss by which DTMF
igitn, ixlepbone tones, aod telephony signabs we transeriited
“out of band” by encoding thetmn as nutperical codes that arn
iosertad (otn spocial-pripnss RTP packots, REC 7833 is weed
whisa a selected voics medie sreem sncoding formmt is
mmywmmmmmwmummmm

e CENTRAL PROCESSING UNIT [uo] using dicect

memory accoss (DMA) or squivelont means. The siorage -

devices thet vomprion this subsysism user non-volatile
memory whose contenis ae retwised botween sysiem maal
cycles.

NETWORK, ADAPTATION LAYER [1.13}
[E294] EDOE SWITCH [1] subey ised of soft-

Jophony sigoals volomlligibls w digital signal procossam
wheg the poedis skeans udwmhdmhcmmviagmdotmn
sossion,

[0299] The RIP PROTOCOL STACK is wiltized by tho
ABSTRACT TELEPHONE CONTROLLER [l.l!] X}
means o wllhlish wnl-hme medis sream scssions (.o,
boarer ch | SIP ostwock signaliog
ndpoiots wilhb; the [P CARRIER NETWORK €} RTP

were, froyware, of oy pmgxsmmublc lugic {or combine-
tion theveof) that & used o cookol or jvapert Functiouality
into tw BROADBAND NETWORX INTERFACE {11}
This progrsmmabls subsystem miakes it possible for the
EDBGESWITCH[1]t0 adapt to a varety of O8I Layer 1 sod
2 weciuplogles s ted by the BROADBAND ACCESS
NETWORK [61} The NETWORK ADAPTATION
LAYER provides all of the conlrel logic necessary to cusble

i by ibe RTP PROTOCODL STACK are
physically associaled with medin stream codpoints ou the
MEDJA STREAM CONTROULER [L.7} under Lhe control
of the ABSTRACT TELEPHONE CONTROLLER [1.19).
The RTP PROTOOL STACK uses the duts communiestion
services of the IP ROUTING SYSTEM [1.14] to support
1P-based media tansmisvion between & media strearo ond-
point {Le, port) on the MEDIA STREAM CONTROLLER
[L7] and » media stream endpoiol ia the 1P CARRIER

CI5C0.000211




GCase 5:07-¢v-00156-DF-CMC  Document 1-3  Fited 10/16/2007

US 2002/0176404 Al

26

NETWORK [6] (ov poteatially with another medix stzeam
o als0 on (he MEDIA CONTROLLER
[1.7}1n the cuse of a call session that is inkmal to the EDGR
SWITCH 3]

SIF PROTOCOL STACK {1.15)

{8308] Sofiwam subcomponent in ibs RDGE SWITCH [1]
lhu Implomeots support for the “SIP Proxy Server” funo-
dorality described [uriber In lbis disclomue (soe SIP
[‘RDXY SHEYER 11D md in JETB REC 2543 on SIP:
tnitintios Protocol (SIP). Tte SIP PROTOCOL
STACK xlso iropicoeents soppost for IETF REC 2327 on
SDP; Seasfon Deseription Pmiocnl (SDP). SDP ix aa acjunci
poorol o SIP and i wsed by SIP potwork sigoeling
sntpoints prticipatiog e v call seasion (0 deacribe 1o each
other the deiailed charmcloristics of the voice of video moedis
sircams (Lo, boarar chsnnols) tbhat (hey we capable of
recalving from esch other.

[0301] The RDGE SWITCH [1] wpesonts cach TELB-
PHOWE STATION [3) lotzmally ss & SIP network sigoaling
codpoiol ko the IP CARRIER NETWORK 6] by associating
[t with particular B.164 dinbing pumbor ihet is iocognized by
the SiP PROTOCOL STACK. The ABSTRACT CALL
MODEL [1.20] supporis w elophioay gateway fiuction in
whick » SIP Usor Agemt is wsed 1p porfonn SIP setwork
signeling codpoint Remctious op behalf of esch TELE-
PHOME STATION {3) plugged oo the TELEPHONE
LINE INTERFACH [1.9] Thin SIP Uscr Agept directy ite
SIF aciwork sigoaling operatioas to the SIP PROTOCOL
STACK, wsing it xs its deilull SIP Proxy Sorver,

{(Bﬁ] )\!!houghn&E’L‘-’lDPBOX[ﬂwiveb supports

twork signaling aad i xo actunl SIP neiwok sigualing
cndpohn(x.mmmaSlPUwAgml i sxchanges SIP
eSSERES the SIP PROTOCOL S8TACK an ihe
BDUBMMI[I%NSEU;«AminMSBT—mP
BOX [4) dizocts ite SIP network signaling oparstions to the
S1P PROTOCOL STACK, using # as ity dofaul SIP Proxy

3

{0363] The SIP PROTOOL STACK uses the data com..
munication services of the IP ROUTING SYSTEM [1.14] 10
support JP-baned SIF network signsling npecstions betwern
itgelf acd the 1P CARRIER NETWORK [6).

HTTP PROTOCOL STACK [L17}

[0304] Saftware subcomyponead in the EDCE SWITCH [1]
that iroplomens support for IETF RFC 2068 on Hyperiest
Trawsfer Protocob—HTTP Verstor 1.1 (HTTE). HYTP pro-
videw 3 georralized moacs for two programs 10 txchange
text lnd duis flles over an IP potwortk, Tho operstional
semnutics of RTTP ace based on ths notion of » “HTTP
clicnt” (we browser) thet makes regucsts for information and
su “HTTP sorvar” (web server) thel responds ta thoss
requesty, The HTYP PROTOCOL STACK implemonts sup-
port for both the "HTTP clicnt™ and tho "HTTP server”
ekments of HTTE.

{8365) Support for the "HTTP chent” eloment provides »
means by whick ths XML MGMT INTERFACH{L 21} may
commuzicelz with tbe SYSTEM MANAGEMENT PLAT-
FORM [2) (2. to report updatod subscribor pref or
to upload billing reconds). Support for the “HTTP server”

‘ mikss it possible for eny computer implomentiog
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{he “HTTP clicnl,” such as ths SYSTEM MANAGEMENT
PLATFORM [3] or the WEB SERVHR [11], 1o compmni-
cale wilk tho XML, MGMT INTERPACE [1.21] for the
purposca of sysiem manegemest, sosvice provisioning of
subkeribrer intoraciion (0. to xoess 88 featurcs nod call log
data),

[0306] A templivg to jeato with the
EDGE SWITCH [1) wisg HITE mrust log-ia fo the XML
MUMT INTERPACE [1.21] aed matheaticwe ftsolf as a
valid wser, Iiformation axdunp nnd romoi. sciivation uf
EDGE SWITCH [1] font
based oo XML -tacodtag (vil XML MOMT INTERFACB
[1.21] for both the requesis xud ihe tb
HTTF PROTOOL STACK ussl tha duia eom:muucwnn
services of tho 1P ROUTING SYSTEM [1.14] to suppast
iP-bused HTTP sosslons between the *HTTP cliont” md
"B'ITP server” instances that it maintaing intomally, »
other "HITTE cliess” and “HTTP wrver” instances in tba !P
CARRIER NETWORK [€].

SNMF PROTOCOL STACK {1.18)

{6307} SoRwuse subeompansnt in the BEDGE SWITCH[1]
that iaplemonts suppont for IETF RFC 1157 nn SNMP: A
Siraple Neiwork Managsmsnt Protocol (SNMP), SMP is o
protocol by which 'z inf jon for a rk
clement may be inspeciod or altared by remots vees. B is
used 10 commumioss management informslicn buiwesn
petwork wansgerasn stetions and “SNMP sgents” (spocial-
Leed woftware processes) running on ths masaged ostwork
clemonts, The SNMP functional pecadigm for monisoring
and coulrel Is dosigned to be extensidls to accommodsie
additionnl, poastbly wonnticipated aspects of nstwotk oper-
hm g mnngomonl. Uvom, thnSMnchmm s adapt-
gomest of EDGE
SMTC}!ES [x] by the SYSTEM MANAGEMENT PLAT-
FORM [3}
[0388] lu the DES mscegsment paatigm, the SYSTHM
MANAGEMENT MLATFORM [2] funcions as the primary
management station for a misct populsion of EDOE
SWITCHES [1}. The SNMP PROTOCOL STACK uses the
dats commmnication sorvices of the IP ROUTING SYSTEM:
{1.14] la sepport SNMP scesines betwoeo the SYSTEM
MANAGEMENT PLATFORM 2] sot the DEVICE
MOGMT ACENTS [1.22),

ABSTRACT TELEPHONE CONTROLLER [1.19)

[030¥) Softwwre subcomponent of the EDGE SWITCH
[3] 1bas togically deBuos o Full-Tratwred, sbetract felopbont
device control wods| fhat oaebles a bhighor-tovel application
piogram lo programmetically cosirol the operation of
TELEPHONE STATIONS [3] plogged inio fhe TELE-
THONE LINE INTERFACE [1.9), including the atsility to
intercouneet, wix, sud process fall and beif-duplos modix
slwums associaied with them. 1) imploments featnres of this
absiract tolephone devics coutrol oxode] 1o tbe hulleal axinnt
possible by iuvoking the MEDIA STREAM CONTROL-
LER {1.7} 45 & media contral resource and the TELEFHONE
LINE INTERFACE [1.9] 85 1 telepbona cootrol resource,
Certain featuros such a5 loge dotoction, lone geaeration and
media tramcoding are supponied by the MEDLA STREAM
CONTROLLER [18) working in conjunctien with the
DIGITAL SIONAL PROCESSOR 18]
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[0338] Thein is no concopl of & “call seasion® lo this
tslephone roatrol maodel sloge only telephons foatwros st
muds slsouy e wriaged, The “call sessing” conpt i
maintetoed In 1o ABSTRACT CALL MODEL [1.20},
wiich fituctions es 152 * bighar-lovel apphication program™—
u opphioaticn with konwledge of all SIP notwork signaling
endpoinls fvolved 1n » gven call sesdion.

[8311] The isfephone control bliog or

¥

d ing detoction of telephone svenls iginatig from the

TELEPHONE LINE INTEREACH [L¥] (¢.g. doteclion of
an-houk, off-hook, hook Bash, feutrs ¥eys, sud sally in
prafocay, e13.), Telapbone conmol feamyas also support vers
ous dovice-level islaphowe fealusca sush ax activeiing stao-
dusd ring sigusling, cusbling datiactive ringlog, saabling or
dinabling stuter diel-tonip, wctivatisg or dosuttvating U
mossape-woiliog Indicator Jacp of o displey Yext on &
telophows LCD screen,

[©312] Ths wedis stresm control featutes of the
ABSTRACT TELEPHONE CONTROLLER

Nov. 28, 2002

PROTOCOL STACK [1.16] sod (b) juvoking ielsphone
fentwren, medis sioaming capabilities, sud related digitel
sl procesaing  fuatures  available  through e
MISTRACT TELEFHONE CONTROLLIR [1.19) By
inkgratiog with hoss sofiware clemonts, ihe ABSTRACT
CALL MODEL bocomes tho nexus botwoen the JF CAR-
RIER NEEWORK [4] and service logkc cootained s CALL
PROCESSING APPLICATIONS [1232) that are stoved
within the FILE SYSTEM [1.23],

[(1318] CALL PROCESSING APPLICATIONG [123.2)
define how the EDGR SWITCH [1) responds Lo consin
cvents—ibey define ihe RDGE SWITCH (1] workflow in
rospotme 19 uetwork sigaaling evants and devicesiovel tels-
phooe ovents—and consequeotly they in offtct define the
network services that are provided o the subsoriber through
TELEPHONE STATIONS [3] and SET-TOP BOXHS [4].

[0316] Tbe ABSTRACT CALL MODEL suppocs fve
distinct fanctions that sye mpl 3 10 e fullest extent

Y

P in & device-ind dont fashon:

grammetieaily ensbling or dissbling medis mm!uio‘ﬁ;
ot from any medin stasm endpoint, particulaly with respest
. to medin stewm eadpoints assonisted with TEXHPHONE
STATIONS [3} plugped iowo the TELEPHONE LINE
INTERFACE [19]. Conleroucing featares sozble vl
pasty culs (eg, 3-way ealliog, o-way ¢ Usguyh the
uae of vopferencing resoarces that tan be applied program-
matically, Digital wgoxl processing sigoritan may be
applind programmstioally o any streem o suppost tons
detection, topw geueration, subo osccsllaton and modin
srnmscoding, for example.

[0313] ‘The medhy sitean conirol mudel used by the
ABSTRACT TELEPRONE CONTROLLER 1a8ccts that of

the uwnderdying MEDIA STREAM CONTROLLER {17),

used to ealize its fanfuss, Tn noma respecis, \he wonlsol
racdel i sizniles to thal used by lime dyisios muhiplex
(TDM) telephony devices that sapport multi-Boe call and
medin contiof foterfacus, 1 assumcs thal o) loast ooy ond-
point of n wedis stremm tenmiosies on 4 MEDIA STREAM
CONTROLLER[1.7] port and s the atber endpobni of that
same mwedis sieam iermiomes either ou the TELEPHONE
LINB INTERRACE [L¥] or on so cavpuist wilhia 1be IP
CARRIER NETWORK [6) (raeswitted ‘thomgh Ibe
BROADBAND NETWORK INTERFACE [11] by tbe
PACKETIZATION COPROCESSGR {1.6) wing RTP).
This contral model also ssnirae thal soy two medis siream
eadpoinis erminatiog 0o MEDIA STREAM CONTROL-
LER [1.7] porta {regaxdlons of whero their otber exdpoicta
terminala) mey fntsocomnectod (hrough the MEDIA
STHAEAM CONTROLLER [1.7] to create a full or balf-
duplox modis sssiion between the two far-ed cudpaints,

ABSTRACT CALL MODEL {120}

[0314] SofRware sbcompoeeat of e EDGE SWITCH
(2] thant logicaily defines mn simivact call coatrol model aad
adjusct lelophooe foutirs set that cnabdes ovom-driven
CALL FROCESSING APPLICATIONS [1.23.2] 1o deliver
network setvice 1o subscribers through TELEPHONE §TA-
TIONS [3] and SELTOP BOXES (4] plugged info the
PRGE SWITCH [1} Tie ABSTRACT CALL MODEL
implements #s abstrect call vowrol model wnd telepboos
Fealuse cat to fhe fullest oxtent passiblo by (1) lovokiog
network signaliog pperstions aveilable through ihe SIP

[0317] (1) Telephone Gatewny Functh

{0318] (2} Telephone Pesture Delivery Panciion
[#319) (3) Terminat Adapiation Punction
[93207 (4) Calling Service Delivery Funation
{0321] (5} Admiasion Costrol Function

{0322] The Telophone Gateway Fu aod the Tele
phone Featura Delivery Punction ars oaly applicable (o call
sealops swvolving TELEPHONE STATIONS [3] Bod
TELEPHONE STATIONS and SET-TOP BOXES [4] ruske
use of the othar tbrer fugciions, FIG, 7 depicis the DGR
SWITCH (1) call mwde] in sowme detuil, showing specifically
how the kve ABSTRACT CALL MODEL hunciioas above
rre ioaplemznted within Lhe EDGE SWITCH [1] soBwrro
wichitecture, .

[0323) For TELEPHONE STATIONS [3] o putticipakz i
aul} stasions using SIP setwork signaling, the ABSTRACT
CALL MODEL[1.20] pesforms  Telepbone Galewny Fune.
liew in which it actively converls vendor-sperific, device-
level teloplwoe sigoalicg {Brough ite islerfocs 1o ihe
ABSTRACT TELEPHONE CONTROLLER [1,19]) o
SIP network sigmlog vperatione. As depicied in FIG. 7, (ao
ABRSTRACT CALL MODEL mintniny so lustacce of a SIP
User Agot for sach TELEPHONE STATION [3] plugged
into the EDGE SWITCH {1} This SIP User Agest is
cegistered with the SIP PROTOCOL STACK [1.16), nsing it
s s default SIP Proxy Server. The SIP FROTOCOL
STACK [1.36) kuows which rcgistcred STR Usor Ageat
iusiance corrtsposds o wiich dialing pumber, thus il can

direet SIP ceiwork signaling o # based oo diating oomber
addressing.

{0324] Cerlxin “TELEPHONE EVENTS® received from
the ABSTRACT TELEPHONE CONTROLLER [119),
and/or SIP network sigauling ¢veots from the SIP FROTO.
COL STACK [116} trigget ths ABSTRACT CALL
MODEL w invoke a CALL PROCESSING APPLICATION
{1.232) w upply service logic 10 the call session, This
sevvioe logic will respond 1o the recejved ovent with some
programms aulion,

[0325) Siove (be ABSTRACT CALL MODEL retaine
deviceovel cootrol over ‘TELEPHONE STATIONS {3}
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] hno the EDGE ] (ihrongh its software
phw ABSTRAC? lgﬂLBPﬂONB CON-
'l'ROLLER[l.l!]) hwppurh » Telopboys Festurs Dolivery
Pumcllon in whih uwgummlwcl cotrol ovar
TRLEPHONE STATY {3] (see “TELEPHONE CON-
TROL® in FIG, 7), Commands sent 1o tho ABSYRACT
TELEPHONE CONTROLLER [L18} oo witématsly
divoated o the TELEPHONE LINE INTBRFACE [L5}, and
I some causs lo tho actusl TELEFHONE STATION (3)
hsolf (o, to dhphy tezt o sa LCD weeon, aclivalo »
wosngs-wailiog iodiontlon lacp, or to iuitiste disunntve
ring sigariiog).

{0325] The Torminal Adaptatica Punction may taks placo
a5 an adjunct to the Telopboro Gatewsy Funclion when i
ABSTRACT CALL MODBL detormines that 2 CONFIGU.
RATION PROFILE [1.23.5] contains a tolephone function
kcy pmﬂi that s beca programmed into the EDGE

TCH 1) for & particular lypo of TELEPHONE STA-
’HDN [3). As s result, the ABSTRACT CALL MODEL
converts veadorsposlfic tone sequeocss or kty codes o
comply wilh o appropriste neer jnjecfice conveolion {in
scooidance with modol wet forth by the fucction key lyout
profile).

(337} As g cxampls of lormioel sdaptation, & speod-diat
Featire koy on » POTS telephous ey bo programmed 1o
goneesto 8 DTME tme sormence such as “#48° when
pressed. A CONFIGURATION FROFILE [123.5] on the
EDUE SWITCH {1] contains a telophoue fsoction key

prodle epocifyfog, thal any thue tbe MMBMNQW
SHS” e dosocied fromn that puticels POTE lelophone, a
virius) Benrction key coda called “TRANSER™ is goneratsd
and passed as & virmal Buoction key svent jo the CALL
FROCESSING APPLICATION {1,13.2] curioitly execuds
lng. Upna receiving the “TRANSFER" virtal function ey
cvent, the CALL PROCESSING APPLICATION [1.23.2])
will interprel the goxs serics of DTME digits sa the dialiug
rumber 10 which tha curront call session shosid be trans-
fermd. Froms tho usar’s psmpactive, the programmed speod-
dink key functons ax & dediarted *TRANSFER” key.

{v328] In HG. T two SIP call m&om s shown 1o
Uusirale p ISP p flow. Ous sxpmpls
shows 1 SET-TOP BOX {4) (shown s tonminal *A") cone
nevied fa & milimedia SEP call vossion to another SET-TOP
BOX [4] (skowa as toroainal “C*). Prosumably camorss aro
conaected 1o the SEF-TOP BOXES [4] to casble two-wry
vidoo commmpications. In a scoond oxa ‘s TBLB~
PHONE STATION [3] (showa xs lormiral “B™) is connecied

in a-voies SIP coll session to aoothes TELEPHONE STAr

TION [3] (showm 1= Lermizal “D'}.

[6329] Thus, in y: tesmiosl A {5 & acar-
ond SIP Uscr Agent commnicaliag with wnnmll C, which
ropeacols & far-end SIP User Agent. Torminml B reprosenis
s nzar-ond S1P User Agent communicsting with \wrmigal P,
which mpresouts & far-ond SIP Usor Ageat.

[833¢] The SET-TOP BOX [4) plugged [uto the VIDEQ
STREAMING DEVICE INTERFACE [1.5] (tenwinal A)
and the TELEPHONE STATION {3] plugged inta TELE-
PHONE LINE INTERFACE [1.9] (icrminal B)—ibe ntar-
end SIP Usor Agenis—ure both gistersd with the SIP
PROTOCOL STACK [1.16}, uging it as thofr defanit SIP
Proxy Sorver. Thus, the client Yist for the SIP Proxy Server
{Le. SIP PROTOCOL STACK [1.16]) weill ireat tham both in
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s conalstent fahlon as SIP aviwork signaling codpoints
teprescpling sear-end tormingls phigged into the EDOE
SWITCH 1},

[0331] The SIP PROTOCOL STACK [1.16), funciioning
Lhe sume as suy SIR Proxy Sarver, will forwasd SIP protocol
merguges between 1he near-ond SIP natwerk signaling aad-
poigts (lerminsls A & B) fhsough te P CARRIER NET-
WORK [6] 16 und from the far-end SIP petwoik sigobing
sodpoiots (lenmioats C & D) to which they ars respectively
sonocted. 1t iy iha role of ¢ SIP Proxy Server 1o meke
neiwork sigasling ovenis (sbown s¢  “SIGNALING
BVENTS") aveilabls 10 50 spplication so that service Jogic
cag xpplitd o the SIP el sewsivos. fa the EDOE SWITCH
11] softwiss architdoturn, ke jntegration betwoen the SIP
PROTOCOL STACK [116] aud the ABSTRACT CALL
MOCDBL [1.20] sorves this purpose.

0332] T Calding Sorvice Dalivery Fuptlion occurs
whon thn ABSTRACT CALL MODEL, triggeced by SIP
netwnrk signaliog nvents (J.a. SIONALING EVENTS) from
thy [ar-ond torminels or ooac-sad termionls, seirsves sored
servics logic and cxecutus U 25 & means 0 participuts in the
asgorimied SIP eall sesddonx, Servios logic for the EDGRE
SWETCH {1) i conuitied withis CALL PROCESSING
APPLICATIONS [1232]) swomd in the FILE SYSTEM
1.23),

[0333] The ABSTRACT CALL MODEL will recoguize
cerinio sigualing svonts (3uch as an incoosing call fom the
nctwark side) that will trigger R io cespond by exeosting
CALL FROCESSING AFPLICATION [123.1] that 5 o
renily loxded in mamory. Or sitevoately, cortsin svanis might
wigger s ABSTRACT CALL MODEL (o retrieve 2 sew
CALL PROCESSING APPLICATION [1.23.2] and sxeruta
it anow. Cortrin CALL PROCESSING APPLICATIONS
{1.22.2] will sctively query SUBSCRIBER SERVICE FRO-
FILES {123.9] to determine the Clas of Servics for the
TELEPHONE STATION {3} involved o the call,

(334} Ultimarely, Calling Services take offect by ective
participation of CALL PROCESSING APPLICATION
[123.2] s SFP call semions; thoy perform telephone cootnol
ogerstivos, call contsol operations sud make use of sigeating
information directly, such w ihe dixlivg aumbsrs of the
calling and called party.

[0335] The Admissicn Contral Punction accurs each time
» SET-TOP BOX [4] or TELEFHONE STATION [3]
atiempts to originele or smwer s call, The CALL PRO-
CESSING APPLICATION [1.23.2] contaise the servico
logio used 1 supsrvise the connectivn atteopl. This service
Yogic will cousidur two galing faciors that could polsniintly
caund §l 1o deny sdmieson t¢ EDGE SWITCH {1] network
sorvioes: (v) Class of Sarvice xnd (b) physical resource
avuilebility. The Class oF Serviee assigued 1o Ibe TELE-
EHONE STATION [3] oc SETVI0P BOX [4] will determine
the exact service tagle 1hat should be ppplied 1o a conpeclion
altempt.

[0336] For cxsmple, if tho Class of Ssrvice specifies that
ouigoing enlls 10 & "900” qumber & o costaje TELE-
PHONE STATION [3] are ol permitted, end a conoection
semp o & “S007 owmber is 1be conpection boing
attempled, then the CALL PROCESSING APPLICATION
[1.23.2] wilt deny A

[0337] 1 the service logic aDows » comsciion atiempt
proceed o e beske of it complying with the Clsss of
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Service, the CALL PROCESSING APPLICATION [1.23.2)
wost thes detormine i sufficient physical rezources we
avuilable 10 complote the wansserion, Amoug other consid:
crativos, the service loglo supparied by the CALL PRO-
CESSING APPLICATION {1.23.3] will woed to onsure (hat
tho mew connscticn will not sxceed the maximum mmbes of
«all seasious supported by the EDGE SWITCH [1] configs-
ratios, uud thay there is adagqualo aetweck bandwidih, dutor
pal vouling capability, and digitsi sigoal

roustiices to support 1ha conaertion. If all these cricria e
met, tho ) g i3 sligwod 1o p "

[€338) The Terminel Adeptation Fusction a3 spplied to
SETTOP BOXES [4] rusy lake plack s s sdjuvat lo the
Calling Service Delivery Funciioa, Whon ths ABSTRACT
CALL MODEL detoroaioes that oo of the CONFIGURA-~
TION PROFILES [1.23.5] coolsins 1 SEFTOP BOX [4]
inteyiace profle thal bes been programmed ioto the EDOE
SWETCH [1] foc » parsiowlas typs of SEX-TOP BOX {4}, i
will uso (his prodila io convent 1he veudorspecific command
sequances supporied by bt SRT-TOP BOX [4] to comply
with an appiopriale interface coovention,

10339} Sinon the SET-TOP BOX [4] intosfaces the EDGE
SWITCH [1] through an routed P dals path, e
ABSTRACT CALL MODEL aas only oxert device-lovel
coatrol of SET-TOP BOX [4] feamrus indirectly by com-
muoicating commamis 10 it through the VIDBD STREAM-
ING DEVICE INTERFACE [1.5) Commands directed to
the SET-TOP BOX [4] way support dizsplaying toxt over the
vidoo Lmagn (teat gverlay) pr xauting of dio culpu, for
exsmple.

(0348} As a1 Furlber exumple of the Terminal Adeplation
Functina, the SET-TOP BOX [4] af thu newr-cnd may usa 2
banosk sndection protoco! i patibls with NETWORX-
BASED RNHANCED SERYICES {16] ! the fa-ond wivd
to provide seleciable video content; thus the protocol used at
tho nons-and mwst Yo convorisd o su Apmopriake intorfacs
conveniion wked of Lho fur-cud, .

XML MGMT INTERFACE [1.31]

[6341) XML {extcosible Markup Laoguage) & s sat of
convonlions nsed ho croste lext fonmats that casbis data 1o be
stmatumsd a3 s of Wt exproesions, The XML MOMT
INTERFACE [1.12] 15 » soltwama subeomporsot in the
BDGE SWITCH [1] that provides » secure, XML-based data
carhangs interface for the purposes of (x) soabling a remote
user icr scoess information stored in variows EDGE SWITCH
{1} databascs and (b) ensbling & yemols user to access
features and fusctions supported by the EDGE SWITCH
[1}, inchuding call costrol oparstions and the abdlity to
Temeluly activais centain DEVICE MGMT AGENTS (122}

{03421 Daiebase informstion ard festure-related parmm-
otent sxchanged through this interfaco sro siyuntumd sccord-
ing to thess XML 1ext formut conventiom, making # pos.
sible for them to be cwsily specified and/or interpieted by
rompie ugers, Rewow veers, which might clude web

prlications and network magag foms, wcness the
XML MOMT INTERFACE ibrotgh the HTTP PROTOCOL
STACK {117}

DEVICE MGMT AGENTS [1.22)

[0343] Software applicatioay integrated inio 1o EDCRE
SWITCH (1] that may be activated © perform dagnosic
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functions, sysiom softwars upgrades, fosturg leating, avio-
mded reporting, snd othor relsled devion masmgament lasks,
‘The DEVICE MANAGEMENT AGENTS muy be aciivated
inforuslly by BDGE SWITCH (1] soliware processes of
wmotsly by various spplications and nelwork mansgemed
stalivne trough the XML MOMT INTERFACE (121)
andfor the SNMP PROTOCOL STACK [L.18), Certsin
DEVICE MANAGEMENT AGENTS roay scengs databases
on the FILE SYSTEM [1.23] for the purposa of acomssing
cveol rooords la (e EVENT RECORD REPOSITORY
{1231] o & sccoss CONFIGURATION PROFILES
{1.23.5}, {or oxample,

FILE SYSTEM [1.23)

[0344] Software subtomponons in the BDORSWITTH {1}
thet fapctious sy diwctory-based file sysiom; it supperis
sinedatd e systom oporating sementics (open, close, read,
vrrite) and hiorarciical dircctory strachuses, using the NON-
YOLATILE MEMORY [1.12] s the physieal stornge
device, The file syntewn is tmplomented ax 1 systom resource,
sccossibls through the operating system fuoctions calls,

EVENT RECORD REPOSITORY {1.22.1]

[0345] Dutabsse stored on FILE SYSTEM {123] that
cootains ovant records genersted by varions softwase pm-
cossod twcaieg o the EDOE SWITCH {1} Bvent racords
stored io the EVENT RECORD REPOSITORY (1.23.1] are

Inatively z by internal softwrars p o
ing to e EDGE SWITCH [1) duvice confpaation.
Exumploa of ihe typos of svenis that are stored irtode tbose
that cedado 1o busic systomn opentioon, detdled call session
ovooiw for all and ouigoiog onlls, user sovoss o
catlg fentures; detectsd error condill software compo-
wont updsiex, spd chaogos 1o submcrites preforences,

CALL PROCESSING APPLICATIONS [123.2]

[8346] Callection of sofiwars filas (applicstions)
siores) on the FILE SYSTEM [1.23] 1hat are used by the
EDQEB SWITCH {1] 10 support setwork service delivery io
usen. CALL FROCESBING APPLICATIONS are invoked
by the ABGTRACT CAZLL MODEL [1.20). They deline the
service logic for all neiwork services delivered to subscriie
o THLEPHONE STATIONS [3] uxd SEETOP
BOXES [4] They muy fancticn us call coutrol sgests that
detenmicte the proprssion of the exll xession, and/for they
may fancticn as devios control agvals that pecform vanious
tolephons gatowny and fosturo delivery functions.

[0347] “They os rafomoee otber CALL PROCESSING
APPLICATIONS [1.23.2], ecabliog the implomeatation of
call coatrol Bprvices (calling services) thet impose no upper
licnt o0 tee comploxity of scrvics logic (bat muy bt sup.
ported, The CALL PROCESSING APFLICATICNS arc
waponsible for gonarating call+clntod cvent hisiories and
storing them in the EVENT RECORD REPOSITORY
[1.23.1] ss the call sussion proceeds. lo croaling connec-
lions, the CALL PROCESSING APPLICATIONS refy upon
call ronizg informmion stored in the LOCAL CALLROUT-
ING TABLES {1.233]. In rcndering calling services, the
CALL PROCESSING APPLICATIONS roly upos sub-
scriber caypabllities and pomonal preferences stored zlong
wilb Clasx of Sarvice information in the SUBSCRIBER
SERVICE PROFILES 1.23.4]
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LOCAL CALL ROUTING TABLES {1.23.3}

[0348]) Datbwse stored on FILE SYSTEM [123] ibat
comeims call routing ioformstive ussd by the EDGE
SWITCH [1] for voles aud video {multiedis) call set-up,
Cal) routing tsbiex include Hsis of disling oumbors lnd
related addcosn informative nsed by CALYL. PROCESSING
APPLICA’!'!ONS [1.11.2] to creste copoestions botweou
114 dpoints, The LOCAL ROVTING
TABLES sl fho dinliog mimbors of TECEPHONE STA-
TIONS [1] physicalty plugged fnio ths BDGE SWITCH {1],
as well as dialing numbers nesded to wovess PSTN QATE.
WAYS{#] installed within {he IP CARWIER NETWORK.{! 6]
for the purpoas of coabling voloe cal} seasives to PRTN [
endpoini.

[1345] Stared call rouies provide debull dinting numbers
of Buwesgoocy 911 phitforos fo which TELEPHONE STA-
TIONS (3] will antomastioally conoacter when 911 ts dlaled.

[0356] Tablos of subweyiber-progrummed speed-
metabors mey afse ba sloged in call conting, Lables {m
bymowbnmburonmmmmum lpp)lellmn
runging ou » WEB SERVER [11Y), raldog it possible for the
'I‘ELBPHONE STATIONS (3] lo support sdvagced sposd-
dinling functices withowt baviog 1o store (he spoed-dialing
sl witin the TELBPHONB STATION {3},

18351} LOCAL CALL ROUTING Lables wlso stora trans-
Iatipn tables soeded W support private ftlophone networldng
fewtnros, which faclude private dialing pluns that ues lbhxe-
vinied dinling, Due 1o tbo sut il
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Ing feature, fuoction, or service o opomo corrocdly, Fov
thoso soltings, 1ko subseciber configores “preferences” that
fusther daserivn dotuils o8 o exacily how she Class of
Serviow seflings stosld be interproled, Proftrenes wsally
taks the form of parawoniccs that wast ke solocied of 1yped
in by the ssbacriber through x contiguration spplication {s.8,
ielephone siirabers, screcn usmmes, service aptions).

[0356] BDGE SWITCH [1] service delivery roquires that
subsariber Class of Sorvice capabiliies, sotings, und pref-
vronoes wd gloved locally in the FILE SYSTEM [1.234],
eanhy in Lhe form of 2 muchine-rendable dms objrct called »
“sarvios profils,” Servics profilea ey b oreriod (b siors
subscriber-apuoifio felbrnados required by » varsty of
spphicatious, CALY, VROCUEBSING AFPLICATIONS
[1.23.2} cecquire ssevics profles ax & woxus 1o siore sub-
sepibar-specific praancters that effect thedr conmrol flow, 3o
somm Guses, service profiks may be arested on the EDGE
SWITCH [1) by cem!n noiwork-based spplicatioos 1o fune-
tion s “cookies,” sloring spphuationspenific information
required foc smdnt dalivery.

CONPIGURATION PROFILES [1.23.9]

[9357) Dmiabass slorod on FILE SYSTEM [1.238] that
connml maﬂmutmn informeation wpotific 10 2 prrtiowley

IL'] aud ueed fog its basis opoyation. Tn (e
D mﬁn!sm modal, spch subncribor is associaicd
with poe or more RDGE SWITCH [17, cach of which may
bave » unitus st of physicsl and actwork.related coafigu-

srdip
capactiy of te EDOE SWITCH (1} hxme dhﬁng phm
poundnly tens of Ihousands of entriss could bo

SUBSCRIBER SBRVK:B PROFILES [1234]

[mm Candase sioved on FILE SYSTEM [1.23) tmt

couteins subscriver-spouifie fuformation osed by the EDGE
SWITCH {1) for 2l netwoek servive delivery 1o the sub-
scriber. 10 the DES sdutinistrative mode), sach swbacribes Is
amsocisted with opc more EDOR SWITCHES (1] that are
instaliod 3t the subsoribey premise for the purpose of ol-
wok sarvice delivery, A residencs or singlo-lowalion bust-
nges calily sy be vibwad a8 o slogls subscriber, or in the
sae of a business with multipla Iocetlons (., branch
offices), & colleation of sutwearibers.

[0353) Esch subsecber coables u sot of Clasa of Servics
"eapubilitiss” (f,. ibo subseriber purchages "uapubﬂitluh" in
the form of solwork savvices) sl describes the o of

lise p ot direcily rolaisd to Class of Ssrvice.

[0358] Virally every software composent of ibe EDGE
SWITCH (1) requises a CONFIGURATTON PROFILE thet
includes indtialization mnd mn-tiens prametam, As o few
oxamples, CONFIGURATION PR wared op 1be
BDGE SWITCH [1] may inchie the aumber of terminuly
that ® @y bave plugged into h, availible bitests of 1o
connection lo the BROADBAND ACTESS NETWORK
(6.1}, inputfoutpst buller sizes, QuS parmneiors, 1P routing
parametors, 1P address assipnmants, xnd fonction key h'ymn
profifes for TELEPHONE STATIONS [3).

EDGE SWITCH BASIC FRATURES [1.24)

[U3SP] The Iz EDCE SWITCH BASIC FEATURES
refers to » specific collection of r.nd-um fenrires and
tunction Hat: () hevet -established in

uge; (b) wre likely to be highiy-otilized on & day-lo-day basis
by Ibe large! subscriber group: asd (c) areyalikaly o change
over Hms. The vasl majority of voivs, video, aod duis

Foatuses, fupciions, and services (hal thoy would lke ta be
abls to scowss, Theza cupsbilities will determive which
uofwork ssvvices their purticular BEDGE SWITCH {1 will be
capebls of delivening.

[0354] The subscriber may then activals or deaciivato
stlected Class of Bervice oxpabilitins st their dscyetion. The
eollection of Class of Ssrvico capabilitios kst 1he subsariber
hias activaied or deactivaied s called their Class of Servics
“yitings.” A subscriber canuot activate any capsbility not

previcusly coabled. The EDGE SWITCH [1] will gof sender
any cubledupubxmylht i» ood shovea i the sattings w be
aclivated

{0355) Oace activated, & seiting may requirs additional
information from the subacribar in order for the conespond-

tioas faociicss fall iato this cetegory, wilk foa-
turen that include Cratomsr Local Access 3igpaling Services
(A.I‘LA. "CLASS foatures™), Centrex. festures, offico tofo-
phoae f ) basic vidso chanocl sclestion, duta firewall
faaturos, and Viemal Privale {dsta) Notworking, to nsme #
few. EDGE SWITCH BASIC FEATURES are soried into
thevo browd categoriss sccording to the jeminal type used 10
presont itmm fo the pubscriber:

[0368] TELEPHONE STATION FEATURES
[0361) SET-TOP BOX FEATURES
[0362] COMPUTER WORKSTATION FEATURES

[6383) Thase feature catcgorios defioe the cone featuee sct
of ik BDGE SWITCH [1]. Netwark sarvices are buih vp by
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nmbling colteciions of thoso basic foatures, and adding to
them wcusss to netwosic-based foabures aod services, A
nolwork-ased fature may bu rsed in some cases 0 ovar-
vide & basie featurs log the parpoms of providing cobsrcod or
altarnative functionality that is Jogioally equivaiont to Ibe
basiv fentire, T theee catogocies of basio festures are
discussed below in detail:

TELEPHONE STATION FEATURES
{0364} Por the purposes of this diaclosurs, the rspwlivo
types of TELEPHONE STATION FEATURES will bo dif-

forontisted on the basis of whether they goerdly eghanes
uasblity fn a wide variety of subscribes enviwoments, o
wiseihor 1hy aro primerily applicabls 1 an offica cavizon-
went, The el suwmcizis comeaon featares thay
“pousrally snbaros usabilily in a wide vadety of subsedbor
onvirommonls:”

[03465] Basic dill—lmn

[0356) Automatic callback

[0367) Last nnmbor redisl

[0368) Ropoat dialing

[0269] Audible prasags-waiting indication (stutiex
diat 1000)
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automatic call distribution, growp cunlsrenulag bridge, o
persasal eal) scrouning service, The EDOR SWITCH [1)
supports configurable cell-forwarding, wheiin the sube
saciber way progmm L ki redire! inbound calily basod o

[U380) Poimt of origioetion (deionnised by calling
purty dialing nwsbor);

{0381] Datermimiion of & husy ot "ring-n-answor’ -
comdition axinting for 1be called panty daling cum-
e}

[0382]) Dstormination that the iocomiog call bs & fax
or wodem call;

{0383] Datu, dey of week, or time of day,

{0384] Direct-coupect featurcs A, "dreql-commect
ariglonbog™) enble ihs EDGE [t} to mtomatl-
cally originste a call to & pre-progracomed dialing oumber
when a TELEPHON¥ STATION [3] goos off-book, or upon
the deisction of some other svent, wuch ex s particuber
TELEPHONE STATION [3] fenction key soqesuce, Diroct-
cooure! fosturcs are offon swed fix securily felephoces
wulsite of a baliding, or at koses 15 provide immediate
acrosy o nullwhulpdul;thw muy alw b used by
the EDGE SWITCH [1) w spred-Haking by
associsting wi:mu TELEFHONE STATION [3] oy

[ﬂ}‘:ﬂ] ) Visible messuys-waiting indicmion (b
mp,

[ean}
[03rz}
[$273]
(074}
[&373)

Dimiuctive ringlog

Call-waitlog mdicadon/call-waiting cancel
Callar-1D with pame

Crll-blncking

Call-forwarding

[0376) Dicect-connsct

[0377} Bwmemenscy 11

{&378] 'The EDGE SWITCH [1) suppotts basic dink-tons,
embling e subscribsr 1o originne (or veceive) both on-
ootwork cxils o offnetwork calls, Call-blocking fosiurcs
(AKA “"call-divoriiog leatarsa”) cmsbls the EDGE
SWITCH [1] %o block the orgination of a call (outbousd
voics call) by » w TELEFHONE STATION [3]
based on Ihe callod puly diaking omober, or lo block
answetog of a call (Iobouod voloe cals) by s pusticuler
TELEFHONE STATION {3] based on the calling pany
diniog suaber The BDGR SWITCH (1] supporis canfig-
urable call blocking of 1bis typs, wherein the subscyibor may
selectively blook inbovnd andfor outbound calls by apedi-

iyoi:,ilmcodu, changes, and Jine oumbess (or vacous
ioations of iba thees), ‘

[6379] Call-forwneding  foaturcs coabls ke EDGE
SWITCH [1] to automaticalty teansfer (redirert) un inbownd

call based on » number of wnsuienlwm. Cali-forwarding
fontnres wo ofies aciivated o sulcmaticaily or conditionalty
uwansfors inbound calls to applicsting eervars for further
provessiog or ‘o provide scewss to NETWORK-BASED
ENHANCED SERVICES [18}, Exumples of NETWORK-
BASED ENHANCED SERVICES [18] that osy be
accoxspd vin call- forwacding ivciude an aulo atteodant (ased
1o aswer calls divected 1o ¥ mudn office. number), vaict mail,

d speed-daling nuca-
buts storsd fn LOCAL CALL ROUTING TABLES f1.23.3),

{0389} Support luy Emergeucy 911 (E911) is implomeated
by configuring te dislog mwober “S117 as & reserved
tliating nusber, Agy call 1o the disling sumber 911 cruales
a conmeution o a SIP APPLICATION SERVER [13) or
TDM ARPLICATION SERVER [7.4) (chnmgh s« PSTN
CATEWAY [B)) that oaErgenoy servions imarvea-
tiva, SIF mwtwork s prines {be calling party dialivg
numsber to the A.PPLICATION SERVER, which thon may -
detormine tbe pbysical {mglphhnl) lozatios of the cllﬂng
puty w would be 0 Mpport swBigency sorvicas
nlervention,

[0386] Cwstomer local Acotss Sipmaling Eervices
{AK.A. "CLASS fsstums) compedss sn additfonal Inyer of
fextures tht make TELEPHONE STATIONS [3] mors
genenslly usols) iv boib residantis] aod offics setidnapy,
Dapending upne cno’s golnt of reference, theze is » siguifi-

cant. overlap belwoen what sowe may consider "CLASS
Seatares” nod “"officy tolephope femtures.” Maay of (b
fealnros mentioesd xbove, such #s Distindtive Rioging sod
Audible messago-waiting indication ars cormsidersd by most
local excimngs carciers i CLASS feanies. For bt puposes
of this disolosure, CLASS feaiures are vot viswed as &
distinct featura 501 and are jostesd subsumed by e brosder
catzgory of TELEPHONE STATTON FEATURES,

[0387] Office ielepboue festures (A.K.A, “Conlrox” of
“PBX falies”) comprise an sdditions] lys: of speciatized
foareies Oemt make TELEPHONE STATIONS [3] mom
useful io an office eoviroswent. Certnin offics telepboue
[eatures amky R poesibis for 1 wser o 2 TELEPHONE
STATION [3} to tmusfer culls between TELEPHONE STA-
TIONS (3] that may ool necessarily be pivgged inio the
samne EDOE SWITCH {11, 1o the casc whese TELEPHONE
STATIONS [3] are oot phgged inlo ths same EDGE
SWITCH [1L mp!ememnm of cortain fosturss may
sequire special communication berwesn EDGR SWITCHES
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[1] @ which & SIP call session is Joliied from one to
anothar, 20t 10 sol-ap B wew call, bt to request that a call ia
peogross ba oanaged in x particulur way (0.8, Wenaforrod 1o

a dilforel SIP signabing sodpoind residiog on a difforont

DGR SWITCH {13, The folfowing list sumaarizes come
man oifies ielophons fealures thet are “primarily upplicable
1 1 office poviromneot”

[0388) Privale tolephone nedwork (private . diaking
plan}

(0389
[080)
[oast)
(u332]
fonsa}
{9334}
0395}
[e3ss}
{7}
(o8]
[(0395)
[90)
[0401)
tounz)

Spoed dialing

Multipls line appesrances
Theoo-wny axlling
Call-bold

Calltraoater

Call-gickup

Call-park

Call-walting with dlapley
Call g

Calling reason display
Do got b
Bxoculive busy overvide
Fostura bution suppost

Muks busy key
0463] The DES 35 a sysiom § the ability fo creato
Enmullyna Mmmbuﬂ‘;ﬁmlohpﬁm patworks
(AK.A, “virtual privets izdephons astwosk® or “viiued
{ntephione antweozk™) tist aro implomowied by programming
private disliog plass into pasticipating EDGE SWITCHES
[1). Gessrally spstliag, & private leisphous oolwak is &
optioction of telephons s thel owy addr
odm'u:pndﬁummmuﬁtyo!mlhmaubﬂngihu
cassior o nffer spocial coufigaration optfons and rais plans
mabsoribem. Often, on-network ealls muds
folpatiog il mbﬂlﬂdulﬂunm.'mu
pdvm diting i {5 macagod by the subseriber and

Y

supporis abbrovisted numbor fovents tha seamlesaty
integrate with existing dixting plans (s.g, ths Noctly Amerl-
ctn Diskiog Pla).

[6494] Privata telophoe oetworks mey opotstn within &

single B' CARRIER NETWORK [€] or within 3 wider area
through » more cxpapaive I oetwork infrasicucive that
consdsts of intercoonecied IP CARRIER NETWORKS {6].
Since EDGE SWITCH {1} swppart for private iejnphooo
petworks is based on dinling numbers, » privats tekephone
aotwork can fochede both SIP notwork sigesliog » nits
within tiwe IF CARRIER NEWORKS {§] and PSIN {7]
endpoints sccessitde limough a PSTN GATEWAY (8]

SETTOP BOX FEATURES

[040%] SHTTOP BOXES [4] we koowz tn ibe EDGE
SWITCH [1] s sinmi-alone SEP netwotk signaling ead-
pois, The EDGE SWITCH {1] assomen thad they will
prigioss ad answer ookimodis call sessions Independently
sod will suppont only Hmiled romok (indiseet) comtiol of
thedr fsaturt scis by CALL PROCESSING APPLICATIONS

32
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[1.232] running on the EDGE SWITCH [1). SETTOP
BOXES [4] odgioais multhvodin all sessions to SIP
APPLICATION SERVERS [13] thul are captie of dellv-
oring E‘l‘r;uminn video conlend to ibe conmcting SEDTOP
BOX [4}

[9486] I Suppost of Ihis type of vidoo (mullimaitis) call
sassion, the SIP PROTOCOL STACK. [1.15] residing on the
ED(IBE SWITCH [1] Rinctions as s SIP Proxy Server,
mudisting the muldoedis csll seasion, the CALL PRO-
CHSSING APPLICATION [1.23.2) maneping Ibs multime-
din call wossiun may at |be same time communicats with the
SET-TOP BOX [3] ovar the TP conneclion 10 the acessa s
toroml fenturn a1, The followi rizos
SET-TOP BOX [5] foseros tat should be lmplnmonled w
EDGR EWITCH BASIC FEATURES:

[04#7] Dutect, decods, and translaie mulnmedll
ohanuel selectivg protocol

[0408] Deisct, decode, a0d tremsiuie interactive ser
vicos protocols {o.g. pey-pes-view)

{0409] Display 1xt averiny on icp of video image

[6410] Conlrol sudio owiput guin

[0411] Detact, decods, and trunslate camens soatrol
1 for 1w Ithmeetin appticars

3

{8412] Dowalosd/upload dovice settiogs spd prefer-
onces
COMPUTER WORKSYATION FEATURES

[0413] These feararss relate W the RDGE SWITCH'S {1]
wbility t0 povide dalw coomeclivity theough the TOM-
PUTER DATA INTERFACE [14] Dafa festure examples
maiude;

[0416] Nerwork Address Translation (NAT) 1o pro-

vide 1P addpss ot for multipke COMPUTER
WORKSTATIONS [5}

[0415] Programmobis Srewalt foxtures used to sup-
port Rls sysiam proesiion aed contest Aliering;

{0416] Dymmic Host CosBguration Protocol
(DHICE);

[0417]  Virtual Privale {data) Networking (YPN);
[041¥]  Packet meiering for conpects thal use (oS

(ransport services;
{0419]  Admission control, daling rumbur a5sign-
meat, eud p g8 g g for SIF call

sesmons,

EDOE SWITCH OVERRIDE FRATURES [1.25)

[0420) The term EDGE SWITCH OVERRIDE FEA-
TURES mfers o » specific coliection of end-user fatures
sod functions that provide altomative varions of BEDGB
SWITCH BASIC FEATURES (124} they In some way
modify or cobance the bebrvior of EDOB SWITCH BASIC
FEATURES [1.24], and may be jmplemanted inlemlﬂy by
the EDGE SWITCH [1) sa allemative versives CALL
PROCESSING APPLICATIONS [1.23.2] used 10 lmpls-
ment EROE SWITCH BASIC FEATURES [1.24] They
may slao bo lopiewrested exicinal t the FDGH SWITCH -
{1] #s NETWORK-BASED OVERRIDE FEATURES [19}
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2. bt

that ave traveparenily awnd dy d twongh the
BROADBAND ACCESS NETWORKX [§.1] whon the Tes-
wra b involisd. EDOH SWITCH OVERRIDE PEATURRES
{mplsmeniod extemudly a8 NETWORK-BASED OVER-
RIDE FEATURES (19) st accegyed by origlosting & 5IP
cal] scwion to & SYP APPLICATION SERVER [13],

SYSTEM MANAGEMENT PLATPORM [2}

{d421] Al EDGE SWITCHES (1) s provisioned, con-
Reuoed, masaged, and actively soutiorsd by & SYSTEM
MANAGEMENT HLATFORM deployod in » carmisy cotonl
offics, v coutnel offfics equivalent Ths SYSYEM MAN-
AGEMENT PLATPORM ix n sealstile, fauli-tolernat, bigh-
availsbility poiwork clemont thed fusctioos ms the neius
betwoen carrior operatioes support systems (AKA. “cxeine
0S8 or ‘back-officr isterfaces”) mmd e EDGE
SWITCHNES [1] deployed 3t the sobscrfirer premise; if dons
not divecily participste in network ssrvice dellvery st soy
time, but yovides ouly & supporting, sdmioietrative coko.

[8422) EDGE SWITCHES [1] do ot intsrfece th carrior
0SS divectly, bui do a0 oaly twosgh medhstion by soltware
spplicadons ruming oo the SYSTEM MANAORMENT
PLATFORM. Tho soliware applioatious runutog oo the
SYSTEM MANACGEMENT FLATFORM support the fal
lowing DES systomn masgrmont hencijons:

[0423] Cunfignre and wploas software Josds lo b
EDGE SWITCHES 1) s put of » xavislosiog or
upgrads proosss;

[#424] Dyounically provision BYGE SWITCH [1)
sorvics ospabilities (vsing defavdi sottings nixd pref-
em} M;go a Clase of Service provisioning

[0425]  Actlvely mondtor EDOB SWITCH [1] ervics
dalkerymdmpoﬁdduihrwghmerosa,

{0426} Homuicly retrisve, visw, and modify ERGE
SWITCH [1] base coofigusation amd subsoribes
Clens of Sexvics puamciens fhwough curier 033,

[M27] Remotely fnitisis EDGE SWITCH [1] diag-

oautics aod eysiem tesd peooedures, and provide
cupsbility & poct resula throsgh carlee 0SS;

[0428] Syochrunize EDGE SWITCH[1] nformation

with samp i sivied in SYSTEM MAN
AGEMENT PLATFORM databsses and information
reapoaitocios, fociudiog Class of Service capabilities,
Class of Service caitiog, subsoribsy preferences,
ool cafl routing tables, subsoribar ssvvice profiles,
and configirsion profiles;

[0429) Coliect event kegs from EQGB SWITCHES
[I]K. thea slom in dalabsses agd hfunmllon reaposi-
torien i

% P

[0436} Sort and re-foomat bitlable cvenkz, then {o1-
ward 1o carier O38;

[0431] Provids for sad adept to all siandardized car.
tior DSS mquirements related 1o Ielscommunications
sorvies dolivery (oporatioes, swminisirstion, man-
agement and provisioning).

Nov, 28, 2002

[0432] The sofiware wpplicalivns sapponiog thess DES
system mroagomont funations opurate in cogjunction whh
walable dalehases and information ropositores (for bulk
storago) {bwt we intogral compopents wilhin the BYSTAM
MANAGEMENT PLATFORM, in somo cases, SYSTEM
MANAQEMENT PLATFORM databases store and manage
informmion st d ,“ spaoific of information
stored on e carrior's FOLICY SERVER [14]. As & rosult,
oparations wupport system workflow madels provide for
some lovel of synchronizaiion W onssr consistency
betwesn [he DES md the cartier OSS,

[0433) SYSTEM MANACGEMENT PLATFORM dain~
basea and ofurmation respositories provide reliable, radum-
dunt soruge for ibe following:

[0434) Adminimrative informatios needsd lo tieck
and maeags EDGE SWITCH [1] deployments at ths
subacriber premiss, including & subseriber databese
that deduils tire physical addvesaes, hudwars rovk-
slons, soffwary rovisioos, and physical locstony of
il EDGB BWITCHES {1} asaigued 1o oach sub-
seriboy

[0435] Sysmcheonized hackup copy of all subscriber-
specific icformation siorod oo every EDGR
SWITCH [1), including Class of Servies vapabilis
tiem, Class of Servico seitings, subscriber prefer-
coces, Jooal call routing (sbies, subsoriber sorvios
mbu. aod EDGH SWITCH (1) configurstivn pro-

[M Softwwe loxds, oveni logs, service reooeds,

recands, provisioging templates, diagnoatic

wrma. nrd other operativaal infosmation refeconced

by admimisirative infocmation of reczived as outpnt

from ihe EDGE SWITCHES (1] in 1hs course of
nelwork service dolivery.

TELEFHONE STATTON [3]

[0437] Termiual davica that s plugged into the THLE-
PHONE LINE INTERFACE [1.9] xnd used for voica comm-
mmications, The lerm “voicn comoiesiinm’ rafirs 1 the
bility of-» torminal device 10 participats directly or indf-
tncily mi wa cudpoint in s *vojce call scssion.” A voice call
sousion is deficed a8 & S{P call soasion is which o lesst one
bearer eooneclion is maporting vodis modin contest. A
TELEFHONE STATION cots ool suppant SIP network -
signaling wud ceponl proscot self o o 1P CARRIER
HETWORK {#] as  SIP petovork sigoeling cadpolny; there-
{ore i$ cnamnot participaio diroctly fo & voics call xession sad
relios wpoa ibe EDGE SWITCH [1]10 perform the necassary -
COnvEIGions.

[0438) ATELEPHONE STATION communicates with the
EDGH SWITCH {1 direatly through the TELEPHONE
LINE INTERFACE [ 1.9} using analog cloctriea) (or poten-
daily digitel) dovioe-lsvel tolepbons sigoaling (i.c. not net-
woik 8 . Beyond support for basfc telophone Uns
sigasliog {o.g, on-book, nif-kook, DTMF oo generation),
device-lsvel telephous signaling is used by the TBLE-
PHONE LINE INTERFACE [1.9) 10 uhwu and somrol
special foaturss supportied by ks TELEPHONE STATION,
auch us iBomingting mesmge-wailing todication Jxmps o 1o
detuet fonture koy peexsas by the wsor. Uliimaiely, it becomes
the task of the EDGE SWITCH {1] {though ths TELE-
PHONB LINE INTERFACE [1.9] and othey intems] com-
panexis) to converl the TELEPHONE STATION'S anslog
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g dightal device-lovel tolephone signating xmd volcs trame
nuisslon vonventioas ie aod oo 1P 18 containing SIP
wotwork tignaling lnformsifon sod digitally-eacoded vaice,
respecivaly.

[0439) TELEPHONE STATIORS {3) wark bost with
BDGE SWITCH [1] fealoros whos they suppoxt fanction
iceys thai the EDGBGMTC’H[I o1n vonvert 1O =g ApPIO~
peints user injorhice cooveation, EDGR SWITCH [1] CALL
PROCESSING AFPLICATIONS [1.23.2 lnﬂ
BASED ENHANCED SERVICES ard implemenked
with the highoat possibls degree of doviu%ndnpmdanm,
and thorefore toly ugon ussr input (feature hy ) that

Nov, 28, 2002

{444]  Since te BDGR SWITCH (1] is feactioning as &
SIP Proxy Secver, edisting e multimedia oot sessios
vriginated by the SELTOP BOX, il sy dicoctly comma-
nicete with the SETTOP BOX over the same IP conasotion
for the purposs of acossying ita internal thatore seis, Vaados
apecifie devios cateol protoenis may be implomonied sither
o distinol prosocols or as SIP extensinns, depending on
SET-TOP BOX yequiremonts.

[0445] A lelsphope termiinal that supporis SIP actwork
nigulilgu aod thed cun presoat zhult o lhu !4 CARIUEI!
W K[G]nslSlP nt is

comply © s knovm user infertacs conventi

[e448] A POTS hlepionl wilh programmable speed-disl
keys or a PBX lokephone with dedieated functions koys cea
both bo used os PHONBSTKI’IONS [3}: In the {mso uf
supporting » POTY tslophore, ths TELEPHONE L
INTERFACE [1.9] aust ambody “SLIC” (Subsesibar Llne
Toterfice Clrosit) funciouslity whoreas fo the oase of sup-

N::ﬁl’)\ tal PBX tolophape, the WLE'HDNE LINE
I

{ooally identical o # SET-TOP BOX,
Ano—cultnd“su'phm“h 1 example of this typo of
torminkt dovice, Accordingly, » SIP phone cowld be ply
inin ths YIDEO STREAMING DEVICE INTERFACE{1.5]
und pasticipmo dieclly in & voics eall seasion,

[044€] Whernas a'SIP phons coonol be controlled dirsetly
by e TELEPHONB LINE INTERPACE [1.9] using
devica-loval teluphaot signatieg, sccess (o is internal fenr
fure 38t myed be accomplivhed by commenlestiog with i

[1.9] ot suppost » , ¢
viic ine-bovel interfaco for that device,

L

SET-TOP BOX {4]

[GM!} Ternginal devicn that is plogged into the VIDEO
STREAMING DEVICE INTERFACE [1.5] and wsed for
wultimetix comunicativns, The tenn “wuitimodia com-
munioations” vefiow (o the sbility of a tesmined device lo
preifdpaic directly or indirecily ss an sodpoiot in & “med
tomedin call scasion,” A muitimadia call seanfor is dofined as
a SIP call sossdon fn which af 2axd e bearsr connsotion s
toanposthug video medis conten. Lo this disclomus, the lvym
Uyideo oall seeslon” should be wedarsiood xe sypunymons
with *multimedin call sesalon,” The use of the teme “video”
remsing to presesvo the gemxsl concept of the EDGR
SWITCH {1] providing support for all thioe swodia Iypes:
voige, video, and dais,

[8447) Depandiog on terurioat device capsbilites aod nat-
work chpabilitica, v singls muRbuodia call seasion may

psul mIL bar of ox voice, video, nod dela
boarer contsclions simulisacously, and aoy oae of them may
be opusating o & balf-duplex or full-doplox mode. By
phgging and ETHERNEY SWITCH [2¥] inio the VIDED
STREAMING DEVICE INTERFACE [1.5), more than ope

SET-TOP BOX oan be comunted o the BDGE SWITCH -

it}

[0443) To participaia is mallimedin call sessions, the
SET.TOP BOX inmfaces wihb » islovisiog a1, using it s3 an
-ndlovku! oulput device. A caoers sppuratos may ba

d tn and tled hy the SET-TO¥ BOX for
swa way musithmedia tione. As requires for direct
pacticipation o @ waktimedia call sesaion, the SETTOP
BOX suppornis SIP metwork signaliog sad presenly itsclf to
{he IPCARRIER NETWORK [£ rs o SIPuetwork signalia
endpoiat. B communicates wilh. the EDGE SWITCH [}
through the VIDEQ STREAMING DEVICE INTERFACE
[2.5) nsiog: {x) n QuS IP conuecction; (b) SIP autwork
signallng; »od (¢} » owaber of adjuuct, veodor-specific
devics couttol protocuis s required to lmplement EDGE
SWITCH BASIC FEATURES [1. 24} described for the SET-
TOF BOX.

brough the 1P tion to it, wsing SIF oxtensions apd

poicntislly othior veodor-speoific device contral protoools us
required to implemest EDCE SWITCH BASIC FEATURES
[1.24] denceived for the TELEPHONE STATION {3].

{0447] Thix disslosms has deliberately chanctedized SIP
phones lo be the fanctional cquivalent of SETTOP BOXES
{0 awoid oreatiog confusion belween tho direct control of
bleplmmhaums theough by TELEPHONE LINE INTER-
FATR [19) wd fho indireed comirod of lelepboos fo
1hrongh vesdor-sgecific IP peotocols. -
COMPUTER WORKSTATION [¥)

{NWH] Terntinal device. thet is plugged joto the COM-
PUTHR DATA INTERFACE [1.4] and ussd for daa com-
punitations, In moest cases, fhis locmiowd device will be &
desktop PC with sn Bthornet LAN adagier npaing an [P
profucol stk By plugging un ETHERNET HUE [9] into
ibs COMPUTER DATA INTERFACE {14), moru than oue
COMPUTER WORKBTATION cag be conoecied Lot
EDGE SWFTTH {1}

IP CARRIER NETWORK [¢]

[0449] Largo-geale, couted iswmol protacod {IF) network
dosigned 1o suppost the delivery of voite, video, and daix
comumuicuiony sorvices to & subscribug base meds wp of
puinatislly millives of subscribrers, The IP CARRIER NET-
WORK i & private sctwork offoring comolled necess (o 8
public subscsibor base. Il i3 owoed aud operaled by &
telscommupications camisy (AJCA. “facflitica-bassd noi-
work sevvics proviser™), It consisis of a backbone gbwark
thst iz usad 1o interconooct 2 sumber of access notworks, and
afl transmission paths throwugh both the beckbons metwork
and the accesy mmdr. [T engmcawd lo cnswo lhn bulh
sigoaliog sad beager ah jons can by

with & Quality of Service (Qo8)

[0458] QoS gooceslly refom o the ability pf ths natwork io
honor certain quality geamanieos (i.c. mivimum bt ransfer
ralos, wndmem adowabls lalericy, waximmm wblowables
Jitter, mantmum re of packst loss, olc.) v nocessary to
suppert real-time, full-duplex vojos and video calls in add-
lon {o provkling “best cffort” dals communications al
specified mininum bitrates,
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[0481] Ao TP CARRIER NETWORK b huly mumged’

such thut its parformance (QoS ansminsion and sorvice
m)ummmnmmmmdm.m.
i1 capability to be securcly pertitioued st
w0 Iogicnily or physioally soppegars subscriber duts, snd
subserilser data types, from sach other felo Vishual Private
{1xta) Nutworka, The 1P CARRIER NETWORK i most
craes is implemsnted s a by petwork in tbat [P con-
nectivity in s potwork lyer (OSI Layes 3) sy be trans-
ported over an ATM peokel-switched inftastracture In the
data link layor (OSE Layer 2),

BROADBAND ACCESS NETWORK {6.1]

Spexific lypw of access ustwork that is designed in

a reiatively high-biirsio 1P dats paith to the sub-
sariber provaise. For the purposes of ihis discioswrs, the ierm
“high-bilvate” is vsed loowely hore to charctatize » mimd-
mueg bt traosfer mto of 128 Xbiisecond for both the
dowsstroamn {towand the promise) or wpetesn (Rway from
iho premise} dircction, For most {mplemeniations withont
video support, # i3 mocmmended tha BROADBAND
ACCESS NETWORK, sapport & ioal bit fer rates of
uhmimhbbh/mdﬁorbclthdoMmor
upsteam dircetion. Suppor for video wvieuwmld raruire
n 20 megabit/sccond dowastronm bitiste capecity

[0433] 1o additiosn to mintmoum bitsate requirements, the
BROADBAND ACCESS NETWORK. must aupport Qo$
for i coonecticos, The BROADBAND ACCESS NET-
WORK is ohon deacribed as the scgment of the IP CAR-
RIER NETWORK [£.1] that bridges tho "last mile” bstwben
the verirad office aod the subscriber premise. Exemplos of

Nov. 28, 2002

based upon cirouil-awliched tims division uliplox (TDM)
technology; they conble the ixanmndasion of voice or benrsy

chimwl comont slong with verylng degroes of notwork
sigualiog Information,

SSH[13)

[0458) Sigualing System #7; tho cut-band signnling nob-
work used in tha FSTN (71,

TOM APPLICATION SERVER [74]

[2459]  Applioation sorver doployed ia & ceniral office w5 a
PSTN (7] ootwork clement used to provide NETWORK-
BASED ENHANCED SERVICES {18] 1o netweek subsorib-
ors. The TOM APPLICATION SERYER contaion hardwere
arn) softwaro comporonis required (o suppost tha oporation
of oue or mors NETWORK-BASBD ENHANCED SER-
VICES {18] 1 typloally prawents accoss to thess stpvices
Oxough & digital truuk imecface (s0 TWELFR] [72])

[0460] The TDM APPLICATION SEKVER oporstes con~
ceptually & ae amay of “computer-controled” telephones ln
which the servics Jugio conteined i o software applicsiion
PIOgram repiacos a bumw operaton as the controlling ety
According to this model, the sofiware spplication program
is nble to wa 3 varisly of sysom resousces (dalabases,
spesch recognition systems, media sorage systems) to pros

“Yast mils” lechmologies thal are suitable for inlegration inte
e BROADBAND NETWORK INTERFACE [1.1}inchude
Digital Subaeribes Lioe (DSL), comxial cable, T1 i imchen-
nolied mnde, acd Pussive Opticsl Network (PON).

DC POWER SOURCH [6.2]

[0454) The EDGE SWITCH[1]is a computiog dovice thet
1oguires 2 DC POWER SOURCE to opeats. BROAD-
BAND ACCESS NETWORKS [6.1] based on DSL or

s cablo, roapoctively, In some casos,
io powes (he EDGB SWITCH [1} omnmpmvummhn
providod at tho premise.

PETN 7}

{0455] Public Swilched Tolephonc Network. The nctwork
depicted 1o FUG. 1 comistiog of CENTRAL OFFICE
SWITCHES and a TDM TRANSPORT NETWORK.

CENTRAL UFFICE SWITCH [7.1]

[04%6] Hugd-office swilch deployed ix & central offies as the
PSTN [7] ovtwork element poed to provide lelsphone seo-
vice to network subscribers. 1t is the samo sy the CENTRAL
OFFICE SWITCH depicied in FIG. 1. Tho telephooe fea.
yes provided by the CENTRAL OFFICE SWITCH we
virwally identioal to the TELEPHONE STATION FEA-
TURES doseribed a5 8 subset of the BDOE SWITCH
BASIC FEATURES [1.24].

TIEIPRI[73)

[0457] ‘X1, Bl or ISDN Promary Rake lnierfoce digite}
trunk imerfaces vssd in she PSTN [7]. T1, El, and FRI urc

vide controlled, p fized notwork services 10
g voicn telepbonos,
PSTN GATEWAY [#]

[0461} ESN connciivity elepmal (bet translatca ootwork
signaling sod bowrer chwnnol encoding formats 50 as 1o
roable & call sesslon jo which oo end of 1be call is & STP
netwolk signetiog cedpoint in 1be 1P CARRIER NET-
‘WORX [5) and the ottar cod in s Jogscy TOM eadpoint in
i FEIN[7}

RTHERNET HUB [9)

[462) Simpl, ibwcost, multi-pori das istribulion
devico that snsbles detn comomveriontions to oceur batween
all notwork dovices plugged into & using Bibhernet techmol-
ogy o tho oquivalent. Thix type of device has ondy modest
\rapswission cipecity wod therefore caunot guaranioe that &
certaie mindmal Dandwidih i maimtvined for sach As patb
pavaing Huough i This device may aperate in & wised or
wireless copacity,

DNS SERVER [1¥)

[0453] Dintribuied datsbuse applicution (A XA, “Dowain
Naming Server”) that works ot the trausport Yayer {OS)
Layer d~—above the petwark lyyer) to provids neme-io.
widross mapping for all clisot spplications in ao IP satwork,
The clent applications tan incinds c-mail, web bosling, and
SIP-begedl telecomiponications, It is & compooun) bo the
DES carder seforonce petwork architecture sad servos and-
tiple purposes as it would in suy IPbased network archi.
techure.
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[046¢] Thiwe peincipsd DNS SERVER foncilons stand out
& wost sigrifiorat to the operatlon of the DES:

[D455] Tranalale gonecio netwnsk clsnent oxmos Salo
oue o noys JP addresses that correspond 1o actaal
physical gstances of thrt petwork sleosnt typs;

[0466] Conven E164 daling mwmbers into 1P
sldronses a8 required for call routing with the JF
ooworky

[¢4§7) Eosble Ioad balamcing by providing IP
eddresses {or muliiple instances of & cottrin iype of
notwbvk slrmend or other network resource.

WER SERVER (1]

[6468]  Softwase apphicatios program s implomonts sup-
junet for the “web server” fueciipoakity described by IETF
RFC 2068 on Hyporiexst Traosfer Protocob—HTTP Version
1.1 (HTTP). The WEB SERVER is 1 componont in (be DES
carder referopce network architestars xod primasily usod a5
1 woans 0 ooable sbacribors 1o cocnmunicate lodivectly
with BDAE SWITCHES [1} W of fosemacilve
configirating and isteective sesvicn delivery.

[0455] Wik respect s inunui\»n mnimnmiw, tha WBB
SERVER 1 webh bi

feca th exubles subscribers to solectively enablo o uinbh
Clas of Service soitings and then to coutrol of jfoput
proBirencen that relxta o the delivery of activated astwork
servives, The WEB SERVER perforos an sutbeativaled
b;-lnhihcxubmbﬂsmsm-l[ﬂ.mdkhm
fonotions s an imermodiary sgent to emsurn fhat e sub-
scvibes’s seitings aod preforveces we written lo the laget
EDUB SWITCH {1] iv v sooure and syatactically cosroct
poot

[0476] To support interactive wotwork service duﬂvety m
tha subseriber, the WEB SERVER oace agsia Bancii
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nfer trsnalation, to other servens. A proxy inleprets,
und, if nocemary, rowriles 3 roquest Resnege before
Torwarding t."
[0474) The ST FROXY SERVER s & componsn! in the
DES reference carrler network xecbilecture wod is required
10 supporl maey SEP network sigunling operstioss within it
by shutiting SIP mescapes tack xnd forth belwesa two or
more STP Usor Agsats participating (n x SIP call sestion.

[D478] Spocifically, ihe SIP PROXY SERVER funclions
taueh Hiea a0 intermediary SLP enesiega rouier to snsurg that
the SIP asterork sigualing messsges tofom the SIP snd-
painis fn tha notwork sre ultimaiely channoled to the comect
destioation. Ju 1bis message-rouling capacily, several SIP
PROXY SERVERS caz cooporaly to pass SI1P ootwodk
signaling wesaxpes bi-directumally through ¢ hiorarchy of
SIP PROXY SEKVERS, cach of which gels it closer lo the
target eadpolot, SIP PROXY SERVERS iccess both the
DNS SERVER [16] snd (w POLICY SERVER [14] 1
determvine bow W rowto SIP call sessfons within the 1P
CARRIER NETWORK [ 6],

SIP APPLICATION SERVER [13]

[0476] BEN ucnedivhy ohment deployed in we IP CAR~
RIER NETWORK [‘] provisle NETWORK.BASED
BNHANCED SERVICES [18] to netwaork subscribers. The
SIP APPLICATION SERVER ecuteios bardwase and soft-
wase compatients required lonbwpmdnno!umormn
NETWORK-BASED ENHANCED SERVICES Il
szots iscll a8 1 SIF peiwork aigualing eadpoiol |
communiasie with any ottinr STPretwosk sigoaling sbdpnhl
in & SIP call sesivn.

[8477] It is memed that te SIP APPLICATION
SERVER will provide » means, direclly or indivestly, to
AUPPOrt 000 of mars RIT brarer channel ananociioas that are
tikely to be poguired for volow or multimedin call sessions,

an intermediary agent, bosting, service-rolsied nppliendoua
thl embls browser-banod interactions between the sub-
sardher and the EDGE SWITCH [1]. Tom WEB SERVER
again porforms an awtbenticated log-in ko the subscdber's
EDGE SWITCH [1], but this Ume for tbe puaposes of {a}

accossing cal log data stored witbia it so lbal 3 may be used

a5 application dats, and (b) exertlog cooteol over inturoal
EDGE SWITCH [1] teatusos, such an aviginaling or answoss
ing & ol

SIP PROXY SERVER [12]

{8471] This term refers spacificslly 1o @ nelwork-based
implemeniation of a stand-alove STF Proxy Servaw {or SIP
Proxy Server chuster) and wot w9 the SIP Proxy Server
fimctionnlity seppoticd by ihe 5IP PROTOCOL STACK
[1.16). Whils tha SIP Proxy Sesver funotiomelity suppocied
by both is essentially identical, they operate indepeadently

in support of different roles,

™2} AcuordlngtolET’i’RFClSﬂmSlP' Seasion
Tndtistion Protoscd » SIP PROXY SERVER is doficed as
* follows:

[8473] “An intenuediary program Usat acts as both &
server and o cHemt for tho purposs of makiop
requesis oo bebalf of ot clesis. Requests ars
serviced isiernally or by passing them ou, possibly

B bearer chronal cupabilitios for these SIP-bazed call
szsafons are assumed, (he SIP APPLICATION SERVER
msy viewad conupml.lly  opersts nE ag array of “com-
pulor-contvolind” voive or muldmedia texminele i which tho
service logly conleined in & soRware xpplication progam
roplecas A hurman operator as 1hs coatvalliog catiy.

[1478) Accordlog in this madel, the apfiware spplication
program is able 10 uss » varisty of systsm resourcos (data-
basss, speech recognition systems, madia siosmge Sysiems)
to provide compuser-contenlled, pemonalized network ser-
vioos 10 congoriing voton or multivsdia lrmoioals

[047%]  As a consemuenve of tho fuct that okt oall sessioms.
in which the SIP APPLICATION SERVER pnrtivipates are
medinted through 8 SIP PROXY SERVER [1Z], zach SIP
siganling paih crested W support thess call xsions mey be
used o8 8 conle 1o jovoks edditional eapabilities of the SIP
PROXY SERVER [12].

{¥480] By oxchanging, SIP mossagta with the SIPPROXY
SERVER [12] {trough (b STP sigmdiog peth crealsd io
support ¥ call session), the pplicalion program respousibie
for comwolling » cal session way perform complex call
conirol operations, such a5 to treasfer culls, add/drop call

purticipants, or comnedd 1o a spocisiized lype of SIP APPLL
CATION SERVER [13] calied » "medis socves” for the
purpusa fo invokxng medin mrvices. A media server is

sdbavi B

o sorvices

¥ PP » e

CISCOD.000222




Case §:07-cv-001668-DF-CMC  Document 1-3  Filed 10/16/2007 Page 26 of 28

US 2002/0176404 Al

such a8 speecly rocopaition, intersctive voloo respuwss, ur
music-on-bold, Media servers sv arlled “dinloy servon®
whow Yhey intorprot and cxeouts diltractive voict reaponse
commands wrilitn in Voios XML,

POLICY SERVER [14]

{8481] Colisotion of dalwbasu spplications owned, cper-

siod, and maiolsiood by e carrier for tho purgnse of
wem netwock sarvica deltvery to aotevork, subscribors.
‘Theas tistabase spplications are referred 1o collavtively as &
POLICTY SBRVER for fwo reasons:

[0482] (a) It in & practical impossibllity w acouyately
obasacterica » “generic” osrrier pnl!.vy datsbsse
avever configurstion; carrior )i of tain

Nov, 28, 2002

NETWORK-BASED tl!N;iANCED SERVICES

[0492] In contcast 0 NETWORK-HASED OVERRIDE
FEATURES [19), NETWORIG-BASED ENHANCED 5ER-
VICES eta typically stand-alone sstwork scevicos ihal por-
form complole, indopendent fonctioos; (hey sre not fimeo-
tionslly bound 1o any EDOB SWITCH (1) featwre, but are
gooerally povessible through the P NETWORK
[5) vsing TELYPHONE STATIONS [3] ad/or SET-TOP
BOXES {4] phagged kato and RDOE SWITCH [1]. Thoy are
geosral-interast appiications (hal sppest to & wide audienon,

[0493) Exsmples of NETWORK-BASED ENHAMCED
SERVICES include voice call-uewering, group sudio cone

fype will vary according 1o thelr unique setwork
infrastrocture requivomends;

[04!3] (b}l!i:lwluiﬂlmpnsnbﬂi!ylo ly

ng, language tramlaiion services, or Mw coglent
delivery, Most NETWORK-BASED ENHANCED SER-
VICES are suilable o be offered an cither stand-aloae

eacrier oFgN-
nives its i.nl.’nmlhnl; each ey conceive schoma
undfor coanbing duls chjects ln very differnt weys
that will vary sccording o their waigue notwork
infrasvuoture reqoiramenng

[8484] The POLICY SERVER thus Topresvats 4 lunkui
ety that stores cassifal nerwork oporsiicnal support infor-
wation aad cowble DES system of is to accoas tha
information. Infocmution storod on the POLICY SERYER
inclades:

[D4ss) Subscribar-spwcifle information {Class of Ser-
vice, sucoun! stas, servios preflles, proforoncas);

[0488] Counsction policies and reiated call routing
information; dialiog plaos;

[Dﬂ Billing policics and re phns for seavice
i General vetwork antbentication scevices
for o} boman wd machine users.

0488] The i lizies ary sbsirect duts roprescn-
tatious of she contral lcdc DecsEMy i roule calls, lovoks
services, and other tutercopnsction operatious st

defina ibe bebavior of the SIP PROXY SERVER {12] as it
cawbbishes specific call paths theough the IP CARRIER
NETWORK [6).

NETWORK PROVISIONING SYSTEM [15)

[B489] Nstwurk oparstions soppost syslem used by camier
1o enabls, disnble, or wndify network sorvice delivesy for
nolwork suhscribos.

NETWORE. OPERATICONS CENTER [16]

[0436) Network operatioes support systom used by caries
o configur, wonitor, troubleshoot, snd menage nvtwork
alocents involved in delivering ootwork strvices (o nerwnrk
subseribera.

NETWORX BILLING SYSTEM [17]

{04911 Notwork apesulions suppost system used by esriar
to collect billing records fram natwaork elements fnvolved in
debvaring ustwork services 10 oatwork subscribers, and then
to couvert them o cusiomer imvoicos based on billing
policies and rete plans.

nppboxuons or s part of a0 ovorall scrvicos package that

BoTp otber and services, An importat dis-
!mc!ion betwoen EDGE SWITCH BASIC FEATURES
(1.24] sad NETWORK-BASED ENHANCED SERVICES
i had the latter are ool substitutos for, or alternative versions
of, EDOE SWITCH BASIC FEATURES [1.24}, twl mrs
mdﬂpmﬂum, companion netwosk aorvices wilth which
HRGB SWITCH BABIC PRATURES [1.24] mus Inforop
oraly.

NETWORK-BASED OVERRIDE FEATURES [19]

[0494] Specinl-purposs, ustwork-baned applications that
work In conjusction with EDGE SWITCH QVERRIDE
mmn.esuza]m Ibe pnmuoot’invming tks BDGE
SWITCH [1] with muse sdvanced featurn delivery capabili-
mmmadfnawuollhllypcmlimlym xppoal 0
oaly & selsdt subsel of sebscribers snd/or sce polsntially
muyhmphmu. umthoydnmm the roguivesmenis

ta be i »s EDGE SWITCH BASIC
FBANRES {124).

[0438] An simple cxample of & NETWORK- BASBD
OVERRIDE FEATUHE s an “ipband call
netwnek-beed spplication (implementing the t‘lumns) that
cnabls o and-user o accep! or deny s incomiog cal] from
the PC daskiop. I thia casa, iiw EDOE SWITCH{1] would
tronsfar the ishound call 10 & setwok-basod wpplitation
eatbier then simply ringing ibe TELEPHONE STATION (1]
‘The npetwurk-braed agplication wonld suppost 3 NET
WORK-BASED OVERRIDE FEATURE that would praseat
the ideatily of the n-.tlm;plrr]uu the PC deskiop (lbrough
& web b grap um“‘\lflhnuud-um
:pis the 1 g call through khe web ¢ hical
wery iotefuce, the NETWORK-BASED OYERRIDE FEA-
TURE tsnaskors the call back to the BDGE SWITCH [1)
wilk & mirkey indicatioy thay call-sctep sbould be sllow to
proceed in the novmal fashion. '

ETHERNET SWITTH {20]

{0498]  Maltbpost tata disibulion device brsed oo Eth-
smsl techoolegy. The ETHERNET SWITCH ooxblos dals
communicalions 16 oceur between all astwork devices
phugged inko it u tbe semv fime, and is able 1o guarantee &
mimitnad smownt of bandwidih for vack dula traosudssion
path pasking through it. This dovice may operate in » wired
Qr wircless capacity.
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SUBSCRIBER NE’I“M[)R?‘. INTERFACE (POTS)

[0457] Domwromion point that defines the inlerfaos
between the publis carrier astwoik (FITN [7] or 1P CAR-

RIER NETWORK, [6]) uxd the subsucibus’s {nalds wirlog
phast. The SUBSCRIBER NETWORK INTERFACE
(AK.A. “Teloo Bulraove Freility™) is vequiced to bo physi-
cally located i a "publicly scoessible place.” Ita physical
manifosiation fs usually » modost wire lotorfaus dovice
(chaunel bank) wsed {0 conoect coppar wires from (he srost
to o copper witing withln the promise, From 4 regaistory
porspective, averythlog ou the nstwork side of the SUB-
SCRIBER NETWORK INTERFACE i the responsibiity of
ibe cayrior snd overything on tho peemisa sids {a the rospon-

stbidity of the sbcyibor, For residendial wlsphose sorvice,
the SUBSCRIBER NETWORK INTERFACE is usually
ivosted oo the owiride of the resideace. Businusaos oftan
hve more complex tesminafion requiresnimis and allocste &
wiring closst Jo serve this purpose.

[0458) A enaber of embodients of the invention have
been desoribed, Nevertheless, it will bo wmdacsicod it
various modilictions may be madz wiboui deperling fom
the spint aed scope of the imvention, Accordingly, otbor
embodlments se wilkip the acope of (be lollowing claims.

What is cloimed is:
1. A notwork davice comprising:

a plumBily of comvpuaication nterfices, including « kclo~
phoes line nlerface, # compuier dais iuterface, and «
brosdinad nowork interface;

s procoasor;

» machd chble storapy mediugs which during use
stores & call pracessing sppliction snd sarvice profiles,
and which storex nxecatsbie instructions 1o medisic
commmpications between the pharslity of compounica-
tion iotcrivees, the inswuctions causing the netwoark
device ju

dotect potwork sgonling sveuly or trigges points i a
telephoos cail and

fruvoke tha call processing spplication in response io the
detected natwork signaling events of triggar points,
the call procossing spplicatioe opemtiog sccording
1o pacameders dsfioud 1n the ssavice prodites,

2. The petwirk device of claim 1, wherein the plurality of
conmmmicution interfaces festber inchedes a video stsexuiog
device: intesfaco,

3, The eetwock devics of ciaim 1, wherein the broasband
oetwork fotecdace erminstes a broadband network Link tui
joins o oustomer promises (o a packet eartier octwork,

4. The network device of claim 1, whereis thy instructions
fusthor caues the nstwork devive fo rouse 1P date batoreen the
compwter didx interface and the brosdbaad sstwork ioler
face.

5, The ootwork deviae of cinim 1, wherein ibe ustwork
Jevice is cooteined o p siogls physica) cacloprs,

§. The ootwork doviee of claim 1, whorein the instructions
furtber cause (he notwork device 1o provide & frat SIP proxy
agent o yapresent » iclephone the) uars the talephoos lice
interface, aod provide  second SIP proxy ageul o

Nov. 28, 2002

7, The network device of chim 1, wharels thy sicage
modium darlog uce furthor sores orll routiog ablos, wod

the instrectives Rurther causs the network devica o pere
form ouf) routing for tslephone calls st use the
talophone oo interfacs.
8. The cotwark dovice of cluim 1, whereln the siorage
medium during vse furthor stores call routing iablos, sod

the inwlrsetions furiber osuse the nstwork devics to per-
frovms eadd routiog for wlephone calls sccording lo the
call routing fables, the tolepbame calds uviog the tcle-
phope Yow interface,

3. A potwork duvieo comprisiog:

» pluralily of communicstion imerfaces, igchiding o tio-
phone lino interface, s computer datw Inierface, sud a
booadband vatwark interface;

B processor;

» michivetesdable slomge wediun which during vse
storas oall routing lables, and which stores sxecutable
instructions 1o woediate communicatipas Yetwoan tho
plmtiu d:tv inprfacan, t!::dxlmwdmm cndng iho

og 1o i
ullmuﬂnghbkﬂ, the uhphmuﬂsuinghmb-
phone ligs joterface,

18, The ustwork dovics of dalm 9, whereln calf roniing
inchedes peer-to-peor call signalivy between customss pre-
mises ovor & shaved IP nelwork.

13, The network devicn of cisim 1B, wheesin the cafl
sigualing i performed witbow requirinyg statefol clomonts of
the shared IP setwork above (be IP tnfrashucture,

12, The oswotk dovice of clain 10, wherslo the broad-
baad oetwodk iotorface terminkfos 8 lick ibat joins (ke
ae¢iwork dovice to the shaged [P nctwork.

13, The notwork deviee of clum 9, whorsin call muliog
includes cell sigoallog 10 a PSTN oedpoiat vin & PSTN
patewsy that i machable over the brosdbaud ootwork
intarfuce,

14, The peiwork dovice of claim 3, wherein the netwodk
device is contained in & single physical snckosuse.

15. The nstwock device of ciadm 9, whorein tho instrues
lions further cause the notwork device 1o ronte [P dats
bereen the compater dal intcrfecs and the broadband
network imefice.

16, The nswork devics of claim 9, wheredn (he plisatity
of rommusication f{oierfaces furfber incindes a video
stroaring device interfaos.

17. A ustwork davice comypcising:

» pluralily of communicatfon interfaces, inchuding & fele-

pholw fine intesface, & comp data ineeface, 2ud &

Y 1ind

»
d

a provessor; and

a machine-roadable storage mudinm which siofes sxccu-
able iostruclions ke wodise communitations betwesp
the plurality of interfaces, the instmctions causing the
patwork device 1o log a lelephons event record 1o a
elophuoe eveat repusito«y. !ba wveat reoted doscribing

¥

a computer that nses the compaler daty intecface.

at calt ¢ disted by the nets
wak devis,
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18, The notwork device of clxim 17, wherein the ible~
phooe svent cepository iv inclwded in the uotwork device,

1%, The vstwork dovics of claim 17, wherein the teds-
phumevm reposiloty 13 remots oletive to the network
dovive,

20, Tha petwork devico of aladig 17, wherein the network
doviea is conteinad in » shagle physiea) euchoxare,

21 Tha network device of clafs 17, wisieals the pincality
of commumicaion interfacon funber includes 2 viden
siroawing duvics intecface.

22, A motwork devios compsising:

n brosdband notwork mberface;

» phaadity of interfaces, including & tefephans line jnter-
faco and & computer dats interface;

& procvessor; aud

o machine~readable siorags medivm that RIDros processor-
axecutable inmmivr‘ o p:w!da pmxy agouts, the

pmmda . !aluphom 9P prony lgcnl fo represent 3
non-S1P lelephone that usen tha iajaphone Hos loter-
fuce, aod

provids a distinct SIP proxy sgont for each addicional
dovice thal uses an interface in the plurality of
imozices, and

1o insirdctions farther causing the setwork dovice 1o
jmploment a proxy sacyor thal medintes all SIP
copmnwalcations over the broadband network inter-
fice involving the non-SYP ielephooe and the coch
sdditional devires.

23, The network davica of clddm 22, whereln the compuler
data nterfave passes 1P dats,

24, Tio selwark device of daim 22, whereln the plurality
of intsrfices includes & video streaming dovice intorfacn,

25. The astwork dovics of vinim 22, whessin the mmtwork
device is conaioed in o single physioal enclosure,
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26. A method for eslablishing x voico-over-packel oel
work archit  the roethod isingt

locatiog » system mmnsgsmont plellonn in a sharod
packel ootwork, the aysiom msnsgemont plsiform cole
lecling cxll log dets from a phunlily of wetwok
dovices; and

distributing she plusbity of setwork dovices that esch
inchide

& telophons Hos idorface,
a compuisr duie inerface,

 brosiband petwark jntcriace torminating a liak from
108 shared packet network,

® Jrrocessor, and

s mechise-foattabls storage medium sodug processar
oxecutnhle instruclions to coutrol ielephoge calls, the
instrections osusiog onch petwork devies to moute
talephons calls f a posr-o-pos; hashion over the
shared packet setwork and (o send call log datn to the
sysiom manageasset plaorm,

27, The moihod of clsim 26, whereln For sach device the
hropdband aebwork intorfnes teminates & Mok Froos the
shased pucket network.

2B, Tha method of claim 26, wherein the routing of
talapbone calls includes SIP signaling.

1¥, The esathod of clim 26, wherein the storage medivm
further stocts provessor-oxaainbis Insirections (o xaf as un
STP proxy ezcver for dovices using the tnlephons Lne lotoe-
fuce st foe dovices using the compular dals interfucs,

30, The method of ciaim 26, whersin the shaed packet
ustwark uses IP protoculs,

31, The meshod of clabm 26, whorsls tha shered packst
network uses AXM provocols,

32, Tho method of claim 26, whwsin the phnlhy of
network devices cach Furdber foclude a video stresmiog
devico intorface
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
TEXARKANA DIVISION
ESN, LLC, |
Plaintiff,

\ D

CISCO SYSTEMS, INC., and
CISCO-LINKSYS, LLC,

Defendants.

Civil Action No. 5:07-cv-156-DF-CMC

JURY DEMANDED

N’ N et g N’ N Newt’ e

EXHIBIT B
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Pater McAndrows
From: b hollander6874@gmall.com
Sent: Fridey, Aupust 11, 2008 1:38 PM
To! legal@cisco.com
Ce: garard@ulirardep.com; Peter McAndrews
Subject: Patent appiication of interest to Claco
Attachments: ENVELOPE. TXT
ENVELOPE.TXT {2
KB)

To whom it may concern:

I am a Member of EBN, LLC located in Hartfoxd, CT. The other Member of the company is
Greg Glrard, the inventor of publiphed U.8. rPatent Application No. 10/122,58%, entitled
piastributed Edge Switohing System For Volce-Over-Packet Multlservice Network. The Chicago
law firm of McAndrews, Held & Malloy is our ocutaide law firm,

Wa have begun discussions with potentisl infringers and patent investors who could benefit
from owning the application or owning/licensing the patent|s) that lsaue from the
application, Basad on our review of publiocly avallable iaformation about certain of
Clsco's VoIP produats, and Cisco's publiphed U.8.Patent Application No. 2006/0083931,
entirled Providing A Proxy Server Feature Bt An Endpoint, it would appear that Cisco might
have an intarest in exploring such a business tranzaction. )

We have a clear sense of the type of transmction we would be willing to do now, which we

believe would bs attractive to Clsco. We would be preparsd to share onr ideas with you as
part of a serious business discussion.

Brian L, Hellander

B8N, LLC

B86D0-916-7200
b.hollander56748gmall . com
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Peter McAndrews
From: b.hollander5874@gmall.com
Sont: Friday, August 14, 2008 1:63 PM
To: dproctor@cisco.com
Ce: ggirard@girardep.com; Peter MoAndrews
Subject: U. 8. Patant Application 10/122,609
Attachments: ENVELOPE.TXT
ENVELOPE,TXT (2
K8)

Dear Mx, Proctor,
I am sending this email to you because you appear to be the most approprilate member of the
Executive Team listed on the Clsuo website to raceive a YoIP related communication. I
tried to locate inside patent counsel through a Clsoco operatur, but as I am sure you know
this is an lmpossible task without a name.

I am a Member of SN, LLC. located in Hartford, €T, The other Member of the company ia
Greg Girard, the inventor of published U.5., Patent Application No, 10/123,589, entitled
plotribured Edge Switching System For Voice-Qver-Packet Multiservice Network. The Chicago
law fixm of McAndrews, Held & Malloy ia our cutmide law firm.

We have begun discumnions with potential infringers and patent investors who could benefit
from owning the applicution or cwning/licensing the patent (s} that lssue from tha
application. Based on our review of publicly available information about certain of
Cinco's VoIP producte, and Cisco's published U.5.Patent Application No. 2006/0089991,
enkitled Providing A Proxy Berver Feature At An Endpoint, it would appear that Cisco might
have an intersst in exploring such a business transaction,

We have a clear sense of the type of transaction we would be willing to do now, which wae
beliasve would ba attractive to Cisco. We would be prepared to share our ideas with you as
part of a serious businesa discusaion.

Brian L. Hollander

B8N, LLC

863-216~-7200
b.hollanderss74@gmail . com
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~ IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS

TEXARXKANA DIVISION

ESN, LLC,
Plaintiff,
V.

CISCO SYSTEMS, INC., and
CISCO-LINKSYS, LLC,

Defendants,

Civil Action No. 5:07-cv-156-DF-CMC

JURY DEMANDED

EXHIBIT C
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mamdrews , 500 WERT MADISON STREET OWTHPLOOR GHIGAST I AINCIG Suow)
McANDREWS HIZLDABALLDY LTD MABTIHH0C (P} IR FTH BIOD www,mnu\duw'-lp.mm
PETER ), MOANDREWS
(Y3 112179
prosadewaimonndaweip.com
Junae 8, 2007
| VIA EMAIL
Kurt M, Parkratz
Baker Botts L.L.P.

2001 Rogs Avenue
Dallas, TX 76201-2980

Re: U.S, Patent Application Publication No. 2002/0176404
Dear Kurt,

Wae ate somewhat disappolnted that Clsco s refusing to hold cpen and honest
discussions pursuant to Rule 408 In an effort to avold litigation. Nevertheless, we
belleve that both parties can banefit fiom moving forwerd with discussions that may lead
1o Cieco taking a license to, or purchasing, ESN, LLC's pending U.8. Patent Appiication
. Publication No, 2002/0176404 ("the '404 Application”) and the related U.S, Patent
Application Publication No. 2007/0110043 ("the ‘043 Application”). Wa base this
primarily on a firm bellef that Clsco s, end has been, meking, using, selling, and offering

for sate ptoducts that embody the subject matter of one or more daims of the '404
Application,' - '

A prefiminary analysis of ah axampla Clsco product in view of example pending claime of
the '408 Appiication | provided in the attached claim chart (Exhibit A). Our analysis is
obviously preliminary In view of the fact that it Is based upon the limited technical
information that ls publicly avallable for these products, Only the Clsco ISR 28561 is
analyzed In the attached claim chart ag an example, however, we bellevs that the

following products embody the subject matter of one or more claims of the '404
Application:

s the Linksys SPA-0000 product (at least as configured with the components
describad In Exhibit B attached hereto)

s the Linksys Ons SVR-3000 product {at least as configured with the components
described in Exhibit C attached hersto)

¥ Cisco’s products and refatsd conduct also sonfribute to andfor intiuce tha practice of methods coverad by
one ar more clalme of the '404 appilcation,
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