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Patent Troll Tracker

WEDNESDAY, OCTOBER t7, 2007

Troll Jumps the Gun, Sues Cisco Too Early

Well, | knew the day would come. I'm getting my troll news from
Dennis Crouch now. According to Dennis, a company called ESN sued
Cisco for patent infringement on October 15th, white the patent did
not issue untit October 16th. | looked, and ESN appears to be a shell
entity managed by the President and CEO of DirectAdvice, an online
financial website. And, yes, he's a lawyer, He clerked for a federat
judge in Connecticut, and was an attorney at Day, Berry & Howard.
Now he’s suing Cisco on behalf of a non-practicing entity,

| asked myself, can ESN do this? | would think that the court would
lack subject matter jurisdiction, since ESN owned no property right at
the time of the lawsuit, and the passage of time should not cure that.

And, in fact, | was right:

A declaratory judgment of “invalidity” or “poninfringement” with
respect to Elk's pending patent application would have had no
legal meaning or effect. The fact that the patent was about to
issue and would have been granted before the court reached the
merits of the case is of no moment. Justiciabitity must be judged
as of the time of filing, not as of some Indeterminate future date
when the court might reach the merits and the patent has
issued. We therefore hold that a threat is not sufficient to create
a case or controversy unless it is made with respect to a patent
that has issued before a complaint is filed. Thus, the district
court correctly held that there was no justiciable case or
controversy in this case at the time the complaint was filed. GAF
contends, however, that the issuance of the '144 patent cured
any jurisdictional defect. We disagree. Later events may not
create jurisdiction where none existed at the time of filing.

GAF Building Materlats Corp. v, Elk Corp. of Texas, 90 F.3d 479, 483
(Fed. Cir. 1996) (citations and quotations omitted).

One other interesting tidbit: Cisco appeared to pick up on this, very
guickly. Cisco filed a declaratory judgment action (in Connecticut)
yesterday, the day after ESN filed its null complaint. Since Cisco's
tawsuit was filed after the patent issued, it should stick in
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Connecticut.

Perhaps realizing their fatal flaw (as a couple of other bloggers/news
items have pointed out), ESN (represented by Chicago firm McAndrews
Held & Malloy and local counsel Eric Albritton and T. Johnny Ward)
filed an amended complaint in Texarkana today - amending to change
absolutely nothing at all, by the way, except the filing date of the
complaint. Survey says? XoO0OOX (insert "Family Feud" sound here),
Sorry, ESN. You're on your way to New Haven. Wonder how Johnny
Ward will play there?

Posted by Rick Frenkel at 7;00 PM 1 comments
Labels: Cisco, Dennis Crouch, Eric Atbritton, ESN, Johnny Ward
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CM/ECF LIVE - U.S. District Court:txed - Docket Report Pigo | of 2

PATENT/TRADEMARK

U.S. District Court [LIVE)
Eastern District of TEXAS LIVE (Texarkana)
CIVIL DOCKET FOR CASE #: 5:07-cv-00156-DF-CMC

ESN LLC v. Clsco Systems Inc et al Date Filed: 10/15/2007
Assigned to: Judge David Folsom Jury Demand: Plaintiff
Referred to: Magistrate Judge Caroline Craven Nature of Suit: 830 Patent
Cauvse: 28;1338 Patent Infringement Jurisdiction: Federal Question
Plaintiff
ESN LLC represenied by Eric M, Albrittoa

Attorney at Law

PO Box 2649

Longview, TX 75606
903/757-8449

Fax: 19037587397

Email: ema@emafirm.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Thomas John Ward, Jr
WARD & SMITH LAW FIRM
PO Box 1231

Longview, TX 75606-1231
903/757-6400

Fax: 903/7572323

Email; jw@jwfirm.com
ATTORNEY TO BE NOTICED

V.

Defendant

Cisco Systems Inc
Defendant
Cisco-Linksys LLC

Date Filed # Docket Text

10/16/2007 - 1 | COMPLAINT against Cisco Systems Inc, Cisco-Linksys LLC { Filing
fee $ 350 receipt number 1298562.), filed by ESN LLC. (Attachments: #
1 Exhibit A - Part 1# 2 Exhibit A - Part 2# 3 Exhibit B# 4 Exhibit C# §
Civil Cover Sheet){Albritton, Eric) Modified on 10/17/2007 (fint, ).
(Entered: 10/16/2007)

CiSCO0.000242

hitps://ecf.ixed.uscourts.gov/cgi-bin/DkiRpt.pi?12381 137341641 7-L_923 0-1 10/18/2007
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CM/ECF LIVE - U8, District Court:txed - Docket Report Page 2 of 2

14/16/2007 2 I NOTICE of Attorney Appearance by Thomas John Ward, Jr on behalf of

ESN LLC (Ward, Thomas) (Entered: 10/16/2007)

10/17/2007 3 | AMENDED COMPLAINT ugainst Cisco Systems Inc, Cisco-Linksys

LLC, filed by ESN LLC. (Antachments; # | Exhibit A - Part 14 2 Exhibit
A - Part 24 3 Exhibit B - Part 1# 4 Exhibit B - Part 24 5 Exhibit C4 6
Exhibit D)(Albritton, Eric) (Entered: 10/17/2007)

1071772007 4 | Notice of Filing of Patent/Trademark Form (AO 120}, AO 120 mailed to

the Director of the U.S. Patent and Trademark Office. (Albritton, Bric)
(Entered: 10/17/2007)

E-GOV SEALED SUMMONS Issued as to Cisco Systems Inc, Cisco-

Linksys LLC. (Attschments: # (1) summons CiscoLinksys)(rml, )
{Entered: 10/17/2007)

10/17/2007

e

PACER Service Center
| Transaction Recelpi

10/18/2007 16:32:34

{‘“fzn ws0474 Client Coder  [1000.060
Docket Senrch 5:07-cv-D0156-DF-
l”"’“""""'" Report Crilerin: fome
[{Bbiable Pages:|)) [Cost: o.os

C15C0C.000243

https://ecf.txed.uscourts. gov/cgi-bin/DkiRpt.pl?1238 1137341641 7-L_923_0-1 10/18/2007
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Case 5:07-cv-00156-DF-CMC  Document 1-1  Fliad 10/16/2007 Page 1 of 6

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS

TEXARKANA DIVISION

ESN, LLC, )
Plaintiff, )

Y. ; Civil Action No. 5:07-cv-156-DF-CMC
CISCO SYSTEMS, INC., and ) ,
CISCO-LINKSYS, LLC, ; JURY DEMANDED

Defendants, )
COMPLAINT FOR EA ATENT INFRINGEMENT

Plaintiff ESN, LLC (“ESN™), for its Complaint for Patent Infringement (“Complaint®)

agalnst defendants Cisco Systems, Inc. and Clsco-Linksys, LLC, allcges as follows:

TIE

1, Plaintiff ESN is a limited liability company, co-founded by the inventor of the
patent-in-suit, Gregory D. Girard, organizéd and exi;ting under the laws of the state of
Connecticut, with an office at 35 Juniper Road, Bloomfiel, Connecticut, 06002,

2, Upon information and. belief, defendant Cisco Systems, Inc. (“Cisco™ is a
corporation organized and existing under the laws of the state of Californfa, with its principal
place of business at 170 West Tasman Drive, California 95134,

3 Upon information and belief, defendant Cisco-Linksys, LLC ("Cisco-Linksys™) is
a limjted liability corporation organized and cxisting under the laws of the state of California,
with its principal place of business at 121 Theory Dr., Irvine, CA 92612, and is a wholly-owned

subsidiary of Clsco.

CISC0.000165
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JURISDICTION AND YENUE,

4, This Count has jurisdiction over ESN’s patent infringement and related claim
pursuant to the patent laws of the United States, Title 35 U.S.C. §§ ! et seq. This Court has
subject matter jurisdiction over these claims pursuani to 28 U.S.C, §§ 1331 and 1338(a).

5. Venue for this action is proper in this district pursuant to 28 U.8.C. §§ 1391 and
1400(b), as Cisco, in its own name and through its wholly-owned subsidiary Clsco-Linksys, have
regularly conducted business in this judicial district and have committed, and are continuing to
commit, acts of infringement, including offering to selt and/or selling its infringing products, in

this judicial district.

FACTS

6. This action arises out of Cisco’s and Cisco-Linksys’ infringement of at least one
claim of a patent owned by ESN.

7. On October 16, 2007, United States Patent No. 7,283,519 (the “*519 Patent™),
entitled “Distributed Edge Switching System for Voice-Over-Packet Multiservice Network™ was
duly and legally issued to ESN as assignee of the inventor Gregory D, Girard.

B. ESN is the owner of the ‘519 Patent with the full and exclusive right to bring suit
to enforce the patent and to collect damages for any infringement thereof,

9, The ‘519 Patent generatly relates to switching systems for communicaling voice
and other data over a packet-switched broadband network.

10.  Cisco and Cisco-Linksys have infringed and continue to infringe, have induced
and conlinue 1o induce others to infringe, and have committed and continue to commit scts of
contributory infringement of one or more claims of the “519 Patent in this judicial district and

elsewhere by making, using, selling, offering for sale, and/or importing inlo the United Statcs

CISC0.000166
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voice and unified communications devices, including, for cxample, the Cisco 1861, 2801, 2811,
2821, 2851, 3825 and 3845 Intcgrated Services Routers, the Cisco Unified Communications 500
Serles, the Linksys SPA-9000 and LinksysOne SVR-3000 and related modules that are covered
by one or more claims of the ‘519 Patent, all to the injury of ESN,

1. United States Patent Application Serial No. 10/122,589 was published by the
United States Patent and Trademark Office on November 28, 2002 as United States Patent
Application Publication No. US 2002/0176404 (the “Published ‘404 Application™), and has
issued as the ‘519 Patent with at least one claim in substantially identical form to the claims as
published. A copy of the Published *404 Application is sttached as Fxhibit A.

12, Cisco and Cisco-Linksys had sctual notice of the Published ‘404 Application at

_ least as early as August |1, 2006, the date upon which ESN notified Cisco and Cisco-Linksys in
writing of the Published ‘404 Application. A copy of such written notice is attached as Exhibit
B.

13. ESN provided specific notice in writing of certain infringing activities to Cisco
and Cisco-Linksys at least as carly as June 8, 2007 through their outside counsel. A copy of such
written notice is attached as Exhibit C,

14, Cisco and Clsco-Linksys have violated ESN's “Provisional rights” under 35
US.C. § 154(d) by making, using, offering for sale, selling and/or importing the invention as
claimed in one or more claims of the Published ‘404 Application, thereby entitting ESN to a
reasonable royalty for such violation from at lcast August 11, 2006 until the date of the ‘519

Patent’s issuance on October 16, 2007,

CISC0.000167
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CLAIM ONE
Infringement of the ‘519 Patent

15, ESN repeats and re-alleges the allcgations of paragraphs | through 14 abave as if
fully set forth herein.

16.  Upon information and belief, Cisco and Cisco-Linksys have infringed and
continue to infringe, literally and/or under the doctrine of equivalents, one or more claims of the
‘519 Patent, directly and/or indirectly, in viofation of 35 U.8.C. § 271(a), (b), (c) and/or (f).

17. By reason of the acts alleged herein, ESN has suffered, is suffering, and unless
restrained by thé Court, will continue to suffer injury 1o its business and property rights, for
which it Is entitled to damages pursuant to 35 U.S.C, § 284 in an amount to be proven at trial.

18. A reasonable opportunity for further investigation and discovery will likely show
that Cisco and Cisco-Linksys’s infringement is willful.

19. By reason of the acts alleged herein, ESN has suffered, is sufTering, and unless
restrained by the Court, will continue to suffer irrcparable harm for which there Is no adequate

remedy at law, and for which ESN is entitled 10 injunctive relief pursusnt 1o 35 U.S.C. § 283.
CLAIMTWO

Violation of ESN’s Provisional Rights Under 35 U.S.C, 154(d)

~ 20. ESN repeats and re-alleges the allegations of paragraphs 1 through 14 above as if
fully set forth herein,
21, Upon information and bellef, Cisco and Cisco-Linksys have violated ESN's
“Provisional rights” under 35 U.S.C. § 154(d) by making, using, offering for sale, selling and/or
importing ESN’s invention as claimed in at least one claim of the Published ‘404 Application

after receiving actual notice of the published application.

CISCO0.000168
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22. DBy reason of the acts hercin, ESN has suffered, and Is entitled to a reasonable
royalty for Cisco’s and/or Cisco-Linksys’ violation of its provisional rights at least from the date
of Clsco’s and/or Cisco/Linksys' earliest actual notice of the Publishod ‘404 Application, untit
the date of the ' 519 Patent's Issuance on October 16, 2007,

PRAYER FOR RELIRF

WHEREFORE, ESN requests the Court to enter a judgment in its favor and against Cisco
and Cisco-Linksys as follows:

a. Declare that Cisco and/or Cisco-Linksys have infringed one or more
claims of United States Patent 7,283,519;

b, Declare that Cisco and/or Cisco-Linksys have willfully infringed one or
more claims of United States Patent 7,283,519;

c. Declare that Cisco and/or Cisco-Linksys have violated ESN’s “provisional
rights” under 35 U.8.C. § 154(d);

d. Declaro that this case is exceptiona) pursuant to 35 U.S.C, § 285.

e Enter a permanent injunction prohibiting Cisco and Cisco-Linksys, lﬁeir
subsidiaries, divisions, agents, servants, employces, and those in privity
with Cisco and/or Clsco-Linksys from infringing, contributing to the
infringement of, and inducing infringement of the ESN patent, and for
further proper injunctive relief:

f, Award to ESN damoges for Cisco’s and Cisco-Linksys’ infringement with
interest, as well as costs (including expert fees), disbursements, and
reasonable attorneys’ fees incurred in this action, pursuant to 35 US.C. §

285;

CISCO.000169
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g Award to ESN damages for Clsco’s and Cisco-Linksys’ violatlon of
ESN's provisional rights pursuant to 35 t).S.C. § 154(d) with interest, as
well as costs, disbursements, and reasonable attorneys’ fces incurred in
this action; and

h, Grant any such further relief as the Court deems just and proper,

DEMAND FOR JURY TRIAL

In accordance with Fed, R, Civ. P. 38(b), ESN demands a trial by Jury on all issues so triabllc.

Respectfully submitted,

Qv —

Eric M. Albrition

Lead Attorney

‘T'exas State Bar No. 00790215
ALBRITTON LAW FIRM
P.O. Box 2649

Longview, Texas 75606
Telephone (903) 757-8449
Facsimile (903) 758-7397
ema@emafirm.com

T. John Ward Jr,

Texas State Bar No, 00794818
Ward & Smith Law Pirm

111 W, Tyler St

Longview, Texas 7560)
Telephone (903) 757-6400
Facsimile (903) 757-2323
jw@jwfirm.com

Attorneys for Plaintiff ESN, LLC

CiSC0.000170
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
TEXARKANA DIVISION

ESN, LLC,
Plaintiff,
v. Civil Action No. 5:07-cv-156-DF-CMC

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

Defendants.

JURY DEMANDED

o Nt N Nt o vt Nt e’

EXHIBIT A
Part1

CISCO.000171
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Patent Application Publicatios Nov. 28,2002 Shoet 1 of 13 US 2002/0176404 Al

FIGURE 1

CISCO0.000173
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Patent Application Publicaticn Nov. 28, 2002 Sheet 2 of 13 US 2002/0176404 A1
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Patent Application Publication Nov. 28,2002 Sheet 3 of 13 US 2002/0176404 Al
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Patent Application Publication Nev, 28, 2002 Sheet 4 of 13 US 2002/0176404 Al
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Patent Application Publication Nov, 28, 2002 Sheet 5 of 13 US 2002/8176404 AL
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Patent Application Publication Nov. 28,2002 Sheet 6 of 13 US 2002/0176404 Al
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Patent Application Publication Nov. 28,2002 Sheet 7 of 13 US 2002/0176404 A1
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Patent Application Publication Nov. 28, 2002 Sheet 9 of 13 US 2002/0176404 AL

FIGURE 8
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Patent Appiication Publication Nov. 28,2002 Sheet 10 of 13 US 2002/0176404 Al
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Patent Application Publication Nov. 28,2002 Sheet 12 of 13 US 2002/0176404 A1
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Network (ESN) arci s introceacd and i1 s doscribod
ad compered lo Issding “Nexd Geassaton Network® siter.
ostives. A Distributed Edge Switch (DES) makes possible
the jmpleosatation of wa ESN, 1o the OVERVIEW scction
that fs found i the Detailsd Description ssotion, the design,
oparstien agd masegeimsat of the DES o decribed withia
the wobitoctural coutext provided by the ESN,

Next Geoeration Netwodking Approsches

[0084] 1o recsnt yoam, wiisnpis to tmosform the lgacy
Public Bwilched Telepboas Network (PFSTN) 1o expiodt the
poientid of the Iniemat e lod lo spproaches bt are
laoesly refered to a6 the Next Gousvsiion Norwoak (NON),
1l was bolicved that wch spproaches would lead to coo.
vorged setworks. Converged nsiwarkes momiss subsinntisl
cost aavisgs and oew sarvics oppostunitiss for telscommn.
nications curiers (sJa. “earvion,” or “osiwork sesvico
providary'”), As » wseans o realize nsw dain services, oarriors
hsve deployed ovorlsy networks, whitls require averlay of
pow infrasirycture opko exining logscy voics astworks. 1o

t, the ged approach of tbe NON soeks 1o
eliminate the need 10 Bave sepannic vetworks for different
media. 1) explokts e principlos of "op * and levorigos
the duyd p B of )P 0 cury oot ouly dea
but slso other modia such 25 voice sad video,

Tio PSTH wad AIN Principles

{0085} The NGN grow ost of the PSTN, tbos to undor-
stand d3 ovigins ove wast wodersisod pressot dey Advasosd
Intaltigem Notwodk (AIN) cmployed by PSTN curriens to
provide sdvanced Risphouy services. The AIN way pro-
pascd »4 (he sohulicn 1o the carrisy' moeds b peoduce
spplicuiom repidly awd independenily of switch develop-
went offoris. Prior spgrosches bad bundicd services within
switches, piviog e io lovg davelopmco! times sod inflox-

Togie p ing. The SBP dirvota & quory 1o en SCF which
fn turg cxeowics servics logic 1hal relurie & valid disling
numbes o tbe SSP, The S5P then ssks ts Sigoaling Systarn
#7 (S547) sotwork ti sst-up 8 call o Uit tslapbone mumber,
SSHT seis wp sigaling aud buarer paths necesanry 1o uppoxt
2 o8B b ibu dialing oumber. The CENTRAL OFFICE
SWITCH sarviog the callsd party applies s rlogiog tooe to
the called punty’s telepbope, Osco the calied party soxwers,
tho cal) is eatsblished wad bot tho pastics céw now bave &
telopbone couveraation.

[0008] F1G.1 dapicls the structure of the PSTN, including
118 suppon fos AIN. The CENTRAL OFFICE SWITCH Is
decomposed fato fowr distinct modules

[9995] CALL PROCESSING
{6816] LINE

[9011) SIGNALING
[0} TRUNK

O#13] The LINE module funciions inciedo delocting on-
ook, spplylng dial loue and ringing toov, colkat. -

ing dinlsd digils, a0d communicativg interoaBy with the
anll-provessisg moduke. The CALL PROCESSING modsls
aorlyzes o digits callocted by the LINE module, sod axis
1bs SIGNALING moduls 1o perform spproprisie astivs.
The SIGNALING module inlerfaocs with mgénmms-
PORT NETWORK for (be purposs of siting up » bsarer
chanpal batweon the calling rod ihe called CENTRAL
OFFICE SWITCHES, The TRUNK module iusforms ase-
Jog voics o § Theas Division Multipioxed (TDM) formal for
{runswiseion over PSTN oaks, Ths TRUNK moduls of the
CENTRAL OFFICB SWITCH serviog the called purty
coaverts the TDM trunk format back 1o sasog for rans-
roission over 1be Joca) loop,

The Next Geosraijon Netwoskisg Model

[6014] FIG, 2 Qlosiraice the NON approsch. The NGN
wxbibnls soveral similaritics to e tegucy PSTIN. If one werp
10 5t apart tha Sy moduies (bas comprive the CENTRAL
OFFICE SWITCH (scs FIG, 1) into acpersts aod distingt
computing slsmenk, the following componenis of ¥ NON
uotwork myelt:

{0015} MEDIA GATEWAY CONTROLLER
[#436] RESIDENTIAL GATEWAY

[W17] TRUNK GATEWAY

[#018) SIONALING GATEWAY
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To compsre the fsoctivos of these civucats
nalogous {eoctions (o 1be CBNTRAL OFFICE SWITCIL,
o MEDIA GATEWAY CONTROLLER (AKA, “soft-
switab,” or “call xgeat) performs (ho funotions of the CALL
TROCHSSING module, ths RESIDENTIAL GATEWAY
(AXA “customer gatewsy™) pecforms (e functions of e
TINR modwle asd the TRUNK GATEWAY replaces the
TRUNK modelc. Jusoles ua the RESIDENTIAL GATEWAY
sud TRUNK GATEWAY xre both reapoaaihls for comvertiog
modix in cas (ype of ootwok o & fopast
vorquived ig amothor typo of setwock, 1hay we rofarred 10

uerically 1 MEDIA GATEWAYS. Wib resport b sppost
g- network mg fuoctions, the SIGNALING GATE-
WAY is the replacas thy SIGNALING module in the
CENTRAL OFPICE SWITCH. The skmilarities botwosa the
PSTN wnd NON ood bere,

(08297 FIG. 2 showx' s PACKET TRANSPORT NET-
WORK bued om IP ln OB! Layer 3 (iba R layes

{eo1n
| ]

Nov. 28, 2002

(0026] The precursor la MUCP waa (he Sigle Gateway
Cantro} Prolocot (SOCP) doveloped by Tolcordin, At sbout
the smme toe Telcosdin was keplomaating SOCE, & com-
pany axlled Level 3 bad devolvped o slwilar protocol called
{® Davice Contrl (PDC). Rasher then bave Iwo similer
prolooals develop and cotspets over time, Telcarts and
Lovel 3 merged thom into MOCP. MGCP was tikred o
scdreas 3 PSTN Wlophone wd was not desigusd 10 basdle
dats or multisectia, ITU-T Study Oconp 16 oxtonded MOCP
to support ISDN aod syuitimodia, witidh lsd to Recommen-
dation H.248. This body of work is tudey retrsd using ibe
mooikor MEGACO/HL.248; X detadls s NGN refirencs archi-
fectum that provides 5o opeestional costaxt for the desorip-
tioe of the MOCP {nell

[527) F1G. 2 depicts ag NGN that is arokitsciarally
compazible with MEQACO/H. 248, The following workfiow

)
iznesporied over ATM in OSI Layer 2 (the datakink Iayee), It
intorcosapcie all fowr NON network olemowts, Whal wers
ouw major modeles within » CENTRAL OFFICE SWITCH
at aow disribreted ostwod o i f
twough & PACKET TRANSFORT NETWORK, The dis-
tributed nature of network clomonts in s NGN brings o
ous of the moss striking differonces briwesn the PSTN nod
the NGN sy bes. Thy tbeorstical advantages o ho
gaioed fooms this diwribotion inchuds the fobowing

{0021} The MEDIA GATEWAY CONTROLLIR
may bo implemenied on & reliabls,
masoe, fxlt-tokrant server ib i3 IP-brsed wod uses
sisudsrd proincols to connuenicals with the gate-
ways. Services can be impliweatsd o sspanake
Lforms vsing open apphicetion pogsxmming ioter-
(A1), which sbould in theory lend 1o ripid
dovelopment ud deploymeat of sorvices,

[0822] The MEDIA GATEWAYS can sond medis 1o
cach other over an IP-bwed PACKET TRANSPORT
NETWORK using 1 protocol oalled Real Time
Trsnepat Protocol The KIP prokoool oan be
wagd to trenswsi) wot voico bul also dels sod
video, The sswe IP tramapoct sud protocol can be
uned 1o cury maltiple cedis types cocourremtly, &
task thel i difficult to sccomplivt with the circuil-
switchod PEIN ooiwurk,

{0823) Usliks with ks PSTN, whore (ho siguating
setwork s separte from 1be voios etwork, NGN
stikpes the same PACKET TRANSPORT NET-
WORK 0 cury both signabog and modis trafSe,

Wheroas commmuaication batwoan the four
major modules i isterual to the CENTRAL OFFICE
SWITCH in tie PSTN, the NGN wias § patwway
coulrol protocol. for dcation betwesn ibe
MEDIA GATEWAY CONTROLLER and ihe
MEDIA GATEWAYS,

(W035) The most widely studiod gaxwsy covirol protosol
s Modin Gatswey Coolro) Protooo! (MGCP) describad by
TETF RPC 3015 oo Magucu Protocol Versioo 1.0, RFC 3015
B ¢ commona ex1 with ITU-T Recomweadation H.248, the
st reocot dralt of which was developed as » closw Loop-
ention botween the IETF Modis Oaieway Cuntrol Wocking
Grosp (AK.A. “MEGACO Working Group™) sod ITU.T
Skdy Geoup 16.

i fTh u typlcad call mt-up procedure for the
NON dopicted tn FIG, 2;

[0028) (1) A iolepbone govs off-book, Tho RESi-
DENTIAL GATEWAY warving the Wlsphonn detocts
tbe off-book cvout, applios dlal toow, collects e
dislod digits, and ootifies ths MEDIA GATEWAY
CONTROLLER using MEGACO; The RBSIDEN-
TIAL GATEWAY abso informs ibs MEDIA GATE-
WAY CONTROLLER thet it ia propurod 16 reesive
o0 RTP medis siream at 8 ceridin port ackiroms, and
furihor iadicains the avdio cociag format it Is abis o
support,

(0e29) (2) Ths MEDIA GATEWAY CONTROULER
proceaves tha digits and thew mus! detenuioe whothsy
the called pacty telophoas is connsolsd io anotber
RESIDENTIAL GATEWAY within the NGN or cos~
u;(;;d o a CENTRAL OFFICE SWITCH ia s
PSTN.

[0020) (%) Asmunig the caliod party is conecied
aootber RESIDENTIAL GATEWAY withis ihe
NGN, bs MEDIA GATEWAY CONTROLLER qus~
cics the RESIDENTIAL GATEWAY serving ibe
calied parly for «0 RTP port (sed the andio coding
format) at which il would piefor io receive 1w RTP

stesm o the calling party RESIDENTIAL
GATEWAY.,

[0031) (4) The calivd party RESIDENTIAL GATE-
WAY respouds wilb (be port at which i cam receive
a0 RTP awdio sbream Do ibs vallicg pariy sod tbe
audio coding format it is able 1o support,

(9632] ' (5) Tbe calied party RESIDENTIAL GATE-
WAY wpplies a ringisg tous 1o the called party’s
telepboos.

[9033] (5) The MEDIA GATEWAY CONTROLLER
loforms the calliog RESIDENTIAL QATEWAY of
the wadic coding formst wupporied by the calied
RESIDENTIAL GATEWAY ad tbe port st which il
is cxpecting Io recelve aa RTP stroam.

[p634}  (7) Following more cxchengss of wformstion,
both the calliog sod called party RESIDENTIAL
OATEWAYS kaow 1he port addsesses md supportod

CiSC0.000187



US 20020176404 Al

sudio coding formats usccesary for thew 10 send aod
cecoive WIP sieams (ooviaindng sucoded sudio)

{o/froe sech othes.

{8838]  (B) Oucs the called party answers the lels-
phoos, two-way dostion veing RTP stro
is calablished,

Implivations of NON Dopioy
[M36) Thms we ssvenl wigeifcwal jumplicstions thad
resull frove delvering wotwark services B subsoribers
thsvagh s NON rathor thau the PSTN. Savern) of thum are
summurired in the pofots below:

{06)7] Usiike e PSTN, which bus » signaling oot~
woek thal s separsis frowm the TDM oeiwork for
catablishing bowrer patbs, e NON petwork carris
both sigaslicg and medis sreams over the sune IP
cetwork, thoroby achisviog a ceriain wewsor of
convergeacs,

[0038] Whereas fbo PSTN requires soparsts overlay
ootworks and prolocols for other wedfs beyond
voioo, the NON viillzos the sass JP petwork aod
protocols for afl medis cormmmnlcatinos (l.e, voics,
dats, video).

[6009] While tht PSTN cerrisa volos media aver

MWWNEN&M

modia siroams in XTP packeis thal are Lrestod is the

sar0s mannss ws suy otbor 1P paoiets, walog the “beast

oot paradigm tho Tuioresl employs for vouting
packeis, This wenw the packols cxo
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50 tiret they could offer ow sod fonovalive oetwork
services, With the sdveot of the NGN, h was covie
aloned that the same sct of AP would bs suitshls o
provida iird-paty NON spplicatioss with 16s sbil-
ity 10 woooas stmilsr featurcs by iterfacing with the
MEDIA GATEWAY CONTROLLER,

[0042] The NON makes it M’:Mmu LY
provido pledn old telophoss wev, over »
PACKET TRANSPORT NETWORK by using &
MBDIA GATEWAY CONTROLLER and & RBSI-
OENTIAL GATEWAY nibor iaa x CENTRAL
QOFRCE SWITCH, As alrexdy explained, the RESI-
DENTIAL GATEWAY takes o tha 1ols of the LINB
wnodi¢ of the CENTRAL GFFICE SWITCH; thero-
fote, tere ars no NON requiremsats o ohenge \he
ielsphone jtsaif,

A Vicilm of Failed Ecosomics

[UG43])  Though the NON is ladsy resiricied b fis applica-
bility to voica ications, il wes origloally the bope of
both oarrlers and veadors byt voict-over-1P (VoIP) wonld
sarve {0 boowstrap (6 NGN aod spawn off & pow era of
comvergsd seiworks il woald oaler © voice, vidso sod
datg ications. Convergense promissd o (rans

the PSTN fulo o gooetal porposs “wnltieorvics setwork”
pablo of sl ty delivering woice, video and data
servicms throngh & comsmon PACKET TRANSPORT NET

dehys; they cen be droppod due by coegestion ton-
{ro) mochani
a1 the fogreas 0 the wciwork, Houce, the base publio
Inierwet docs nol offer quality of service. Conso~
quecily, e NGN imoph 4 mdsen the vre-
wlon of s special-purposa 1P votwork o suport
oatwork quality of wervics (QoS). Ja coolyest, the
PSTN I capsble of gearssireing QoS servico for
pofntto-polm  covnsctions tramsposting volcs or

dats.

[0040] ‘The NGN Inierwncks with the PSTN via
TRUNK GATEWAYS ad SIGNALING GATE-
WAYS. Thow, whils tbe sed-to-end comncotion
between two NON svbacribors would otour smsirely
within ks PACKEY TRANSPORT NETWORK, tho
ood-to-end tou b and NON subserib
snd 1 PSTN subrecriber wonld occur jo both the NON
sag the PETN, u TRUNK GATEWAY wid
SIONALING AY 1o canry bswer chaonel

bat theoltle puckols st the sourcs or

ubjsctives 10 docrome
neiwork opesating costs whils al the sanie time ncrease
petwork servios reveanse. Uhisswly the NGN booams +
viclla of fiked ics thal resulied from ils inosdl
cowploity snd nsuBloient suppoct lor aew sesvices,

Complealty Coafounds NON Deployment

[0D44) The inocdinato complexity of the NGN Is w » Lasge
oxtemt des o J on lized control ol

for network service dolivery, Whils its wany noiwock sle-
mems avy be physically disiributed, the NGN srchitecture’s
logieal wotralization mimics the functinoally of (he "main-
frume-odeakd™ PSTN. The NGN wobikeciwe bas wors
roceatly been altered frowm ity original design 1o wode) tho
lutsyuol, rlyiog wpow & “borizostal integretion” of spocial-
ized, covporting ostwork el Maay of thess sctwark
clomeuts are ooi shown in FIG, 2, but we cocosssry for

NGN impl ou (v.g. featise sorvers, meddis serven,

contet sod ostwork signaling ok Hoa, respog-
tivoly, belween tbe two swbecsibors perticipating o
ibe call.

[0#41)  Third-pasty spplications can be offered via sg
opes wppHicetios programumning isierfics (APY)
offwed by the MEDIA GATEWAY CONTROLLER.
Sowe stendards for Opea APTs fochude PARLAY,
JAIN, XML, or SOAP. 1t & beyood the scops of this
discussion 1o ywovide definitioos for these APs of 1o
claborale on them beyond prewsating thoir moaikors.
Lot 2t sinsply be said that the thvnst of these APIs was
ongioally ao offost 10 make AIN inf in ths

lotograted socem devics controllems, policy serven, domain
uaaring servess, SIP prony servess, TRIP sorvers, subscribey
direciory wevers). wuch unliis the imtetonl, virtually
3B NON oetorark olewmeats requivs wme degree of cootnle
izsd coniral by, or inisssction with, the MEDIA GATEWAY
CONTROLLER sccordiog 1o speciattesd prowcols, All of
these protocals comuuicals theough (ie. geovnis trafic
ou) the carier's PACKET TRANSPORT NETWORK.

[0943]  To soppost its ceotatiend service delfvery woded,

the “vertically Soigretsd®” PBTN was bosed oo 5 tadwere
wcaling moded (n which the nmjorily of softw

PSTN accessiblo 10 third-panty application providers

d directly wilh cach oiber inkide prpose-beilt
e ooddlen. Th i

bl 4 L

bardware

puling
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physialy pugged into gack othor 10 crosts lurga, disind-
uied muisfreme compiiens such s the CENTRAL OF1ICE
SWITCH. The moms rawd NON s based
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hmhdrﬂhbmmmm“.
cousequencs of #a {sordizaie complexily, the NON archi-
um'mﬂhgumﬁwydﬁi&nu!mpb

o o s0ftwiy scating woded that e

ooture maisixis that such ¢ bigh dogros of comtsalization
offixs cost boushie; howsver the cost bsmalits of contaliza-
tlon we to » largs monsure offset by Meslt velassabisity scd
the coste indod with g duoduacy, Gep-
orslly speaking, if. thiog lo s rk does auything for
thovsande of subscribess st (52 samo time, xol ouly doss s
carior pood two of thom, but also the ability 1o wtomatically
tlﬂwmbwvm\olhnolhwwﬂm&mﬂnmyi:::
rptivg service delivery. lusplomaniing Ibis kevel of
tfonelity for costralized compononts is cbaliengiog and ohen
probibitively expeasive,

[0046] As dopicisd in FIG. 2, the physically dstiibuted,
y-Bcomposed NON sschdl uiuupo:‘lln
“orchemia™® of interdupandon) softwie sorvices maniog on
disirlbruted potwodk elements; ibevs software services, cich
according % i mique 1ok, comumaionts fu ono-lo-ome,
magy-io-o08, or vus-10-wany relatiovalsips with viber ioter
dapendent sofiware sarvices through the PACKET TRANS-
PORT NETWORK, each using speciuizod protocols.

{0047) Dus 10 physical limitations on how many MEDIA
Gmmmhmbmldn{:m GATE-
WAY CONTROLLEN, tbo NON must bo partitiossd o
coutrol zones. Local device- love! signaling performed bry the
MEDIAGATEWAY CONTROLLER within iix cosirol zoue
st o somubow synctworized with sud-to-snd potwork
sigoaling thst would bu ncvcssary for ¥ eall fo spas mors
thes u single 2006 The rooull is » hwo-ticoud sigosling
chiloctoro—a sou © the jonisgant NGN scaling
model sad (s inb gai for ‘Emiﬁodng.
Notwork sigoakug protocols such ss Session kuitistion Pro-
toco) (BIF) aro usod betwssn comtral wooes for sod-in-ond
aotwoik sigoaling, wirroms MEGACO is weod alossy 1o Ibe
WNMMBDIAGA]YWAYMDL

siguaking cao
(0. callieg und called party disting owcsbes), As & reault,
ootwork sigealing vaing SIP musi be exteuded directly So the
SERVER w if §t wers xuothe; MEDIA
GATEWAY CONTROLLER [c. soviter “ocatm! 2oue.”
Thus, for the NGN 0 anable sorwodk-besed cabanced
services such & voics meil or growp coufersouing, ¥ mest
intecfuce APPLICATION SERVERS using 1 diffyremt
wethod thaa the way i intsrfacos Lelophanes, From an
operstioosl perspective, the two-tiered sigmaling madel
means thet s MEDIA GATEWAY CONTROLLER
becomes ¥ iyoch pin, and must now sclively medisie sl
wiephone 1octss o the APPLICATION SERVERS,

[0049] 1n the NON, subscrider Ielepb are ¢
Uwough RESIDENTIAL GATEWAYS sod coatrolled by the
MEDIA GATEWAY CONTROLIHR using MEGACO,
Tuis comploxity bas fader implicatoss 1o rms of com-

plicating overal) X deaign, partcalarly with rspect 1o

ERS (wd poseatinlly PHXs) that typically require more
inf fow than be yed by MBGACO

thai ey bo sunmarized as fol-
ows:

(0850] Polonthal poos 08 from ths
e oo ovades mee Boctess o
bighly decoupossd Into diiributed oetwork olo-
menis thet must 4 hrough the '
ltacll vaing, various protocols;

2951] Ny indotersainale scaltog relatioaship
thel lobroduce s proporticostly lncger mawber of
poleatial botticnecios;

[0832] Troublesbooting procedusss thst wwst isolsis
soxd toaoive probleam Lbat rppess (o reside in more
than cne placy do to protecol incowmpatibiiios;

[0053] Sok integrath i that e dif-

Goult foe wost carriess (o v

[0934] 1t s tes conclwsion of thia walysis thet (be NGN

wohileciure & represaatod in FIG. 3 bas (00 many moving

pua fo opersts effiisally, Atlempix to remedy these Hod-
lations uimalsly ncslate inlo implameatation coct for the
curisr stvmpting 1o deploy an NGN,

Tosufticlens Syppont For Now Services Coalounds
NON Deployment

[#055) The NGN wehilecturs suffers from josufficiont
support Jor now services. It fargely roplicaten the 1clephions-
omated fature 361 of odey’s PSTN. Due b the centralized
conlrol mode] of the NGN, sxpport for sow etwark services
it depoadeni upop the sbilily of tbe MEDIA GATEWAY
CONTROLLER »nd APPLICATION SERVERS bg provide
the foaturvs et compriee ¥ X sorvice, Muck like with
the PSTN, lesture delivery by a ceatrelized coulroliing
suiity is lundwd by tn antier's sbility (sad willingnoss) to
wodkily the controlling entity 1 provids pew services, Note
withaanding ths NGN visian of ikisd-party spplications and
now servioes supposied irough MEDIA GATEWAY CON-
TROLLER APl, s » practicel maites ¥ is o toawous
propusition o wodify acoess to i, or sdd ko Jis servics Josd
ooce it bas beoa optimixed Vo deliver s paticular portfotio of
services,

[0956]  Bayowd risks refated to dostabrilizing the ooce of the
wmgy viding APT secess o 1w MEDIA GATEWAY
CO|

actus] prectics—"sctusl practics” being a fy ’
lry consensas derived from yeass of infroot exporicocr—
third-pasty spplications offsrod throwgh the NON wue probs
shly botter imlegratod using sisadand 1P-bossd JETF
prulocoly auch a5 SIP wod Hyportaxt Transfer Protosol.
APFLICATION SERVER intsgratlon iato the PACKET
TRANSPORT NETWORK uwsimg interaot-siyle proluculs
(busod 0o msseage prasiog) has proven far more Aexibke sod
vost-cffbctive thaa bywgrations bassd oo APls, APIs od 1o
b highly vendar-apscifto, progrsmming liogs peoif
sod, stuce they sre besed hndamesinily oo Fanction cslls
Aather tien mesasge s2n, i20d 10 be less inlerant of pertiz}
{mplemeniation,
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Notwithelanding the torogaing, | showld be kept i

ibs mcaus (o wscoss spplication ssrvices.

[00S8] Inisractive calling seyviucs wers origiatly sovi-
siooed that would provide ths NON sobscribes with the
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(0¥62) To work wownd thess coosisiowm, rocent
spprowches 19 oBtring now ssrvioos le the NON bave put sa
licaliog betwoon e RESIDENTIAL GATEWAY sod

abllity to select or ize call p g logio, perbap
sven 16 omsble Imeropersbility b ek f
and spplicat iay o e subseribos's pere

sonsl compuir (e active browser scasioos, iman mes-
ssging couis) or 10 access sabecritorepecific dain objects
(e.g. confact lists, call logs, cookont swbacriptioos). Jmple.
mmubndwmmdhwm n;vh:us&nl;
only AllN-stylo wis oventnally porcoived as Jasge
inprsctical in o NGN becawse the MEDIA GATEWAY
CONTROLLER tho APIs) would be required i
ROcoss, manigs, sud exoouio wuiows, complex seevice logio
{o¢ vory lugs cinmber of subsoribam o the smvas timo. The
Ioflrwieg points iSisirais oticr dgnificant Hosmions of the
NON with respact to suppurting new srvices:

[0859] 1In the NGN, the MEDIA CATEWAY CON-

TROLLER dolivers telopboas by taly
comirolling the RESIDENTIAL QATEWAY, i can
ooly defiver featwes through 3 RESIDENTIAL
GATEWAY whose fostwrs s00 {t fuily undorstands
sccowdiog 10 e MEGAGOO standusd, This factor
fwposes subsiaatial conaindots on the varely of
notwork services the NGN can doliver becauss i is
impnctod o mfasible o coutrol an
foatare wot bt "
MEGACD,

d by

[9068] Calliug sarvices (hat yzxmdanlwnz_ml

the MEDIA GATEWAY CONTROLLER. The spplicstion is

pousitlo oy biog 1bo sutecriuer s (6kephones, giv-

ing the acccas 1o varions now featues, Thave sppronchies

support: () » variely of telophose fypes oot supported by

siadurd MEDACO; (b) beitey socess to call Jog recorde snd-

relaiod vubvcriberapacific network vsags data; sad (c) tho
abls

poried by e MEDIA GATEWAY
(9063} As in of this b, eompaiss uch
Cieta, Brouh Bosad, and Syluoiro Meve buik appll-

e worvioss bt inclede PEX and Castrex
e deplomans, homs Bmanin o ot Bt
etecprive ont, | currine -
men are ofien wibirsd 1o using (be montker “TP Coolrex,”
IP Ceatrox sohutionk peovide oalling sorvioes sad wiepbons
Sontures weing varions brands of offico telophoros aad web
browsor-based grapbical waor immrfaces. Gepodically, [P
Ceatrox soluiioss cquate 1o & network-besed software PBX
spplicative that roplscos wuch of the functionality of the
MEDIATE GATEWAY CONTROLLER.

Em] 1P Costrex solutioos a1e ofiea reforrod 1o (o the
duairy s “poist solulione” Point soltions cosble the
cuﬁutwwvvt?cuvuyputinlumo(nwwvhlm

pop of They wve & work-sround
bowrne owl of peassuity and istroduos sdditional “wog-
dard” i ol k ch ido the NGN.

opantions requira & fil kn »
Claas of Service peamotons sod sorvics dalivery
preks Ths information go not ooly the
subcribee’s ability W kvake the calling sarvics in
tbe Gt placs, but the unigus tebavior of the servics
wheoun iuvoked by that particulas sabwcriber, Mowd of

4
Mgmnﬂwtvhmhufuﬁnywbrhnwibu
sigaificanl scaling (mplications associaied with corvies
deploymeut of a sorvics thai canoot scals a5 the nefwork
itsall soulea, Poket aofutious are opor: dly unfssnibl

riess serving loos of milBoos of cubsorbers beoanse the

SWITCH fu the PSTN, This facior impocos subetan-
tial coustrainm on ths varfety of peiwodk services the
NON cag doliver bocmom call log sairivs sod relaizd
subecriberspecific powork usege dats wre Jugely
soansilable for roal-time access by third-puty apphi-
calions,

{8061] RESIDENTIAL GATEWAYS wa woinklls
gool {n tbo seoss 1hat oy mquie e MEDIA
GATEWAY CONTROLLER © wedists 4ll notwork
sigusling functions ox their bebsl. They cecuot
delermine the brorder ootwork sigoalisg conloxt of
it calling operstions i which they participete, They
wre focrpiile of Independestly og yorvice

fcmmdhpnﬁﬂwhﬁwmhmnqﬁu;
staudard netwodk fearass sat thal may be saabled o disabisd
for any subscriber o will. If such a servics becams popular,
tbe caodor would bave to replicate @ay inswaccen of the
sysem—pokatially thowssods of ibemr—cach 1o serve 2
cortaln critical wmes of wubscribess, and thos to §e Lhest
systems &8 indepoodvol jslaods of crvico Galivery capabi)-
ity.
[0065]  As summarizod below, paint solusioos bring with
them their awa woiqua set of carrier deploymeat chalkcogra
aud ot 1bo samo lims do poL resoive the gopers) Emitetivos
of the NON with respect to supporting aow services
[o0es] Folmt soluticas do nol i & general weoss
snable leGNbomvisuhpboubumu(w
otier edpoint dovics festure sat) that extends
beyond !tn! lodcfpued by MBGACO, bui ipsiead

teleply o way that

s& thelr ows specific yurpn;u.
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(98¢7) Poiot solutioos do oot in ¢ gencral wase make
aall Jog roords aod risiod subacsibor specific nat.
work wiags deia avallsbls for mai-tiass Kcoous by a
thied-praxty spplicetions, but fnsiced sioaply siors i
fuernally for thelr own uso,

[9058) Pulot sobetions do sot o » | sosse makie
i poaible h%uﬂw&ﬂm
coniml operstions, but insiesd feploment call con-
$rol vperatiors for thir owe spocific purposes,
NGN Support For Multi-Secvics Dulivery
{0869] Tbe NGN wrohiteotire Jouves 1o futsre consider
ston fratures st that cxtood boyond traditiomal FSTN
voicd 3ervices. Bt ssevmws contesl ofice (or aquivelont)
deploy for most K ol and tbt the REBI-
DENTIAL GATEWAY is providing tekcpbons mervice aver
s gowens!.puepos PACKET TRANSPORT NETWORK that
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[0973] Some LADs support voice-overdP id QoS arbi-

tration foatures whoress otbers wilmpt 1 obvise lotsl

rolfance oo romwte (AD coatrol by + MERDIA GATBWAY

CONTROLLER (nsing MBOAGO) by implmsntiog
" Y xd SIP by

POTS tsiep
mhw‘&-mww‘nmma
oot wspport VoL P b the NON enes of #, but kstsad provide
b e 1 4 oy o oo oy
L] socem potwork
M;qmmmmdmuudWc*h
compasise thal lansport voice, a5 well as dala sod video, os
distinot broadbsad chennols creuted ibrough b divi-
xioummw;(m:glnﬂﬁnywolvdu oad-
aod notwork, voico Jada flows aro apiit ol tbe ceotral
office {or camieal offica equivalent), witk lbe voice path
cenotcting 1o & CENTRAL OFFICE SWITCH (usually
through & OR 300 packet intevfuca), IADs of thia typs srs
piod fom this dl {on be thay do nol support

supparts QuS. Vidoo and data 5o ood wid d
directly by the NON, asd it is smumed that otber petwork
olemens aud rolaled infyastracture coutpoaents will provide
tbows nervices Indopendently,

[0078) The above asswmplions do oot witicipase thet tha
beoriber purchusing volos sarvices is also likely to
Mﬂllndﬁmmlmbmcvﬁm“m:
the cumier’s primary lva o the mmbacedd ivo s

1be ged “vnd-io-cod [P vislog of the NON md are
fandeasplsly sampatible with it

[8074] NGN voice sorvices offered theough as [AD wxing
VoI ac vichuaily identicad 4o voics sarvices affored dis
through s POTS liss conoecied lo 4 CENTRAL O
SWITCH. Typically, the TAD i weed lo coonaot \elephones
1d compuiers & & broadband data servios provided to the

through & brosdbsad socoss potwork, It quiddly b
twpractical to insell & jo physicsl !

protaiss, Throwgh (he gateway fucilition of 1he LAD, voics
ad datn arg s dlatinet packet Sows ovar a

T Lpat ur
induz:ubntmum (otmhlxutmdiﬁnviwuﬂmd
to that sobscriber. Much of motfvation bebind b
(reosition to 8 coovergsd oatwork i based ou the potioo thag
wultiple seavicus—vuice, viden, aod dets services—cas be
offtiod to & petwark subscribes trough » single TP dats path
1o le. premise, The converged visive extends jo cobling
camiors 10 combine scvecal modls lypes inio s comprobso-

. sive poiwork asvices oiféring.

o] mzpoo!mmmwwqwmms
bitration xt 1be sobscriber prm
a1l voics, video, md dats

LN

wiovisions, PCa) loatallod there; all of thess teswinal devices

may bo operatiog at the sumo thoe sheriog tbo saoes 1P Ot
poth. Meoy potontial oow s olpste providiog
valus (o subactibers because of their shility o suppart
multiple media types at the cane tiww, potengially inlograte
ing two sarvicas thal sapport differonl modia iypes in » way
thal nsukes aach miove wazfind. In wddftion, voics, video apd
duia termios) devioes installed at the sub premi
ofisn differeut coutrol interfaces {bat must bo cor
walized o usiwork wgus ting aod device coutrol cooventivng
tbal would eoxble thewm o inlersc! wilh motwork-bescd
APPLICATION SERVERS io 1 coosisiant fashion.

Ponis 5

[#872] Equip bave wspouded to requin-
weais o enable NON omhi-service delivery lsough a
single (P duta path fo Lhe subscriber preari i

by g 20
integrawd scocws device (IAD). Ths JAD began life as
specialieod vesion of & RESIDENTIAL GATEWAY,
designed us » moans o vosble subsaribars to covnout voice
vod data torminels 3l the promiss lo sich fashion as thoy may
sbare & commou [P dats path 1o the carrer's PACKET
TRANSPORT NETWORK. The IAD muskstplace lodny
ofors the carviers » bowikderiog of devices,

geting opuimal cowmbioatioos of cort efectivencas wdkr
festwrs fic 3

* data o the

1P duta path that I8 contigiows (from w 1P coo-
nuctivily siandpaind) with te PACKET TRANSPORTNET-
WORK. Iy tho NON, the foamure set of the CENTRAL
OFFICH SWITCH is sromlated by the MEDIA OATEWAY
CONTROLLER i coucort with s nmumber of other setwork
clsmonts such a & “fosture sarver® Concoptuslly, i the
NON the 1AD funclions oxaolly w any otbss RESIDEN-
TIAL GATEWAY,

[W75] Unable to deliver traditiousd PSTN networic soee
vicul:&ymﬂy.m_ddwoﬁol&»ﬁtylowwh
cowpelling sew sacvice capabilitics, the vades propusition of
1be LAD lize {n its sbility Jo cuable the ssbscribsr ko wss oo
physival bioo (o3, DOL line, cable, T1) for both voice and
b' sxme Umo. In sumumacy, e cost of the IAD must
Compased o the cost of ximply o wraie voico
and data lioes 10 the promise. s
[0076) Afer sut dn} Aeld exporionos, § staff ot
two mtjor Usited States Locsl Rxchange Currions recently
conchudod that tbe cost for thew 10 deploy petwark services
miulnlwipumthnwmuwmlmwduﬂoy
separsle voice end date lines to ibe premis, oxcospt o rars
cmvbmilwwbuxwpﬁmanyupminbhrin;io
s wdditlowe line. Dexpite wids availability severs! for
years, lw limited depluymcat of LADs furlber suggasts (hat
lkwmwmavwhofubdmhwnwm
wmwntwmhm-wqu.
Vavice” forrg-(acior 10 addrese MBGACO requirsmests for
mrdib-servics delivery 10 the sabcriber preziive. Tis obsar-
vatiog does ot ramedy e uoderdying problem that is cost
m@whmumumncmumswb’m
mudest fuoctionality it enables.

SUMMARY
Az Edge Swilched Nutwork Aschitocture

[0077] Ax Bdge Swikched Nerwork (ESN) wetitocturo is
introdeced as o laugvation whbes (mplomentaiiog is degen-

ek
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duot tgos the Disibuted Bigs Switoh (the “knvention” el
Is 1o wbject of fhis disclosmrs). Thw geveral oparatiog
i below w a premxt o

BSN resnlves manry of imitations inberent (o the NON,

{mq m:m u“ﬂusﬁ:m ;p:tudp:ﬁy

fa 3 partioud lypwl K el { that is capable

olpmkipﬁghcmmnmgm?mmrtw:g
sod RTP bewes of

uhmmtl mu-hu ol pm-tc -poer {ashion wmx

from tbe & beyond 1P

typos defived

ol ety ml,

The thres
los the ESN are as loflows:
{007%] BDGB SWITCH
(0688} APPLICATION SERVER
{0081} PSTN QATEWAY
(0082) AN rwew compoctivity slwmeots sbue s shafler

decoding, snd svomt-dsives call 1o » singls
in::li.m wdptu dovics, Fm .Wu slamdpodot,

Jﬂyfmmupb
major NON 4 wholo

Y ohace: 'hbl it (!
capable of *inwdligoot puticipatl # 1o cal sosaios. lkah
ligmt participation refors o the ability of & comectivity
cleweot to opessty both 15 SIP network sigosling ondpoint
and a8 & call control sgenl capabls complox cald oontrol
operstions. Cosplex oall coatyo) operstions might {sveolve
nchdqnnumwtlhummuhtphunlop

g o othar y ale-
muumcylwt-p utwmbblud i 4 pmxyservmto
support thess sud otber complex operations.

Rolo of the Bdgs Switch in the BSN

{8083} ‘The EDGR SWITCH is an ESN commectivity ek
mmmummh»ummmmot
vaics, video (mlhsdlu) 9 dala sacvices—uyulisorvice
mmduw:shmdi?thu
paik, It sggmgwios svveral funcions logwber into & single,
cout-offaciive dovics (bet is doployed by the carder &5 »

L4

[wu) n&smummnswnmm.

f divnu(n.g. DsL
odam,nﬂomdm.’n ttrminnnl, ve optical lermi
ustor) 8t the subscriber pre pn;vxhsmu’ampuh

nmm-mmmmcmrwonmr-
WORK. ILalso provides s muubywbch vniu video Aud
data inels at the sub

otber uetwork Wuu w the W\CKBT T‘ANSPORT
NETWORK, cach creniing copoections through & shwed,
rovied TP duta intedace.

[e0as) Uldmstiely, sbi st ol plugged folo
the EDGE SWITCH comasunicsts with the PACKET
TRANSPORT NETWORK (browgh QoS routing capasbili-
tioe budlt inio tha EDUE SWITCH. EDGE SWITCH roating
munﬂnoosnﬁu&mulbmawmm

broadband access ol
work. Video dng sorvi d withio the 4
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are ade scceesibls o SIP wodls streming devicas cons
uected (0 L EDGE SWITCH (sach m SIP-cosbled set-iop
boxes), Oste transc:tssion tapacity tol used for voics fole-
phoe commenicetioss or media siresming is mads 1o
sibls lo dats terainala for dala commwoicstioos, The EDGE
SWITCH opersies 28 & MEDIA GATEWAY to the extenl
that it & sble to preswat POTS or olber types of oon-SIP
lelepbones (consacted hrough is LINB [nieeface) 1o the
neiwork ws ST metwork siullb‘ 6ndpesrum Boae
SWITCH pravices fion W peces-
sary for ibe cosversion o( dwiu l&;uding wd buvw
channa) coalest a the LINE ¢
sigualiog awd RYP vokce I taslon o geired
by the BSN.

(o086) ‘!‘MEDGESWYTCH ommmmw
% wppli

tﬁmmuhlhkmy.vdwwbpmmmm
related calling sorvicts are provided by the RDOR SWITCH
mnnmumwmmuww,
without the puticipaton of ceotnlirsd pstwork cootrol
cleroents,

[087} In order 1o perform s ihe capacitics deacribed
sove, the EDOE BWITCH msust oporsls = & geoorsd
computing device able lo exscse complex soliwars pro-
Py end store relstively lurge smovod of inlemstion,
r‘mmdn«h.mmmmmmm-buW

[es8n] Sﬂnbm cmnymlng capactly, memery, sod
P 13 m hly y 10 support
licalion- b #od spphica-

iow of

ol program POX
tion Lowdas):

Laked 4 4

call proceming lpphmtiow,

[0885]. Sufficisnt siorage capacity to bold & operat-
m; ovoni Hnory oh you o mm-, oy-um ovenls

Ly

ud ull
bdllNo subacribor Amcnlocnlllng services (eg m!i
fog tecovds);

[e09¥] Suffickeul stocage capscity to hold all call
code neaded to
aupponuthturviooduhv rmﬂmglulh
subscribes’s Class of Service; -

[0891] - SulScicot stovage capacity fo hold local call
rouies and network udd:nau iaformatioo nudadn
L delivery (via cail p

ppiications) for all subacvib mvedbyttuEDG[-!
SWITCH,;

3

[#093] Sufioivot sivrxge capacity W bold sobsctibor
Clams of Bervice pusmistors wnd sorvice delivery
profuvonces sowded o govery tho subscriber's ability
o wvoks » plnxu!u cudling service sod the valquo
bebavior of s service wheo acteally fuvoked,

[0093] Systsm softwire o support » SIP serwork
signaling protocol stack that cap be programmed
seloctivedy Dxposa frigiger points in s call thet avio-
malicaBy ipvoke srvice logic (Lo, cull processing
pplications).

[bess) Systm software 10 sopport uuuu]iud sor-
g, devics sad

Fov
1

PEr by« umob meo muamnt plafonn
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{0935) Syslam saftwaro %0 suppoct te fulf compie~
wmsat of Qa8 whitadion, | irailic clasifion~
tiow, packet Wbeting, packst sod sdmis-
mmmﬁm%d&wiw

(L saftwars 1o suppont resi-iime reasots

of petwork service delivery, witlh aclive
reporting of slutus (0 ¥ ramols sysom msaagement

patiom.

[0697] Systoes softw quiced to motor ;
varvics dol by gomersiing cail log records sod to
sors thew ia 3 duabase imwmal to Ibe EDCB
SWITCH.

[D098] Systen; whiwars mqwired o e von-
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cifling pariy. For cxmmple, f tbe calling paty is s SIP
setwork signslisg ondpoiat (1P User Agemt) wiod by
EDOB SWITCH o rep s POTS Usleplions s! tbe
subsoriber premise, lbs AFPLICATION SERVER wilt
reosive the dialing number of tha callimg pany (L. the
dinking sumber usigoed 1 tis POTS iskephoos originailng
the calf), K msy ihen vse this disking owmber to accons sa
inwroal datsbase for iho purposs of rotreving 1hs Class of
Sorvioe parsussiers sssociaisd with this dialiag number,
Clusx of Servics pasamciers will inform the APPLICATION
SERYER s to whethee or oot it should eoder i svics \o
ths calling purty, )
(0103} Aside from the oumber of simuBancous SIP call
doos il can jally fanction of fis bard.

dor-spocific terminal device Inlsrfaces 1o commply
with netwodk signalieg and device comirol conven-
tions tbat would woabls Lhers Ly imersci with oei.
work-based APPLICATION SERVERS in a consle-
ioot Buakion.

[0099] Secws duls exchange lnlorfaces ihal maks
EDGE SWITCH fosturs sud 38 informtion siored
within #ts inlornsl datsbeses scosmible to remote
database clie \ -

ots, s, sod

\bird-pusty applicaiions,

Roles of the Application Server in the BSN
[0180] 'The APPLICATION SERVER ix s0 ESN coguen-
dvity <k L whose priocips! funclion i to suppott tbe
dotivery of wetwutk servicm lo pther BSN coapeviivily

As fn to ull ESN L h
the APPLICATION SERVER s cupsble of iotolligont pur
ﬂuhmhcﬂ%h(mmhzmdbﬁm
cull processing applicet xervice logiv) in scapouss o
ootwork g sveois sud rolmed irigger polois is a call.

¥ 4

s progress, wch w mid-sexian conlrol messeges ot torinin
mﬂwﬂmlnwmbu.

[0101] Ta most scoussios, network sewvices or fo

P y support—a
wae  fore-facioc—ibtre s 4 fwndawmcntel diffevencs
betweoa ibs APPLICATION SERVER aod the EDOB
SWITCH: wheress the APFLICATION SERVER readecs
k services and [i i 3 calling party, the EDGE
SWITCH readers nciwork ssrvicss and fesures i wrmiosl
davices plugged into b o the subscriber pramise,

{0184) In rendering uetwork services and features Ip &
cailing panty, the AFPLICATION SERVER oxplols 1hs
oxpubililies of verlous sysiom rsources. Call procesaing
applcalions uzicwdng oo Ibs APELICATION SERVER may
perfores datahens querien, modla sors-and-forward opers-
Hons, support group conforoncing, coover lext lo spocch,
rocognize volos cowwnsnds, ar sy me of & pumber of
oparalions thel might be beyood Ike ucope of whist aa BUGE
SWITCH could porform withowl wseisience Gom 1be pel-
work. By shoply conpectisgy to m APPLICATION
SERVER, sa EDGB SWITCH o PETN UATEWAY may
request asdd recwive the intelligsmt parioipation of 1he
APPLICATION SERVER wheo ihoy requim wuch assis-
tagee,

Rols of itw PSTN Gutzwnay i the ESN

[0105] The PITN GATEWAY is an ESN conncctivity
‘ whose principal foaction is  (x) maks il ol
mcumsmmmmmmmwru i
SIP petwodk sigoslisg and (b) to waks ¥ possib! tul’m
endpoion to coumsat 1o e BDOE SWITCH PSTN
& signaling. The PSTN GATEWAY oo the

by wa AFPLICATION SERVER are ropdered

fooctioos of e NON arobi ‘s SIGNALING GATE-

suppovied

diescily to SIP setwork signaliog ondpoints (bat coouest o
il. For temsons of ity aed pr 1 patibiity, the
APPLICATION SERVER may implemont sacure comsec-
tioo pobicies that probiblt access to SIP network signali

WAY, TRUNK QATEWAY, snd MEDIA GATEWAY CON-
TROLLER 50 x5 to snables STP call sasstons comscting 1o it
10 be bridged to PSTN codpoints. 1| provides oecessary
fgosing putewsy funct o5 roquired W inlerfrce the

sulpoisis that are oot direclly masaged of mediated by
anuiher ESN vity ek For pic, & FC-baxsd
SIP clicst attemptisg 0 covozel to the APPLICATION

PSTN using SS#7 moiocoks. It alao providss mocessiry
wodis gaewny feoctions to convert beases chaopel sacoding
[om!, lgl!n'mUNK Interfacs w/Fom SIP aad KTP voice

SERVER throwgh the public ivrast mxy be probibited frowm
doing o howsvar, & PC-bessd. SIP ulirat atocptiog 1o
coaneat W 1by APPLICATION SERVER imough sz BDCE
SWITCH will have its STP signaling medisled by that EDCR
SWITCH~—porbaps sucrypied according to s [olems! car-
cior notwask slaaderd—snd w ¢ result may be sliowed fo
coopoat to the APPLICATION SERVER in this way,

[#82] Upow dsiccting & SIP call sossion indtisdon, the
APPLICATION SERVER foes SIP signating iof
thou ead cowpares i with what i knows interually about the

culiog paty s e # wmay swomstically detansios the
faxture, functiou, or service (bas it showld reodor o ihe

quired by tho ESN,

[0306] A coanccticn sivmpl Wat originstes in the BSN
sod ihat i iclended to ultibawly conasct to & PSTN

dpoist, will be directed io & 51P k signaling ot
point on 8 PSTN GATRWAY. The PSTN (JATBWAY will
fnitinte isly the same fiow soq ussd by the
APPLICATION SBXVER 10 exsoute intsrrally siored call
procsssing appli Consiswol with jw sy J role
b €w ESN, ilw PSTN QATEWAY will cxccuis a call
P ivg spphicstion thel will ci the facomiog SIP
call peswion through 10 the specified PSTN dpomi. Thus,
g incooing SIP call from the ESN io the PSTN GATIZWAY
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Ascbilocunsl Comparisos of ESN 0 NGN

{0107] Tue ESN Is substactively diffcrant from the NGN
io » ownber of significast ways, aud as » wamll of thess
differcaces, ibe BSN dics cortaia archr J fimite«
Uous inbereat 1o the NCN s sot footh in the foregoing
woctions, By showing bow speciSic Jimilstans of the NON
sre nclved by tbe ESN, tbe summary bakow affords o
PP y o bightight imp cepabilitivs {nborest o

bigh procossing overhend for

" Jenting theough tha ol

work (and atendamt scaling problomy related
tbareto) £ resolved by ihe Bolowing:

[016%] Elimimeting tha MEDIATE GATEWAY
CONTROLLER function eatiscly, and insioad dis-
tributiog call p ing capebilily thequghout the
network by combeddiop # fa Intelligent endpoiot
devicos;

[0118] Fosure-odoniod vetwork servics dolivery
‘o subscribars through al e premise Is

lovuted on e wbm'ibu—.pmﬂu (o,
by the EDGE SWITCH);

[0I11] Tu the oxiot thel the sbove method of
foaturs dulivery doos not require wssistance bum
(o soiwork for most cull processing Raoctioos,
Ssuture rsporsiveoess s porvsived by BSN subs

[0108] (1) Ths polxatial pooy porformmncs of e

aczibers to be wgardicas
of tbe sumeber of simuliagicous BSN ootwock
BT,

[8113) As = consequomcs of elimfosiing tbe.
1A GATEWAY

CONTROLLER fenction
entirely, 5o too is the gatwwny cosirol Isyer elimd-
vated, ofsciively Baimacivg (he two-thered NGN

[0113]  Asa resul of Satiening the two-tiersd NON
ostwork sigosling model into 3 ponmalited SP
selwark sigoaliog modsl, oveall ESN sysiam
performance with respsct to  APPLICATION
SERVER access by EDGE SWITCHES aud
PSTN GATEWAYS i drwnatically snfmuced, The
delivery of metwork-basad festures provided by
APPLICATION SEXVERS fu lhe ESN is perceive
by subsoribers 10 be tially iost sod
rmlatively uoalfected by the vureber of simuka-
mous BSN anwork wse,

{U116) Emboddiag [oatore delivery snd service
wulering hctioas ol the notwork sconss device
(EDUR SWITCH ov PSTN QATEWAY) 0 s io
timi qui for tbe cesiralized ootwork

b 1o retads i $on sbool o stave of
oy gives csll.

(8337} (3) Troublesbooting proceduses for the NGN
oust isolste and resalve problome tha appoar lo
Toside i more ibsa oone bocsuse of protoco]
inocwmphtiblities. This isssa is reavived iu the BSN by
the foBowing:

[0128] Reduciug the total number of protenls;

[0119] Reducing the total aumber of notworks clo-
oeats.

[0426] Mamging ANl conmectivity clements ax
populetions of like slewmouts, cach of which sp-
Pouts axwe or Jess ideantical provisiondag, device
management, disgoostio, md cvent reporting
meoksnisms, 100 sach wing the sme interface
protocols to mpport similar taaks,

[0121] (4) Sofiware intagretion requi for 1he
NGN o difficull {or wost cuniers lo loploment sud
support. This issus is resolved @ e ESN by 1be
{ollowing:

(6322] Supponing s hardwars sasling wodsl io
which BSN varvice delivory capability is built sp
in a predictablo, lpear fashive by ruplicatng
sovsoctivity clemcats;

[0123] Hmboddiog moat subscrib . for-
Tures iow 8 v low-comt device (EDQR -
SWITCH) that fs pl y replaced if ag oror
ocouditiun i dotected ratber thao repired; the
roplacerent wid is then mmtomatically dwbectsd
nd so-syuchronizad with u sysism wenagement

50 1hat identioal pelwoik srvico caps-

e resied fo the sebscriber;

[0125) Unllizing SIP-based scoems ko service Jogic
robming within AFPLICATION SERVERS for
sdvaoced foxturs ! 4 coetbod [hat sherp)
contrasts with NON support for APY scoess 10 onﬁ
processiog capabilitins wilhio the MEDIA GATE-
WAY CONTROLLER,

{1128} (5) Toe economic modei for the NON thal bas
60! proved compalliug io carriers Isrgely due 10 high
imp Joa costs rosulting from its inordins

pleaclty. The relative simplicity of the ESIN trans-

Isles into o lower suintive cost for greater actwork

sarvios dalivery capability, thoreby fncreasing the

tketihood (bat ils coonomis model would be com-
pelling evough 10 motivets cemler inplemeotation.
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Some of the pricipel remsocs Br s smplicily
volative o (o NGN include tse followlog:

[6127] The ESN s cspsble of delivarieg irmd-
tossl BSTN petwork worvices sed aew mubi-
sorvics cupsbilities thyough § comuon mesns with
litths or 0o reilsmow o featurs-controliing infre-
strootise ip the coatrsl office;

{U138] The BSN eaxploys » budware scaling
wodel that uess pricaslly mess produccd, low-
cost EDGH SWITCHES for most of its sabscriber-
orivated wxvios delivery;

[9129] The BSN roquises dramatically locs ellost to

" tedd compwed to the NON, sinco validating the

Festure a0t of o single EDGE SWITCH for o
ber of h '

cerinin
validation of the ability to sopport aoy maltiplo of
thal ctitain nember of concurent semsiom by

[U130] The ESN enjoys very bow impleswatation
casts dus io the faok (bat s aaiwork fotagration is
tasod on sclatively fow protocols nthee than SIP.
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(8133] Puabire detivecy by the EDOB SWITCH js
remotely progremsaisbie by the camier; softwars
‘cac can b upioeded iow the EDGE SWITCH ko
lntrodwce pew features over timss without aatwork
inftamtructuss cheoges;

[0136] Thw BSN swbacviber may lafecact with the
EDOB SWITCH 10 selsct Iosinres and progrus thew
lo bebsve rocruding 10 eubacrber-spocific puram-
eteas, pototially W ioteropenats with & verdety of

r-“ A pphicaty Lattd o
aing on the subswider’s PC, ar 0 securely socees
duts objects swied s netwock servers or oo the
wbsriber's BC. As v ph, st application conld
we imtant messaging i informs ihe ond usar as 1o 1by
idomity of a caling party.

[9137] Most ESN network inteltipeoce is locsted
within the EDGH SWITCH haelf. A large part of this
"network  infolligmos®  inclodes the HDOR
smbﬂhybhimnlymunb;mﬁ
and olber swbecribor- nionuation related lo
network sorvices delivery. This siored information in
offoct cempeizos s dislribuied databass of vistually
vabmbied . Now sorvice opportunitios ace
mads possible by viriwe of the [nct that this lofor-
matios may b Iy d by e epplicatt

The MEGACO proiocol sisck i sliminited frow sl wubsenuzatly prusenisd o sg eud wser withia ihe
the mockl, aloog with ull sitendnt reqairements coniext of terective services. As o
for Hoeaséng and interopersirEly losting bets ek, k-based web spplicatices mry bo
MEGAQD-compll ik o crosted fo provids cod users scroms Ko multi-yoar call

[8131] As 2 cousequence of thess fucinrs, overal] sysom
cos for tho BSN oo # per-user basis bas beve calculaied o
be Jas oxprosive than PSTN o pravido am

Bvature, Overall sysisa cost fiv the BSN has bean
stimatod to be loss sxpaoaive than ihe NON o provide an
cquivaleot fosture,

[0132) Is convidenniion of the sbove cost ostimakes, it

aboruld be potod tha tndk whips la
1 NGN, sod the lack of dsployed NON ustworks it
could be wod for direct 8, 8o factoes that logothar .
confousd atiompts Lo quuatify the ies implomeatstion cost
of m wiual NGN A thoomtical caloulation of

cost-permubsctiber (3.0, an cstimaic) in (ba NGN might sol
miact ncival fretwe iy b

bislorics wsgaged through 1 weob browsor-buscd
graphical user interface.

[0138) Bocawss of i SIP-bussd notwork sigoaling
model, the EDUB SWITCH caa porforne complax
uﬂeomlop’m.lhnnhtma‘- smmlymxk

ostwork, This sipport by complex cail control
operations by the EDGE SWITCH i cSect sablos
i o feoction  » distibwied cell coctrol of

delivery oupacily
of msnticipalod effects hal ws likely o rosnd from ila
bighly decomposed wrchilecture,

Suppont for Now Services In (be ESN

[0133) Suppon for new services by the BSN Is made
possfble becauss of seversl capabilitica that are inbcyem o
its arctiectore, Some of theso capabilitiss o doscribed us
follows:

{0134] The ESN auppocks voico, vidoo rad date-
ociwiod nerwok services thiough » common (ie
shaced) [P duls path, providing QoS arbitration st the
prouise us (s required to support cralti-servics delfv-
ory; thum, psw sarvicss cam be offared kx esch type

. of medis, o ssw srvices can combinc featerea that
involve mor Bas ooe (yps of modia ko » single
nwltimedis seyvize, As o oxumpls, a festne cosld
be cresied 10 Jower the volsms of Lie mievision i

3 the iclepboos;

P

exurple, petwork-based web applications may be
creatod 10 provide ¢od wsers the ability 1o access
EDGE SWITCH culling fesiurcs throogh » web
b bancd graphios) weor fndec

{0139} BDGE SWITCH cal} cosirul aperativos can
bo used lo rumpasantly xuooss oeswork-based fes-
tures grovidad by APPLICATION SERYERS. As »
resull, combiostions of call outrol featuros wtemal
to the EDGE SWITCH and nciwork-besed fostuscy
thal a0 sxicroe] o tbe EDOE SWITCH cag be
dyoamicaily configured and preseoted iogstber to
end veors as » wnified service of capebibity—ibet i,

0 soch & wey e the sourow of (he festure

inkemeal to the EDGE SWITCH or netwurk-based) is

saticely ruospareni 1 the ead users. Tius, beyond its

vﬁ-bﬂty 10 sepport prograeaisbie interoa] featiry cots
oy o8 agd conl

P call p
iog lzhxhu. ins EDGE 'sxnm femture sel
mey be feriber sxisuded Uwough brasspasent inio-

with k-busod faa As 1 exampie,
% EDOR SWITCH [cature may be cromzd o over-

C15C0.000195




US 20020176404 A1

ride buslo dink-oos sorvice; wies s EDOE
SWITCH deiects thal & lolopbone plaggod into it
woik 0f7-hook, the override festors would forgo b
baals diaHons sorvice sud insioad transparcally con-
wot © 8 ootwork-based volco-aaivated diating
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work dyvics 1o couis I dsts betwesa the avmpoler datx
hmm:hmmammatmmmm
phwatity of faces fusthes incivdos »
vides sweunivg dovice misrlace,

144] 18 gomeral, (o stil) wzothor swpect, e invention

sppllotion, E:IWWI a zatwork device {ncluding s plurslity of commu-
(0149) T gencaad, in qus aspoct, ibs lavention Posiurcs o o s Mo, wolch w3or® i 1, elepbone lins
network dovics + plunlity of i . _:_ P - Afd 1 Bro anks

interfaces, mum is & lckepboun line imat&eu, work inl Tha petwock devico aleo s § prcces-

. deta twtortecs, end » broadand notwork jotes-  5; ad ¥ muching siorags medivr which storcs

[rcw, T ooiwork usvice aleo locdes 3 p .
mn&lmu&bbmm&mvﬁkﬁﬁhmn&ma
umwmm;mm-wmmmm
noms

belmth:phni‘ynl ieath

Letnrfa

10 mol

the hnmydﬁauin-.hmwhuuuulhsm-

work device 10 log & iekephooe event record & » Relepboas

cmnmyumunmmnnumun
network device,

?h*Mumk
dgmﬂngownhor!dquwim ahbyhmullud
iavoko the aall p i to the

Jistod by the
gom) Prefarred eebodiments inchida coe e more of 1he
clbwlqbums.muhphumdmmqwbo

deturbd thhwﬂmmhul
g weoarding to

davice ov be remote slsifve 1o the
nnlwntkdwlu The network devics is bowsed fo 2 siogle

dolmdhthmvblpmﬂh& °

[0141] Preforrsd smbodfmonts inclsdo oxe or more of 1be
Ioliowing fostures. Tho plsrebity of commeoicatios inter-
froas hmhduavidco weuﬂ:gcbvbhlerﬁw.
The broadband ¥ intorfacs ab

e 4

g“‘] In groonl, in snn yu! luodm Lapool, 1o iathiﬂu

hw!us, » plmHly d luuhcu, mn; which thm a
wlepboue lins kxterfece aod s computer date interface; &

aotwork lick that joind & cosomss pranzses 0 & packel
ocarrsr perwork. The fnstrections furiber cevse 1he network

coutiined in & siogh physical cuclomuwe. The imstructions
furtbor ceuse tbe network devics to provide s Bist SIP proxy
sgeal 0 reprosoni & telophono that wes the telphous lioe

5 ol w mwbwwud:bb slorage medivm that
stores P ioes o provide proxy
aypubs. The | ioos orusse the devico to provide
s lolopbons SIP proxy agsul la seprosont a poo-SIP iele-
phove tbat uses Lhe lelophons lino loiw(nos; provide »
sisioat SIP proxy sgeol for each sdfitional dovics that wics
mhwﬁu hh plovality of interficos; and cawes the

intesfmos, xod provide » second SIP, wwnpma!
s compwier that uses i comypates. interface, The
mmudhnm:ullmuﬁwhbh.ndhm
uwfwlbwnmtbnnﬁwkbvhuhpuhncm
rosting or telaphons ealls thet uss (e lnjapboos liow
injalson. The torags medhus slo stores ool routing tables,
sud the instrections cause the netwark devics o perform calt
routing fot telophoie calls sccordiog %0 the call towtiog
ables, the lelophose calls uxing the tlepbose lioe interfy

k dovios (o koph » proxy server ihat wedisise
V] Slemnnhummlhbmule otwark lntere
ﬁumlhwlwnkylwumdlhm sdditional

[0147] 1o mnul.in sooiber mpect, ibe keveotoo features
s wethod Ior estsblishiog ¥ voico-over-prciet potwodk
architectwge, The wethod imcindes locating & sysiem mas-
sgement plaform i » abared pecket patwark, the systens

[0143] Jo ;mml. in anothss wspect, 1he (wvention tnlum
s ostwark dovice inchuding » plundity of

plattrm colluctiog call log dats frow & phe-
lity “of petwork devices; wd distributing the pluratity of
aetwork dovices (bat osch huludu & elopbous Line interface,

interfaves swony which there is » lelepbone oo interface, &
compuir dita lnluduw, sods browmd oelwork ialufwu
Ths petwexk device alo 7

) datn jotesf Maod ociwork iolcrface
;ommtm-mmumwmmw
cewsor, sud & mlehhl-nndabh slorgs wedivm soriog

]
readable siwrags medium which durbg wse stores cal) To%le
iog Inbiss, and wirich sworss axccuisbls instuotions so med-
ke mmnhilwu betwoen the pharalty of tesfaces, the
Wuuﬂummwc-bywﬁ;m cell

rosting sccording o the cal ronting bles, the wiephone
cully using Ibe telepbone Lo idferface.

[0143] Preforwed erabodimunis ivcteds cas of mors of the
Idbwh.b-m’!bomﬂmtkghdﬁ:w-w—w
uﬂupllh;bummowpmmiwmﬂ'
setwork. The cull sigoalivg is perfosmed withoul requiriog
ll&M:hmﬁn{mcsbuadn’uMMlbalP
The beoadb

ﬁlhl)d-uum:kdwulomdumdlfmk_
Toe call rosting mchedes call signating 5o & ESTN endpoi
viv 4 PSTN i y that is ronchable over the Iroakt

petwurk iterfacs. The iostructions fucber canse the et~

fostructions o cootrod teleplious cells,
™ instructions causlag cack ostwork device 10 routs tels-
phoos cafla in & posr-t0-peer fashion over the sbarod packot
n:wkﬂnwdmﬂhgwlwihmwgm
phstfore,

[#348] The detuils of ooe or worw cmbodioents of the
ioveation we st forth do tho socompanying diawings aod
tho doscripticn below, Othey Joatures, objocts, aod advao~
umdhhtﬁmmﬂhwm&mhdm
sod druwings, and from the claioon.

DESCRIPTION OF DRAWINOS

Cuogventiony

[01481  #igurec uiilfzs & dotred-doolms] mumber schiews ko
Rlonlify sysicar slevoeuts weing a brackel notxton showo 1s

C1SC0.000198
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“[subor)™ The deciemal i8 used io desole & sub-shmant
depeadenoy. Programmmatic relationsivpe and call sigoaling

pubwuys am oumbered waiug & curly brace notation showa
s “{oumber}” whers the b h.uawbkhuﬂy
Ihoas rolationath " s b O oo a0d do

umbbodarolum‘d&mbmnhﬂw
ship botwoss netwodk clements aud neiwodk commodiivity
cbutnbowumlhcﬁ_gwc.»hdmﬂmhm.
phy dosudhmdum
d rolationsbips b which pr Y
dnluunbnm:hmpdlkwﬁul?dmpu&.hr!my
will apply inology based ou the seven layer
ms;u-lmmch(om)koam Modsl

[#5} A DEFINITIONS ssctiva provides detailed
deacriptiony of schecied teres wod system clemants as shoy
poviain bo the invcation, The DEFINITIONS seation follows

1he OVERVIEW scchion. Systow elements that ars depicied
in figures will show a owmber idoutifie is bracksis so that

Nov, 28, 2002

guumiuomoNGN Smthypmtmlvdlomc
s SIP

nin, thoy ma also
m&ummmmmm

(#3686} ummmmmmmwrml
sorves s tha moens (o deliver notwork services 0 subsarid
o3, The DES i sxt implamestation of e EDGE SWITCH
desoribed Cov the BSN, and thew sbould be viewsd m is
functiooal oquivalest, Wiils e BACKGROUND sectica
Tocused oa the role of s geastic EDOB SWITCH in the ESN,
this OVERVIEW sction, mmmwmumm
nousammms&n,mmwm

o i o wiual BEDGR
swxmlummmoummmnmmt
deacriptioos of b wd aod
tholr defallod funotional coutribwhions, we contained with
the DEFINITIONS acction, 'This OVERVIEW section will
[omummluwlmmwdiwmlnubﬂsm

they may cross-referouced,

Thbls of Pignres

(0151) FIG, 1 shows the siructure of PSTN aad AIN with
Sigmaling, Transport, aod Serviee ConlioL

(M52] PIG. 2 shows s Noxt Gooaration Network Aschi-
o,

[M153] FIG. 3 shows An Bdgs Swilchied Network Archi-
feclwre.

[6154) FIG. 4 siows A Distlbuied Bgs Swiich,
[8135] ¥1G, 8 shows the Edge Switch Hardware Archi
lectixe.

[6156)
tare,
{ULST] FIG. 7 shows tiw Edge Switch Cull Model,
(msq FIG. 8 shows tha Distributed Bdge Swiich Cusrier

TG, 6 chows the Bdge Switch Software Architce-

[0159] WG.9 shcmntﬁt Distributed Edge Swilkch Sysles
Manugemeul Woxl

{0168] FYG, 10 sbows the Dirtribwied Edgs Switch Cal)
Signaliog Workilow.

[0161] FIG. 11 sbows the Distribured Edge Switch ss
Diastributed SIP Proxy Serves.

[0152] FIG. 12 sbawe ths Diwibmed Bdgs Switch Net-
woik Scrvics Delivesy Workflo

{0163] PG, 13 shows o E:h: Switch Por Resideattal
Sutscriber Deployment Using VDSL Brosdbsod Acvess
Narwork

[01#4] Liks tefersnce symbols in the verious drawings
indicato like chaneats,

DETAILED DESCRIPTION
Overvisw

[0165] The DES describad below is sow wheress the
PSTN GATEWAY and APPLICATION SE!VER clomanty
of tho ESN us d o rep g specifo

' of rark e crigioally d

i fox ite-

contoxt of iba ESN,

{0167) PIG. 13 d:p‘m su embodirost of en scive! BDGE
SWITCH dexign thel b sultabde for reaidentrl subacriber
doploymeni 1sing 1 Digite) Subsariber Line (DSL) conmo-
Uou 10 » brosdoend brosdbaod sccess network.

[0168] FIG. 4 ilepicis tha two biasic slswants that com-
mo DES; the EDOE SWITCH [1] and Ibe 5YSTEM
GEMENT PLATFORM [2] As shown, the SYS-
TEM MANACGEMENT PLATFORM {2) rostdos withia ibs
1 CARRIER NETWORK (6] wisveas the EDGE
SWITCHES D]mdapinyud Al ths ubnibor(mmxg
A deazind is may
fownd i !h D!EMHONS wection.
[e169) FIG. 4 sbows potwork olements of the DES spart
fom the fall complemsal of thomo sbown for ks ESN
architschure; as » reauk, FEG. 4 sarven (o uid {n suderstand-
ing tte DES decil, .
Form-Facioy Coasidsratinus.

[0¥79] Tee EDGE SBWITCH [1) can be comsirecied (o
wppm:-ym«olhm-&wtmdnpndngupm the
{ragsmission Capacily of the BROADBAND ACCESS NET-
WORK [¢.1] a0d the aumber of TELEPHONE $TATIONS
{3] ad SETTOP BOXES {4) ibw designor belicves Js
appiopiiaie for ¥ single italsnce of as EDOE SWITCH [1],
FIG, 4 dopicts iluee dhtinel form-feciors, with EDGB

SWITCHES [3] ibeled A, B, aod C supporting 1, 4, and §
TELEPHONE STATIONS [3] respeciively,

[0171] The choice of form-[actay will effect tho ratio of
TELEPHONE STATTONS {3} to COMPUTER WORKSTA.
TIONS [5], Regudicss of ihe sumber of THLEPHONE
SLATYH [3} supponied by » giveo BDGE SWITCH (1}
form- oot loslence of sa FDGE SWITCH [1] wid
support voly cao COMPUTER DATA 4.
This ciromslspor resulls becwuns lhn basic design of ihe
EDGB 8WITCH [1] i lo g

all of 1he
conpection 10 the BROAD-
nm’mmm%;x[sumwwuu

sharad IP date patls for use by all sertival devioes conoscied
W W Awy trscsamission capacity that i oot vscd for voics and
video call sessiows # wade available for comomon dats
fraompart through the COMPUTER DATA INTERFACE [4).
MMhIkBDGESWTPCHBS [l]llb&ledBust,

1 ETHERNET HUB (9] may be gd in phcs of x
COMPUTER WORKSTATION [5] i of das-
;%u}gu[diu service to soveral (.‘l)MPU’l"&!{'goeo

5,
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
TEXARKANA DIVISION

ESN, LLC,
Plaintiff,
V.

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

Defendants,

Civil Action No. 53:07-cv-156-DF-CMC

JURY DEMANDED
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EXHIBIT A
Part 2
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Dals Sarvios Aggrogaiion
[072] Any mumber of EDGE SWYTCHES [1] may bs
subscribor bus

Wmmm«muh
mom m«mmrm

[ﬂm«::hm siogle EDGE SWITCH (1),
agother EDGR Mblh BROAD-
.1} o epable move TELE-

PHONE STATIONS [3 md/or ~TOP BOXES [4] 10 be
plogged fo. Dsplwb;mmm-m-BDOESWm[l]
ot (b sens povmise may roqubre that the COMPUTER
DATA INTERFACES [1.4] are aggragatod 1ogother ino »
Mtlnmm—-«bwwhl&mwww{dl
womcsm'wmmummmm 10 bo

bocal ares
\mhlsingb uplhkmhunblic sotwork (1.c. Tolomet),

[0173] For purposas of d‘!l servics redwndincy sod
maay b lwnplolnumhu
of BROADBAND ACCESS NETWORK[6.1)
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1he BEDOE SWITCH [1] are Altased thoongh & programmabls
fisewall foatre ot dabermai f0 the BDGE SWITCH [1] sud
Network Address Traostion {NAT) ervices mey sko be
wmwmmmmmm

PET for b

msumumhmcmcly udnnmﬂmy
sltsaato !b How of IF packsis svailable for duts commu-

isvion capecity ty dyosaically ressrved
for volos mdviduolnwduiu.

Ldgn Switch Hardwere Archilocture

[0177} FIG. S dopiots » generalized hardwase wehitechus
for tbe BDGE SWITCH (1] The BROADBAND NET-
WORK INTERFACE [L1] pbywically concects (O8] Layer
1) the BDOE SWITCH (1] to thn BROADBAND ACCHSS
NETWORK [6.1] Ns nBimats mole I8 10 provids & detalink

inlo a single data xcrvice Io which tbey connect their LAN,
usmlly through » router. In the sxampis sbove (in which
woa |ban ons EDGE SWITCH [1) is used 10 supposi more
TBLEPHONE STATIONS [3] then can be wpporied by one
EDGA SWITCH {1] slono lhw-cudnuuulimmm
may be instslled (o Joad-bajance LAN access to ibe public
ustwork ovouly across the COMPUTER DAJA INTER-
FACES [1A4} To schieve lhis configuration would bo a qable
ping-ta operation: the LAN sids port of the aggregalicn
routss would be coonecied to the LAN hab; wplink ports o
the agipegation rontes would comoect it to ibs COMPUTER
DATA INTERFACES [1.4]

Modes of Communicution

{0174] Becawso all of th EDUR SWITCHES [1} ae
covmocied (o an IP CARRIBR NETWORK [6], apd because
stk EDGE SWITCH {1) supponia call ssssions using SIP

weiwork the communicalions boiweoa EDOE
SWITCHES (1] is for th soosd pan pose-to-peer. Excopting
the circwosisoce fu whicl s call sossios bas ooe of jts
cudpoini in a etwork olhar thes the 1P CARRIER NET-
W()RJ( [6} (0. PSTN), [; SIP petwoek signaling vodpoiat at

EDQE SWITCH

lcation path through 1be BROADBAND ACCESS
NETWORK [$.1] (08! Laysr 2) 1o the rowied [P CARRIER
NETWORKX (67 (D8I Layer 3). Iuside the EDOB SWITCH
}l} {self, the BROADBAND NETWORK INTERFACE
1.1} ultimataly prossnis an IP dats pulb is the ustwork tayer
1o the JP ROUTING MODULE [1.2] (081 Layer 3). The
physical consoutlon provided by tbe BROADBAND NET-
WORK INTERFACE [1.1] rusy »erve 3 the DC POWER
SOURCE [62] in some ustworks. Oiberwiss, the POWER
SUPPLY [13] will rsquiro & DC POWER SDURCE ($.2]
fram tbo subscriber proalse.

[0178] The COMPUTER DATA INTERFACE [1.4} sud
ibe VIDEO STHEAMING DEVICE INTERFACB [1.5)
provide physical intorfaces for COMPUTER WORKSTA-
TIONS [¥] sod SET-TOP BOXES [4] mspectively. The
TELEPHONE LINE INTERFACR [L¥] provides » physicai
inwyisce for TELEPHONE STATIONS (3]. The IP ROUT-
INC MODULE [1.2] provides for QoS routiog of TP packzia
Ibrough the COMPUTER DATA INTEUFACR {1.4] nad the
VIDEO STREAMING DEVICE INTERFACE [L5] It also
va‘khhumﬂnwuh EDGE SWITCH [1} daix

winaply “foviis” 2 SIP k
ﬁmmdwiunmwﬂﬁm[l]mjdm it
in ¢ calf somsins. Usually, the pantfcipating sodpoiats ngo-
e o creste vaise or video (ultimedia) sivesms betweon
thom. .

[0175] Covsmuaivstions betwesn TELEFHONE STA-
TIONS [3] we wnisily bassd ou E.164 disliog oumbes
sddressing, The EDUE SWITTHES [1] pesfosma the oeces-
sary couversion (using network-based resources) lo dynumi-
cally ssocisie a distiog sumber wilh an 1P sddrosy, ss
required ko set-up the SIP call session. Communications
betwees SET- BOXBS [4] may be based on E.164
didling oumber sddvessipg or soms otber camvierspecific
oaming o sddressing convenion. SET-TOP BOXES [4]
typwally cocoset o & SIP APPLICATION SERVER xud
thos mey v v dillvzont scheme.

(176] Commuaicstions between COMPUTER WORK.
STATIONS [5] are basod ow IP-based dala commemicstions
protocols. The EDGE SWITCH [1] txkes w active (ols in
pon-5{P date commusicstions Initised

WORKSTATIONS [3] phuggd ko the COMPUTER
DATA INTERFACE [1L4]. Dats communicatioos tueough

mansgement interfaces aod fsature
tclfvwonhmtmlhm'bh!l’&uyuhbtbew
CARRIER NETWORK [¢].

[0179] Ths TELEPHONR LINE INTERPACE [1 9] -
verts dovico-loval telepbonn signsis (e.g. POTS koicphooe
signuks) w/from digiully cucoded sudio sireams tod digi-
tally cncaded device siaies (c.g. off-book, on-bock, DTMF
digils). Tha MEDIA STREAM CONTROLLER [1.7] inter-
fsces the TELEPHONB LINE INTERFACE [1.9] 10d s
responsible for routing (hess wedis siccsms toffrom ths
PACKETIZATION COPROCESSOR (1.4} porforming
medis forma franscading (as required) by spplying digital
sigosl processiog gorithms in tham. Digital wigow procoas-
ing algonitims run ou the DIGITAL SIGNAL PROCESSOR
[1.9] Tte PACKETIZATION COPROCESSOR [1.6] |kas

Ry for modin stream irsasiission theough he 1P
ROUTING MODULE [1.2] using RTP.

[018¢] Tbe CENTRAL PROCESSING UNIT [1.10] is
rospoosile w suparvising all notwork oummmeications
tzough the EDGE SWITCH {1}, asing the RANDOM
ACCESS MEMORY [1.11] W ciscuic aa operating sysicms,

CISCO0.000199
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' eadk

p } stacks, 308 CALL PRO-
CHSSING APPLICATIONS [123.3] AL of these sotwurs
comrponeats ure siored in & FILE SYSTEM {1.23) that uscs
e NON-VOLATULE MEMORY (11I] w il sionge
axdfum, NON-VOLATILE MEMORY {1.12] i used to
alore & varisty of dalsbuses, configeration B, and event
hisiories.

Pdgs Switch Softorare Archilecture

(8] ¥IG. ¢ a softwars archilecturs for tha
[ SWITCH [1] The soliwase componosts and sub-
sysiseny shown should be viewsd w coctrol logic 1o be
layarod over the EDOR SWITCH (1) bardware wchdioctes
depisted i WYG. 5 Cerixin sofiwus clowonls smsve as
Lnrdwre abstractions (b xeaiotain » direot conrol relstion.
chip over & purtiowlar haedware Other solt-
ware support opertions that do nol direcily refate
1 asy particular hed shoomp bot in fact fopart
bigher Smctionality Lo ibs EDGE SWITCH [1} 6 & whok.

Qo8 [P Routing Pusctions

[9183) The NETWORK ADAPATION LAYER [1.13]
p pog o login, firmware, or soltwars swb-
oompownts requbked 1o eosblo lhe BROADBAND NET-
WORK INTERFACE [1.1] to present I connediivity to the
IP ROVTING MODULE {1.2) in OS1 Layer 3. Tta NET-
WORK ADAPATION LAYER [1.13] & dosigned io bs
wahriained a3 a discreot sabsysiem sput fom (e 1P ROUT-
ING SYSTEM [1.14] 0 1t & may be chsoged to xepport
differcut OB Layer 2 techmologiss without requiring com-
momurae changes 1o the 1P ROUTING SYTEM [1.14),

[0153] Tte P ROUTING SYSTEM [1.14] is tbe cotrol

software required 1o casble the IP ROUTING MODULE

[1.3] to bpemitn. Tide software & tba 1P ]

Meck and 3 reapossibl for g al) IF routiag fanc

tiows for tbe EDOE SWYTCH [1), ischufing QoS wbkination

necesany 10 suppon sharing dsxion cepacity te

roxb-tines voiccividoo d) and duta
) Awars or & beomp

of the TP ROUTING SYTEM [134] may be iblv for

pucket labeling (or re-labuling), trafic shapiog, fow control,
aud other (o8 sbibvation fnoctions related

o ging IP

prcket axciunge botwoes the [P ROUTING MODULE[1.3)
and thy rowted fermioal interfaces (Le, COMPUTER DATA
INTERFACE [14) sod VIDEO STREAMING DEVICE
INTERFACE {1.5).
[#124] Cortain softwam or Srmware sebovnp in of
ihe IP ROUTING SYSTEM [1.34] system may run on the IP
ROUTING MODULE [1.3) (s, dowoloaded firmswars of
programmable logic) whils ofbors may run op te CEN.
TRAL PROCESSING UNIT [l.lOﬁ comanmiosting with
ths JP ROUYING MODULR [13] i » davics coniro}
capucity.

[0285] Tie IP ROUTING SYSTEM [1.14] incorpocaios
softwars sbetractioe of the TP ROUTING MODULE [1.2],
suppuating jnicreal AP necesary 0 exable 1P oot
catiooa by the RTP PROTOCOL STACK, [1.15), e SIP
PROTUCOL STACK [1.16] the HTTF PROTOCOL
STACK {1.17} s 1hs SNMP PROTOCOL STACK {1.18)

Nov. 28, 2002

Froleco] Stacks far Netwod Comauoicatioos
[0186] The RTP PROTOCOL STACK [1.13] runs -
rily on the PACKETIZATION COPROCESSOR {1.6) 50 w
10 tusare bocaistenily wni pred RTP medie basi
fexowgh the X krespociive of the p ing Josd oo
1be CENTRAL PROCESSING UNIT{} .16} The KTP PRO-
TOCOL STACK [1.15] is weed by be ABSTRACT TELE-
PHONB CONTROLLER, [1.19] 1o sipport res)-lims voico
WMWWMMOHBMON&DEP&W
{510 the THEEPHONE LINE INTERFACSE [1.19

[0187] Tho SIP PROTOCOL STACK [1.16] rune on the
CENTRAL PROCESSING UNIT {1.16] 40d is used by ike
ABSTRACT CALL MODEL [129] o wsppont sl STP

k signaling operstions. Amosg other rofes, [ fence
lioms a5 the defrull SIP Proxy Sorver for &Yl voicn aad video
lumin&phg?dhuth BDGE SWITCH [1] acting an
L i or =il SIP network sigosli ations
bulm isrwine] devices and ibg. l!:'lbow:lwmk
with whom (hoy ste communicating. FIG. 11 depicls tris
role of the $1¥ PROTOCOL STACK 1.16) to the sxisot that
tbs DES &% » symten fuwolions as & disiributod SIP Proxy
Scrvar, ustag the DNS SBRVER (18] es » ceatraliged
dotabaso fo tosists B,164 dinliog cumbers inio 1P
-dd;‘mu (s& roquiced to extablish SIP o3t seesioas lo ths
BSN.

[0188] The HTTF PROTOCOL STACK [1.17] reca ou tho
CENTRAL PROCESSING UNIT [1.10] sud s vsed o
provide secure, session-brased scooss 1 the XML MOMT
INTERFACE [1.71] by remots cuosgsment Applications
od oetwork-based applicatioos. Io » imelar fashion, the
SNMP PROTOCOL 8TACK [1.18] ako runs on tho CEN-
TRAL PROCESSING UNIT {1.10] wd provides & stan-
dude-based sanagomoni islerfacs 1o variows DRYICE
MOMT AGENT [1.22] aed relakd data objecis (L, SNMP
Agens sad SNMP Matugosol Joformation Blocks).
Torwinm! Yokerfacey :
[0189) Thio COMPUTER DATA INTERFACE [1.4] axd
the VIDEO STREAMING DEVICE INTERFACE [1.9] ase
physical, suted {nisrfaces to ths TP ROUTING MODULE
EJLMWMEMSP!QWGSYSTBH
.14) will modulsis IP packst flows w/rom COMPUTER
WORKBTATIONS (5] and SERTOP BOXES [4] phugged
into ihess intoifucos, TEL EPHONE STATIONS [3] plogged
@ato tho TELEPHONE LINE INTERFACE [1.9] uitimalsly
peesent thempolves o s EDGR SWITCH (1) soltwwe
nrchilectese through by ABSTRACT TELEPHONE CON-
TROLLER [L19] wbith providw w absiract softwars
coalrol model for the MEDIA STREAM CONTROLLER
[1.7] sod ths TELEPHONE LINU INTERFACE[1.9), Logi-
el medie syeam covirol operaions, sdjouct digited signal
processing fanclioex, mod devics-lsvel vootal of TELE.
PHONE STATIONS (3} ara mads wceomsibly t other kaisr-
oval EDGHBWITCH [ 1] suRware suboosspoocnts hrough an
AP » tbe TELEFRONE CON-

TRO) {115} This APt contsine fuoctions st soable
tbe deszction of dovice-level ke signaling svents G.a,
oo-book, olf-bovk, Bash, Basty) originstiog

fow s TELEFHONE STATIONS [3] pivgged fuio the
TELEPHONE LINE INVERFACE [1.9] There logical
operations xad faactions sopporied by tbe AFY are renlized

Rowting seavices sol ws Network Address Tramslation snd
proge bie firewsll fostures arc abio supported 1hsough
this sbsraction.

by mappiog thcm o physical operatioms mupporicd by 1be
MEDIA STREAM CONTRO| (1.7} »od the TRLE-
PHONE LINE INTERFACE [1.9);

CIsC0.000200




Case 5:07-cv-00158-DF-CMC  Document 1-3  Filed 10/16/2007

US 2002/0176404 Al

{0150] SHT-TOF BOXES [4] wv sstive STF notwork aig~
naling oudpoints (Ls. coaislo s S1P User Agent) wad pasfong
SIP petwark sigualing through ths SIP PROTOCOL STACK
{115, ocmploying & we thelr defenlt SEP Proxy Server
TELEPAONE STATIONS {3} ars reprosscied sa SIP ost-
work signaling ondpolate by a SIP User Agent Rusction
provided by the ABSTRACT CALL MODEL {1.20], Thws,
bmh hlninl typ- present thomeshves w SIP octwork

jutered with dw SIP PROTOCOL
ﬂm[m](hndhm;unsn??mrys-m).hl
i, SIP votwork sigmling events oo vither type of
termninal ¢an be wd wod o (rigges CALL
PROCESSING APPLICATIONS [1.2.3}

Termisal Control aod Cull Processing

[€19%} The ABSRACT CALL MODEL [1.20] provides sa
nhuirat codpoint rspressntatin for 2ll TELEPHONE STA-
TIONS [3} wd SET-TOP BOXES [4] plugged inlo tbs
EDGE SWITCH 1), The BIF PROTOCOL STACK hl.i:;
and the ABSTRACT TELEPHONE CONTROLLER
prestd network signaling events sud TELEFHONE STA-
TION (3} dovice-lovel signaling avents, reepectively, 1 the
ABSTRACT CALL MODEL [1.29} Either type of sigual-
oy ovent may ¥iggre execution of CALL PROCEESING
APPLICATIONS [123.3] stored tu (e FILB SYSTEM
[1”]. m:..nomms A.PP].ICMOI‘B {1.23.3)oan
X sigualing op (wach w call conirol)
{brough. tba SIPPRO‘TDCOLS’!‘ACI{H‘]wp«nnm

medis contol snd devics-lovel TELEPHONE STATION [3]
TELEPHONE

coatrol oporations lbrough Lbe ABSTRACT TELEPH!
CONTROLLER [L19}.

[9Z] FIG. 7 depicts wehitechaal details relatod 10 the
deaigres s apaeation of the EDOB SWITCH (1] cafl model.
The DEFINITIONS svokion ooty for 1ve ABTRACT CALL
MODEL [1.130] pravides sn oxpanted discussion of terade
oul ponirod and call proceacing as i wistes ko the archilso-
tural content st forth in FIG. 7.

Mw-pnml Intorlaces

[#193] The XML MOMT INTHRRACH [1.31] provides o
s by whdch a chend applivation may: (s) rewwiel
mnmmmmst{!ﬂ
datsbeses; (b) remotaly tnvoles EDOB SWITCH [1] k-
ptoos cootrol sod call processing kewtures; sod/or (c)
remotely igvoke DEVICE MUMT AGENTS [1.22) resident
on Ihs EDOE SWITCH [1]. A remole clisot wil) eptablish 20
HTTP scasidn through the KTTP PROTOCOL STACK
[H‘T]. Remots clisnt sccems foc the purposs of daia
EE OF FomIOle 0 of festures js bassd oo ving
XML diag for aB ik ioa, Dsts and
pacomstor s pused baiwean the clisnt aud thy EDGE
SWITCH (1] tusiog remote recess are all XM, -encoded,

[9194) The SNMP PROTOCOL STACK [1.18) provides »

dards-bwed device indertace laailer to that
provided by Ila sowbination of te HTTP PROTOCOL
S‘I‘ACK {3.17] and the XML MOMT INTERFACB [1.21].
the ¢ ing Wvoogh this fowifsco

ars {n k d by a remote ek 31atio com-
plimst with SNMP. The DEVICE MOMTAGENTS [122]
tbe EOOB SWITCH (1] inclode spocializsd “SNMP
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AW Bt comowaicals with e octwork enegeaonat
siaton wying Jafonmation Blocks (MIBS).
Thes, ibe SNMP PROTOCOL STACK (1.18] impisaoots 8
move formoei
Mmm&wc.\mmmxm-muu
1oqeired for implementstion of the BSN by
mnmmnwmcwummk
Refervacs Architecters

{U19S] FPEG. 8 dopicts a DES cwtler sctwork reforeace
archiectarn. T piovides » fonos) pressotation of oetwork
ommddnﬂwlhmudkmbywbwqum
discuasions withks this discl 1o pr g

context for systam e call signatiag, md x
umcndsl{vuy il All 1k el

ae described iu ngnlluu(ly more dotsil in the DEFINI-
TIONS scction,

[0196) Tue EBN recognizss the PETN 13 an importest
Veorapanion wstwork” with which tbe ESN anust fully lowr
oporate. The ESN muwt support all sessions (bat bave one
codpoint [n the ESN wnd anotber in the PSTN, whather for
e puposs of communication batweea
'TBLEPHONE STATIONS [3] o1 for acozas to NETWORK-
BASED ENHANCED SHRVICES (18] deployed fo tbe
PSTN.

[W157) FIG. § depicis ESN X cl
thai -uwmwbwmm-hnmmu!
wassgexoend, osll o, wd stwok service

dem FIG., 8 provides
] coulaxt for all operatious supported by the
DES, FIG8. 9, 19 & 11 will sulcctively expose only thoso
mtunmmno.smmmwwmu«m

P

Distributed de Swilch Sysiems Mansgomont
Wokllow

[6198] P1G. 9 dapicis sedoctod chements of the DES cacricy

& reforence mrchd ot \ba parposs of Flustratlng

DES ly*.m r workflow G, 9

d support sysism (0SS)

clerocats fov the purpose ufdunonwmngbowlhc DBS,

from so operational perspective, iptegrates with eﬂsﬁng
cwrriar back-office infrastruchire,

{015%] The DES systom manegement modsl doss not yss
IP addrcwcs 33 & mssos ko ldeatify codusers of osiwork
samm B saumos bt 1P addrom wmigoments wo
Waosiout, sad caafly P d by uscts, Instesd,
sl nbwrﬂm transactions that must be accousied for 6n
event bislories (L, billiog cecords) me tracked on the basis
of the s physical device address of be EDOR
SWITCH [3] that geasratod 1bs svont, The physical devics
sikdress of tho EDGE SWITCH [1} s ot sceessible 1o the
vser, canool be wodifled, and is pyssad through ibs network
in encyyptad focwul, thus it cangol be allered, falsified, or
uiborwise caslly mupuumed
{0200) The DEHS nyum r workflow
below redi the ke Iationships skown
m FIG, 9. Mmlwummdumcapmmmhﬂ
exient of DES system mawmgamon, bes fostcad bightigin
important exswples.

Edge Swilck Synchrovization with SMP
(0281) 1o the sveot of EDGE SWITCH [1} roplsccaont,
e TYSTEM MANAGEMENT PLATFORM [2) is required

Ci8C0.000201
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lo bu sbis o Py load sod opersti

mm(ﬁmmmmm
wyod by & pasticolar EDGE SWITCH {1}, Also, auy changes
rouds by cud wmer (tbe subsatber) o Clas of Sarvice
solliogs or service dalivery peefy wusl be roleciod
back into the BYSTEM MANAGENBN’IM‘FORM 2]
(und viu “verse) lhmgh [ nywclwudmhu ptwau. Tha

y toough
{x)syumummmrcsmum-svsrw
MANAGEMENT PLATFORM [1], whwaver cos of te
ollmdsbu-ﬂ-lihuapuhmdlduupbopwmq
coafigurstion md/or inforaation thet is
understood 10 bs makaiained by botb cotities.

{040} Nol avecy data object on the EDUE SWITCH (1)
{s mcemarlly waisisived on tbe SYSTEM MANAGE-

repatted Jo tw SYSTRM MANAGEMENT H.:?ORM
{2 hmhﬂummmw&ﬂynm call Jog
dsIu cotld be retalood withis the EVENT RECORD
REFOSITORY [1.213.1], Lo ko to | '
sorvicos, La tho s xpscted cvent of EDGE SWITCH
[1}replacement, this ceB log loformetisn would no longer be
accossible to the subncriber (without 1he carrisr exuncting it
uslrg spociz) diagnosifc 100ls in & service depot), Presum.
eb!Llhly m&d Inve saved ull h; roports by olber means
P ® them,

[e2133 mhm FWITCH [l) mchmuuﬁw procoss
By

hwummswummuorumaaswrmmmm

be updated. Howeves, the synobroatzation process Is opti-

mindbm!h(oﬂymorchnud [

d, Thos, is & gebersl proves of

hﬁmﬂbummmhl:inhimhdhlwhg
fons, sech 53 wh
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Edge Switch Service Delivery Mostioring by 0SS

{6206} The SYSTEM MANAGEMENT PLATFORM {2}
wlively mooitoms service delivory by the RDOR
SWI’J%HBS {1] and reposts thelr siatus ko the NZTWORK
OPERATIONS CENTER (16} Each EDOB SWITCH (1] is

fo ropoxt jts status 10 ths SYSTEM MANAGE-
ilBN'l”Pm‘PORM [2] at & specific, pro-delermined tme
iolerval. Whes an EDOE SWITCH [1] dotocts thd the tis
intorval bas oxpised, or ot any tiros when i detots aa error
coadition, it fofliates & iransmission of & states roport 1o (be
SYSTEM MANAGEMENT MFORM [2] via {1}, The
qu&xwudhmmi resets its

The SYSTEM MANAGEMENT @)
bnpdodﬂm wxts a0d rofumeats thess reposts futo 3
standand format prioe to Lanawitting them o the NET
WORK OPERATIONS CENTER [17] via {8}

(0207] 1 w» EDGE SWITCH [1) repurt sbowe an slerm
condition, ot i e EDQE SW. {1] fails 1 roport within
2 apooific thme bume, the SYSTEM MANAGEMENT
PLATFORM (2] will expoito reporting of this information
to the NETWORK OPERATIONS C‘I?ﬂ'ﬁl [16] 8
slarm condioo tha roquires oxpedited

Rdge Switch Troublesbooting by 0S8

[03002 Al aoy theo, the NETWORK OPERATIONS CEN-
TER [16] way quory » particulas EDOB SWITCH {1} (or

od group of EDGE SWITCHES [1]) fo gssornie an
updamaﬂuwpmwdlonu indliato 0w or move internal
disgnoatie progranm (6.5, DEYICE MOMT AGENTS
[1.22]) resideat va the SWITCH [1] for the purpase
of remots rowtlashooting. The NETWORK OPERATIONS
CENTER [16] may aso scirfeve, view, smifor modily &

uhmyn ihaks Claws of Survice soltiogs or 1 prefor-

purticvlar BDOE SWITCH [1] bess coafigurstion and i)

soowe. The syochsouive umybcomndin
b-!dvuodqwhmﬁyncemru of changss it}

execulion, of perbaps it occoms oaly at cortain times of the

m;.wwmmmmm;m uid-
hang Sou, such as ching

Scrvice, we ovigiasied 0n the SYSTEM MANAGMBNT

PLATFORM [2] first to ensiw i1 s rotained io the eveat of

sywchromization fadure.

Edgs Swiich Reporting of Billabke Bveots to OSS

(0206] 1o the ESN, the EDGE SWITCH [1) wrigioatos
bilitble svants sad stares them locaully wotd & pro-pro-
grmmed (hresold v wot, of which tieo it reporis thom o
the NETWORK BILLING SYSTEM (17} Whea sa EDGE
SWITCH [1} detects Lhe thresbold f met, it imitiaios &
lrausoission of now billsble events 10 o SYSTEM MAN.
AGEMENT PLATPORM [2] vin {1}, The SYSTEM MAN-
AGEMENT PLATFORM [2] coufiros receipt of these
sveats.

{0205] Bach ovent fs bouwd 1o » particulss ootwork sub-
scrhbac basad upoo the physical dovico sidivess of the EDOR
SWITCH (1] tbe! originated it. The SYSTEM MANAGE-
MENT PLATFORM [2] sarts and reformam e bihble
cvents into stsaderd-fonost billing recovds priot 10 raos-
wiitlng ibem w 1be NETWORK BILLINO SYSTEM [17]
vie {18},

bacribar-specific {aformation siored o i,

[0269] AR of ihess internotions batwesn the NETWORK
OPBRATIONS CENTER, [16] sod ooe o more EDGE
SWITCHES [1)ooour theough the same gaoars! mechagism:
the N!TWO OPBRATIONS CENTER [16] it doﬁnu
Juth b based on

cruzdnnch-z(n)uuumumdmhwmbmntoncw
wore indivklual ssbscribors; (b) the name of ¥ group of

bserdbors (6.4, w0 org wdnnbm);ot(c)
o govp of subscribers within » geognpbivs]l mgica. The
definition of a xcloct population occurs though ipteractiouns
betweoa the NETWORK OPERATIONS CEN'J’E![I‘]M
lhe SYSTEM MANAGEMENT PLATFORM [2] via {9}.
Through & shniley wechaniam, the NETWORK OPERA-
TIONS CENTER {16] then selects the doxired logical
mbmnpusﬁommhwphdbUmumM

,

[0'110] T: SYSTEM MANAGEKENT M‘FDRM 2]

ioto & popu-
Isﬂm of physical EDGB SW!TCHBS [$3ETTRYY pro-viduq
nolwark services 10 hose subscriburs, It ext iravalams 1be
.opea! l.voubbdioosb. operstioas 1o be sppiied (0 this select
of EDGE SWITCH (1]
mm.sm onnﬁmu Thess EDGE SWITCH (1} wso-

we | d x3 (nwisctions
betwooa e SYSTEM MANAGEMENT PLATFORM [2)
iod e HDOE SWITCHES [1] via {1}.
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[8211] The EDGE SWITCHES [1}, for theic past, cxzceis
the dsvics manugo poratioos and Wassmil ropoits 1o
the SYSTEM MANAGEMENT PLATFORM fvh(l}.
Tho SYSTEM MANAGEMENT PLATFORM (3] confiran
rocodpt of @osa roposia, s0its sod mformats them oo v

format prior (0 treoemitting thew to 1w NKT:
WORK OPERATIONS CENTER [17] wis (8},

wmmmgmcunwmw
¥

[213] Ths NETWORK PROVISIONMING SYTEM [15)
musi izitiste o kst theos wajor opesstions W prepure the
ESN for potwork sorvive dolivery to « svlect populution of
oo or s0wo bacriboos:

{0213] () Update casvier polksics 10 soable network
sorvie dalivery to this select popalation of subscrib-
oy

[0214] (b) Comfigure Ihe uctwork dialing plan to
laclude tsrminals wsed by the solect population of
submcribers,

[0215]) (o) Configma DES to provide : ¥
vices jo this sekecl popmlation of subscribems in a
mauner tbat is istepd with carrier potici

?)2!6] Churior policios wo updated by cxisting moans via
7}, The logical provisioning upsmtions typically lnclude
inithlly wdding e soloct of wubscribons 10 the
POUCYMVBI{IQM sssigaiog s dofauik Clams of
Service. fu addition, eack subactiber te sssigucd one or more
dialing zumbers (or oihe Ingival eodpaint sddrases sccord-
ing to weeuiy conventioos weed 10

and multimedia termioals), Io the BSN, the dinling pixa for
ths wost past is malutaiosd by tho DNS SERVER [16]; tbus
the NETWORK PROVISIONING SYSTEM (15) must
cosnre thwt i b and/for eodpoint add
assigood i the select sutscrber population i the POLICY
SEKVER [14] are alvo repreaenicd withia the carrier’s DNS
infiustiveiwm, Tha NETWORK PROVISIONING SYS.
TEM [15] wpdaies i DNS SERVER [18] via {6},

[8217) Tha NETWORK PROVISIONING SYSTEM [15]
coufigaws e DES 10 provide setwork soevices 1o a seloct
population of subscribers through iw inteaactions with the
SYSTEM MANAGMENT PLATFORM (2] via IOAM!‘M
NETWORK PROVISIONING SYSTEM (18] Arst dofines a
select populsticn of ssbscribers bascd un sppropriate criteria
wdnt:jn}lbt usmce of disiing owobers of owe or wore

ideal subscribsrs; (b) the neme of & group of sebecrib-
o8 {o.g. an organizativn such & a businoss); or (0) v group
of sbsaribors within » geographical regiva. The deBoitica
of 1 solrat popaletion oocurs thowgh Interactions betwesn
the NETWORK PROVISIONING 5YSTEM [15] wd the
SYSTEM MANAGEMENT PLATRORM [3) vis {8).
Thivugh » siwilay mochapism, the NETWORE PROVI.
SIONING SYSTEM (15] (ke initistes sutomatic provisive-
ing [or that seloct populstiva,

[0218] Tbe SYSTEM MANAGEMENT PLATFORM [1])
ic pravisicaieg by trouizing il of it
interonl wdwinistrative informatos for the selct popxlatioo
with Ibe same seloct popilatiow oo the POLICY SERVER
{10] vis {5}. M thers are determined to be meabors of the
salect population that exist ou the POLICY SEXVER [16)
bt that do pot exist within the SYSTEM MANAGEMENT

P

subscyfber voice -

Irnaswitting
PLATFORM [3] vis {1}, Whew tie SYSTEM MANAGE-
* MENT PLATPOI
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PLATFORM'S (2] laieroa! sdminisiative joformation, thos

fhess membex ate ideatified s “new subacrbors® asw

sccounts s thap crestod on the SYSTEM MANACE-

MBNTPLATFORM {2} Ttm Claws uf Borvics capabilitios s

the POLICY SERVER (16] for all membon of 1he soleat
i haisd fnto .

pop " pyroprisie DES Chs of
Servive repressmiations (Jo the cxwol possible) for ihe
vone! ation ou tw SYSTEM MANAC-
MENT RM [2] Now siberibors are axsigoed

delsuit Class of Burvice sottimgs and defyull servics prefor
saues,

[0319] Badb wbaced iolined o 1bs SYS-
TEM MANAGEMENT PLATPORM [2]) contaies s rogistry
ussd 1o umociats that subscriber with ooe or more physical
EDGE BWITCHES [1] esch Meatifiad by » uaique phyaics)
dovico addruss. Hach registorcd EDGR SWITCH [1] bas fis
ysical loustion (streal sddress) fsted aloag with the dfal-

bers il serves. Coacephually, sach BDXB SWITCH

[] is serving 2 porticn of ihe oversd) network disling plan,

(#220) Huving syoctronized ils intems! wdministrative
informutiop with tbe POLICY SERVER [10], the SYSTEM

. MANAOMENT PLATTORM {2] then truostates i soloct

popularos of into v popul of rogistored
EDUR SWITCHES (1] 1byt ae providiog network scrvices
Io thoss sabecrhben, Jf et atteopss 10 communicats with
sach RDOE SWITCH [1] vis {1} % uploed ths wooessucy
sysiom software and subsorber-apecifio information nooes-
sy (o mtwork servics dslivery by the BDOE
SWITCH {1} Subsortber-spooific iaformation incindes s
spucifio wol of Clase of Sorvice capubibiiios pucchasad by e
subecribor. Class of Bervios capsbilitive am scompanied by
dofault Clusa of Borvios sritlngs, Sows witings wre aswigned
default potwork servico delivory profereaces us sppropdate
10 1he paricaler petwork servics sffected,
[0231] The EDUE SWITCHES [}, for thaic part, coufic
iho swootes o fabure of the g oponiions, sach
& report W the BYSTEM MANAGEMENT

¥ RM [2] bas complsted provisionkg s
configuring oll EDGB SWITCHES [1} for the seloct popo-
latiam, i1 90118 the ropor ta returved by the BDGE SWITCHES
[1) sed seformats them into s stendard formal prior ©
‘wswilling them 0 1bs NETWORK PROVISIONING
SYSTEM [15) vis {B). As part of the provisioniog process,
thy EDOE SWITCHES [lfln the select population suto.
matically porform & rosot and coue onlipe to hegin network
servios delivery; ibey theo begin lo wanemil poriodic status
reporls as doscribed by the workfow soquemce “Edge
Swilch Sarvice Delivary Monitaring by 088.”

Ead-eser Configunation of Edge Switch

[122] An codwasr (e the subscriber) mty podorm
spplicatios-wedistod configuntion oporstions thet sgsble
hewm to view wd wodify EDGE SWITCH [1] Class of
Servics sitings asd aetwork swcvice delivery peeduncas
usiog & web browesr, An BDGE SWITCH (1] confguntion
xod Xk syvices » web applicatioo renning
oo s WEB SERVER [11] preseads » graphical weer {nierfacs
vis (3}, sxposiog informutos mievim o Ibat particubar
subscribec’s Claes of Scsvics, Thr web spplicatioa parforms
« soowv Jog-ia vis {3} to the XML MOMT INTERFACE
{1.21}, within e comext of sa HTTP sessios supported
throsgh the HTTP PROTOCOL STACK (117}
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[0323] Commenioations b e web applicsiion sad

Nov, 28, 2002

] P

the EDCE SWITCH (1) may be socrypind to cumre socare
scoom, Rod-vast modifoaticas Jo by BDGB SWITCH (1]
oosfigoratica or inbmatos s
roflecied back 10 the SYSTEM MANAGEMENT PLAT-
PORM [2] as 5000 a8 1 is practizal 1o do &0, scoording ic the
workBow sequovoe “Edge Switch Synohronization with
SMP*

Eod-User lntecaction with Edge Switoh
[0224] Az ord-usor (Lo the subscriber) may perfom
sppioation-wedisted fuloraotions with the EDGE SWITCH

cations mnsing oo » WEB §
caiigo p s graghica) ussr , sxposiog
{uformstion eisvanl io thal putlculer wetwork service, such
o3 daphy of call Jog data, for exnasphy,

{8225] The wob application performs s secure log-ie vis
{3} to e XML MGMT INTERFACE [1.21}, withtin tho
context of an HTTP scasion spported throxgh the TP
PROTOCOL STACK. [1.17), Commusications betweon the
wab applicstion sod tbe EDGE SWITCH [1) wm
enctypied b ooswrs securs scerss. Through (b
MOMT INTERFACE [1.21], the web application wma, 8
woess information stored in various EDGRB SWl'TCl{
tdetasbawes, aadfor (b) sccces foabwros and Bascions wup-
poried by tm BEDGE SWITCH (1}, such = oall control
operstions,

Dristvibuiad Bdge Switch Call Signaling Warkfiow
[9226) FI0. 10 deplcts selocied clomonts of be DES
Lo Tor

) pusposo of
{lluireiing DES petwork oall sigmling workd ,

SIP votwork sigoaliog paths and database quados ae shown
s oy jelass 10 varione call sot-up exsmples. RTP bearer
pﬂh“uﬂlanlﬂMb.l:mdMlbgiﬂkl
perspective 1o oceir polsl-(0-poimt botwoeo SEP networ!
sigmaliog eadpoinis participating ie a SIP cnl} scasion.

lotorr?;

8 iy, G lizod STP PROXY SERVER {12} is for .
(be rooet part aoi weed by tho DES (or o any ESN) 1o sappart
SI call sosioms botwesn EDOR SWITCHES (1)

[0228) It s lkely the cans Ibat & cwrier will not sllow
veuestrkoted SIP conneativity willdn the LP CARRIER NET-
WORK {6} To control reouss io astrice-owned SIP oatwork
sigoaling codpolols (zg. EDGE SWITCHES {1} BSTN
GATEWAYS [8] SIP APPLICATION SERVERS (13D,
cortain SIP call seasions may be emcrypted or contaln
spocislizod paraneiss, To thds oud, the SEP PROTOCOL
STACK [1.16] provides s “motoctd grooming” function 1o,
if necessary, re-wrile, evcods, andfor devods SIP memayes
for the of cosuring wcasm, symiactically correot SIP
notwosk sigealing withic (be LP CARRIER NETWORK (6],

(9229) lowxmdly within (he EDGB SWITCH (1], TBLE-
PHONRB STATIONS (3] plugged o i are reproscated
SIP User Ageat istancas by the ABSTRACT CALL MOD-
EL'S [1.28] Tolepbone Onteway funclion, These STP Usor
Agonit e created 1o opecsis on hebalf of TELEPHONE
STATIONS [3] that we by thamselves lncupable of por
log SIP actwork sigmaliog opersthoos. These SIP Ussr
Agouis mul ulilize the SIP PROTOCOL STACK [1.16] m
theis defath SIP Proxy Server is order to pusticipsis lo SIP
nelwork sigoating opsreiioss (bat invalve caricr-ownod SIP
k dguali dpokts, SET-TOP BOXES (4] wum
netive S!Pul\adpnﬂwudpdﬂa, wd wiwo plugged
inlo thw EDGE SWITCH [3), they 100 wausi spoaify the SIP
PROTOCOL STACK (1.16] sa their defsuli SIP Proxy
Swwbmwmbﬁ;uh&l’wmlw
mtmhxu that involys causricr-owned SIP potwork sigueling

[0230]  Bscwume cach EDGE SWITCH [1] cootains ita owo
SIP Proay Sarver, the catwork's capacity bo provids mcuse
SIP Proxy swvices swoales with the network fiself, Esch
EDGE SWITCH [1] the computing woc-
aasary (o provide SIP proxy services 0 1i torminals plagged
into #. The DEFINTTIONS soction of this discioeure cooe
trins & ol dlscasaion of tbs EDGR SWITCH (1] cufl modl,
204 bor [ s explstved bow i SIP Proxy Server capabiility
of i SIP PROTOCOL STACK [1.16) makes possibls the
k STRALT

Reole of Distributed Bigp Switch = x Distribulod
SEP Proxy Scrver

FIG. 11 i » compenica o FIG. 10, providing
[mmuummomtcmuu.mm
Pruxy Sorves, In the DES, sach BDGE SWITCH {1] canbeds
is ows SIP Proxy Sesver wilhis 1he SIP PROTOCOL
STACK [1.16] This SIF Proxy Server replacas mowt of the
SIP Proxy Server hwctioaatity (hat is io the NON provided
by » crokalizsd, notwork-based SIP Proxy Server, such s
the SIP PROXY SERVER [13] dopiciad io FIG, § for the
Disirfirutod Edge Switch Carvier Reforcace Network Archi-

Pk tow of ths AB CALL MODELS
[1.20) Calling Ssivice Delivory Fusction sod Adwission
Costrol Pancting. Both of thess Kunciious operste in ibe
aciwork signaling plaos and ave made puskible as » resaht of
mmmmwnmmmpmuphm
te tole of lotermediscy i 38 calls arigmsted bom snd
raswored by the EDGE SWITCH (1]

[0231)  Vniguo i ibe DES & its poer-to-posr call roating
sl “mubitiered” coofigurable call serwp model thet
logather: (s) sesblo the srgeat mmomber of simultanenus ceiis
0 ocour with ibe lowswt possble wilixstion of network
resowrces, ad (b) guaraates vienally (ostsntensous oall
#l-up times for ao-astwork calls. These design niomenis
beoesit the cwrricr (mph ing e DES b it enable
the 1o deliver ao cod-user experivace (bat sigaificandy
improves npo what is posibly trowgh ihe legscy PSTN or
the propoed NON:

[8232)  DBS on-ootwork call set-up tlmes ase viety-
olly invantiveous, goooratiog rivg signaling xod
two-way voles communicatione without soy per-

ble delay.
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[!233] For il practical latwats wd purposes, DEB
os-patwvork call sol-up will virtuaBy gover blook due
to buak congsstion (i, will pot velury “wstwork
busy”y

[IM DBB fuhm dehwvy (e.g oﬁa hbphou
wd«uuhwgbwhmdwmmﬁlhu
vitenlly lestantsncows,

(0238} Ths nlluwmdnnppomdby&c

EDOB SWITCH{1] sy be cooll ally .

call routing roguiromcnts teiqus to c spe carrer's

knphmnnﬁmulnlhcﬁw 'l?n]umiwbg;hmod:dt:

suparviso the EDO! MTG! 1 u)lw-uypoa«rc
ina PROCESSING APPLICATY

tmpleneated
{1233}, ln the cemn oi call origisalion by
SWITCH {1} s CALL PROCESSING APPLICATION

123.2), for exsmpie, would be triggered 10 execuls whvn
Enﬂ@kmm&tdvﬂbﬂmﬂ!m
[436] Simce al) porwork sarvice delivery and

{og oglo {s menaged [nlernelly by tm EDGE reoonin) o
swored iotccoally by the EDGB SWI’ICH [1], ive muur or
lossar ipvolt

TION 3} plegged tio .
swifca
sud sioes billing eveals (Lo, call
the of tbe EDGB SWITCH )
{mpot ou cbﬂly 1 wriC D]m()

deliver baalo oalking services suconling 1o
Clrss ox mm@)mm&wt&kwmﬂ
the BDOE SWITCH'S [1) interssl o , slorage, and

Tartad

oampln M imm this lon'lrihty:

On-switch Call

(0237] An om-switch oMl oociirs when a TELEPHONE
s-mmow{a]ummvwxmywmmm
SWITCH [1) stsmpis o

NB STA-
TION [3] vr SET-TOP BO'J( Lphgad the same
EDGE §WITCH [1]. Aa dopicted 9 for the EDGB
EWITTH [1) labelod B, SIP call sigmaling occurs alsrmally
through tho SIP PROTOCOL STACK {1.71), cssontially
poini-to-poiat bedween (oternal SIP User Ageots as fndicated
by {1}. RTP boaror irunemission occurs polol-lo-point
lmongh st IP ROUTING MODULE [12] 5 tuch the tams
wiay. A2 wa slisrostive o RTP trensmeissioo, a2 co-swiich
ool moy stmply i medha wiih
the puticipsting TBLEPHONE STATIONS (3] dirceily
throwgh tho MEDIA STREAM CONTROLLER 1.7}

(@8] If the dfaling member for the far-cod caonol bo
ontified s » TELEPHONE STATION [3] or SET-TOP
BOX [4] phigged inio the suce EDOB SWITCH [1] catl
sci-yp mirvics Jogic may chooes to initists « dhoct calt or and
indirect csll, dependiag the circumsimscs. Most calls in the
DBS s indfatsd 1s diroct calls.

Direct Cal
[€39] A direct call oo whea & TELEPHONE STA-
TION [3) ox SER-TOP BOX [4] calls saother TELEPHONE

19
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STATION [3 or SBTNPBGX[‘]th‘Sbwdm
tbe woes EDOR SWITCH (1

wodial, cou mwswmoxv smveu[mbmo
P CARRURR (8}, As dopicted in FIG, 10 for
the BDGE BWITCH[1}Isbaled A (originsting the oul in this
caso), SIP oall sigualing ocours o tha EDGE
SWITCH [1] labelod B (u indicatad by (3}). ln this case,
the SIP Serves of 1be SIF PROTOCOL
STACK w degloted in 1, s sbke 10 perform
DNSSEEWER[Z]M&WMM.MW
Ww:l?-udpoh-ddw-uhdcaledby(z} M
the SIF PROTOCOL STACK [1.16] wikin ihe UDO!
smn]ummﬁuumﬂmm-‘m
wum-wwmmsz
tiaBog number wddressiong wi taoce from a cop-
tsally-focatod STP PROXY SBRVB! [l&], Class oiSowm
information that woskd dsiermioe wheiher or oot »
seribor should be aiowed 1o place the cal) in (e firsi kuo
ummmmhyum&mﬁnf

ied by (s SYSTEM MANGEMENT
vﬂmmm‘f'u A resull, these i 0o coed for the SIP

PROTOCOL S’YACK 28] to query tbe POLICY SERVER
(18] for sdditivoa) Y 10 set-up tho cull.
RTP boaver transcoiasios occurs polot-to-point ibsough the
P CARRIER NETWORK [6] fn tho uyusl way for 8IP call
samions.

Tadirect Cal}

[0240] _An indirect caly ocoes wheo a TELEFHONE STA-
TION (3] ur SRYT-TOP BOX {4] usos an intercoodiats SIP
PROXY SERVER {10] to call another TELCPHONE 5TA-
TION [3] or SET-TOF BOX [4} This typs ofcdloccnu
when the servioe loglo used 10 sei-up tbe cxlt e,

iba [P addrass (or namms) of the network-based OXY
SBRVER[IO)u hSIPMaySmmﬂlbuHm -up the

qu] As ted in FIG. 1840 the BEDGR SWITCH{1]
nbelad A (ori the call in this caas), SIP cull dgmllnl,
accurs teough the STPPROXY 12} as indionted
by{ﬂ'l'hoSlPPRD)CYSBkVﬂ[ reoem the
POLICY SBRVER [14] for cull routing
ton, »s indloated by {5}, sud 'msmmmwmx
the far-ond dialing cuesber to sa [P opdpoint address, o
. The 8IP PROXY SERVER [12] koo
cacgaags roster fo shutte SIP mitwork
sigusling to wd from ibw la-eud EDOE SWITCH [1)
labelod B, as indicsted by {7). RTP bemor iruosmission
Ew]mm poiu {o-poiod through the IP CARNIER NETWORK
13

[U243] Iuihe DES, this typo of indiseet csll usually covurs
wheo the dialod n-mbu is an endpoint 1hat cen only be
rouciad throngh 2 PSTN GATEWAY [8), or whos Lbc dirled
sumbor is & SIP APPLICATION SERVER {13, as indicated
by {8} acd {9}. fo thess cessa, ths cascier will ofica deploy
s SIP FROXY SERVER [18] u 1 meas W0 implomeat &
Josd-bilancing function; thet is, the car er will confignre ks
SIPPROXYSBRVER[ID]EQW)W pumbers of
incouwing calle o a0 avedlable PSTN GATEWAY [8) or STP
AFFLICATION SERVER [13] Ju e reverse diesction,
inooming calls from tho PSTN GATEWAY [8) 10 EDOE
SWITCHES (1}, for s must be souted through the
SIP PROXY SERVER [18] s0 that it cxn be direoisd fo the
coret EDOE SWITUH (1] in the IP CARRIER NET-
WORK (6}

CISCO.000206
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On-sotwork wod Of-nstwork Calk

[0245) AU direct or indivoct SIP call sossioos that ocowr
betwees; endpoins thal o withia the BSN (fe. ontirely
withiiz tho JP CARRIER NETWORK [5]), sod-10-cud, sro
twomed “oorostwork™ calls, An “oifpctwork”™ call poowss
whensver oes sad of & oxl scasion is fbat Hos
outaide of the IP CARRIER NETWORK. [6] (wch as the
PSTN {7], segardicss of which eudpoiat ariginatod the anll,

[0244] Off-neiwock clle o e PITN [7] utitizs & PTSN
GATEWAY [8] to complote tbw cail paihs for both sigoeli
204 bearer coppoctions. Decanss ke PSTN UATEWAY [
& ¥ shaed weowsce, polextelly Joosisd ouly in
k sogmeals sod d by maty k waaty ot
tho wamo 1imo, 51 requives sowo degres of oxpanded acooss
cootrol Ths carrier muy wishh 1o pastition the I CARRIER
NBTWORK (6] with respoct fo PSTN GATEWAY [6]
eccess, porbeps for (e puposcs of loud balvociog sod
cuauring rodundausy, Tos PETN GATEWAY [8) will reqwire
assislaoce fn ruating calls iubonnd fos the PSTN [7) 1o
specifio IP CARRIER NETWORK (6] cudpoints, For al}
these purpoars, + WP PROXY SERVER [13] s most ofien
uxed o6 au iotermdiery; thwe as A practiond maiter, 20
off-ontwork call fa vimaally always as indireot call. An
oxample of wn of-aeswork oall i dopicied [ FIG, 10 whore
the EDUB SWITCH (1] Isbeled A comoects 1o 2 PSTN {7)

Nov, 28, 2002

[0247] Ao rmady campin of {3} oxisi ln a popudr
soiwark sorvice called “voice cill-soswering.” To imple-
moal voice cull-answering, A coodiliovel call-forwerndiog
feaiwre (BDGBSWTFCHWPBAGU&B [1.24} is peo~
graosmod 1o forward s cal 9 ¢ voics catlanewering
ortion (NETWORK-BASED ENHANCED SERVICE (18
it the TELEPHONE STATION [3] rings threo ticvas without
being aaswosed or is bosy.

[0248] Ax EDGE BWITCH BASIC FRATURE [1.34]
may bo sebistihited with EDGE SWITCH OVERRIDE FRA-
TURE [1.25) that ciider () wdds fnotioomlity o oo top ol
it, a5 indisated by {3} of (b) provides s atermative Lupls-
wentation of it, xs fwdioted by {2).

(9249} T provide an exaueple of {3} (i, 1008 Miaotion-
alily lo BDGB SWITCH BASIC [1.24]) the
pravious sxamplo of voks vall-sswering cao be vxpanded
to offer a Class of Service setting that would send an {nstant
messngo to tafnom 1ho subscribor (bat they wore recoiving &
voics mesmige. fo this case, » simple istant mossaging
cliom ia the EDGE SWITCH (1) would porfocen the oyes-
waging operation aflsr the callsr was frwerded Lo the vokee
cell-ssawering applicalios. The oxgioal furclionality of
basic call-snswering remains vachanged.

[ \Brough tie PSTN GATEWAY (8], as indicaied by
(n; wd {11}, :

Dixiribated Edge Switch Notwork Service Delivery
’ Woekflow

{4248) FIG. 12 dopiow scloctod elamants of the DES -
aarrder k ref hi b

o pusp .ui

ustesting DES  nctwork  servicn.

(02503 To provide ws oxampls of {3} (Lo, provides oo
. lvo il tivco of so EDOE SWITCH BASIKC
FEATURE {1,24]) 1 besic call-forwarding functioo could
be replaced complotsly with x more sdvanced version that
miintained 3 “do-oot. Funcilon based o tims of day..
At corals limes of (b day (18 progracmed by ibe sub-
seriber) adl callers would be sutomarically tracefecred o 1he
voice call-wawering pplicatios sd the tekphous would
90t fing. The uigiaal functiooulity of basic call-sasweriog b

seueaces, Accordieg 1o ths DES network secvice delivery
model, servioces inlemal 0 e BDOUE SWITCH [1] acd
those somidiog in e oetwock ae combined oty wove
< teiwodk services bsesd oo the xebscriter's
Clasa of Setvice. Almcal cvery network sorvics provided by
s BDGE SWITCH 1] is dorived fmes, tniiisted by, or built
ou oy of BEDGE SWITCH BASIC FBATURES [1.24)
BEDGE SWITCH BASIC FEATURES [1.24] rouder TELE.

TELEPHONE STATIONS
&33“ SETTOP BOXES {4] mspoctively, as iodicated by
1). .

[U246] Auy csll originated

wivica kogic of EDOE SWITCH BASIC PEATURES
[124] such @ “call-boswarding™ for sxvmple, wey s »
mattes of couns rodirect’ culls 1o NETWORK-BASED

xiding
in cither the PSTN (7], us adicated by (4}, or e IP
CARRIER NETWORK {6}, as indfcated by {5).

banged t aier B behavins based oo the time of day,

DVEgngBm [l.z'?jhd for

100 complax for the EDCE
sm[l]b’ '1 & ",Al’ " .W{G}'
e EDGE SWITCH BABIC FEATURE ﬂmﬁ
with 1 NETWORK-BASED OVERIUDE {19].
An szl of {6} would bu » “contat Bialing” foaturo o
which the sandard dal-toos provided as sa EDGE
SWITCH BASIC PEATURES [1.24] is complowely roplaced
with sepiced with a NETWORK-BASED OVPRRIDE
FB [19) that srpports uliiple disting modalities
deponding co subscriber whim, The pow disl-tove feature
would interopersie with tbe subscribors coufact Yiat, snsbiing .
(bam 10 “ciick (0 dial” from tby COMPUTER WORKSTA-
‘TION [] deskiop, or simply spsak the asme of the contact
thay wish 1o dia), or sliow them 10 dial the Inlepbooe fo the
ussl mapner.

Preforrad Embodimsat of Edge Switch

[0252] F1G. 13 dopicts s pickned eabodiment fur the
DES. A vemion of tbe EDGE SWITCH [1] bes beso
3 for dewtisl subsaribor deploy using =
Very-bigh-data-raie Digita} Subscriber Lios {VDSL) imter-
frcs o (he BROADBAND ALCCESS NETWORX (€1}
VDBL b rxoafex rates vacy acconding w cabls lengtd sod
by masufsctorer. VDBL chipsets cosreatly svaflable sep-
port dowpetream bit transfer rates over 15 mxgebitsaecond
for cable loagths in sxcews of 3,500 fret. Upsircam bit
raster aks we (ypicully Jowsr s dowusieam s,
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Edge Switch Phiysical Pamm Racior
{0253} The EDGE SWITCH (1} Rour {pdividyal
POTS Hoos sud fow SET-TOP BO, usdag w ETH-
SWITCH (28] plugged into the VIDEO STREAM-
ING DEVICE INTEREACE 10Buse-T ethernal toch-
nology s usd for the cahls

Asn ETHERNET
d ol the COMPUTER DATA INTER-
TACE [L4] alao wecs 108ss.T otberast lechaclogy. The
ETHERNET HUB (9] vasbles low COMPUTER WORK-
STATIONS (5] to share u sioghs dats servie,

[6234] 'The EDGE SWITCH [1] is deployed oa the oot
mmuuom-susscnm»}mvommmm

1 socesalble trough

outside of the sabeoribor prowise, )t i powsred by cusect

from the coppor wirs plaot snppartiog s VDSL brosdband

aplwork secvice,

[MSS’] BDOB SWITCH 1] cleckronics and conarcioes we
d within ag envi Iy protcotod plastic boas-

ing that incorporaies » bingod cover paoe! usad lo pravids

sorvicw scws. The physical dimansioms of the piastio hovs-

Nov. 28,2002

], SET-TOP BOXES (4] 1sd COMPUTER WORKSTA-
NG [} Two delvul CONFIGURATION PROFILES [5)
1y pev-pogriamed inlo the BDGE SWITCH [1]so i o
sosbie TELEPHONE STATION FRATURES sod SET-TOP
BOX FEATURES 1o opsriis 13 followm
[0239] A dolsult termioad fuuction Xoy profe i couflg
urod 50 a8 to camble sobearbers to socoms TELEPHONE
STATION FBATURES by eoteriog DTMF dight ssqwonces
through the TELEPHONE STATIONS [3} TELEPHONE
STATION [3] apeod-lsl keys oy bs prograsumed io sup-
port thees IY dight sxuoncos so (ha! they can by usod &
docicated futury koys,

[0260) A defawlt SET-TOP BOX [4] lntorface profls Is
prograznmend foto the EDGE SWITCH for the asticula type
of FET-TOP BUX 4] st the subscriber . This inisr-
taos proffe is used inicrnally by ths BDUE SWITCH [1) o
copvest the fic d seq pporied
by tbe SBT-TOP BOX {4} 10 be compatibls with tbe chaozel
scloction protocol supported by the NETWORK-BASED
ENHANCED SHRVICES {18} providing sclectable video
content;

" wiibxs® dept), Ut the_oxitag Thio DEFINITIONS
Entrnes Fuoility (origionlly weed for POTS servica), tho (w261} ‘This secifon coutalne defioitions for major system
EDOR SWITCH (1] gaiua Lbe clooirioal and cavimoumont  clements, jermat, a0 prolocols redereniced i tis disc)
prokstiva provided for the sdatiog aoiraacs devics; wdie The telscommunieations industry cootatas & variety of visws

tioot] protoction capsbilitios within the bousing sre loor-
Mumwwmmmm
pomnis

Baadwidt Uiilization

[@256] Each of the fow POTS intarfacos support thrce-
way fostures sccenaibls to ths TELEPHONE STA-
TIONS [3] Intensally, they sppon Erur-way oalling 30 a4 to
ouebls w addiNcual cal} leg o & ibrec-way call a5 would
ocour i the call was to bo ind d for Jaw oaf

. YVodcs .

y o ufl

4 tved Io
thioe-way wicrcepisd call, ibe Wwia) bendwidlh coomwmed for
vmkmhszwnmbu‘;:oﬁm;:ow
{pot including signeling sod packotivatice overbsad). [o the
ovent 1het the EDGE SWITCH [1] deincts raodec lones

a line, soch as from & fax béne, it will jcaily
change the codec from G.729 a 1o G.711 0 w» o ensbln
modem-based dein comemmnications over the voice bearer
chemnel.

(o257} A bigh-qualily video svesm consumos appeoxi-
maiely 3.5 mogabits/socond; itas toial bradwidih for fouy
sipmRansows video (osultimedia) is approximaiely 14 moge.
bitjsacoud, Tking these cstismales {oto the
maxiswn bandwidih thet conld be cooeuoed by EDGE
Sm{l}madgnlmmi

rogarding what compdses (hess eleaments; thus the
debﬁ.bm‘::z wot in all cas be considored tbeohe.
Dofinitions saooisted with oemsrical idestifisrs in brackets
rolor 1o syslem slmonts tha ae explicilty shows in figuces,

IBTR

{0263) lowroel Engincoring Thek Force (TETF), The. IETF
ilmduthodywhumﬁounndmmuubody
of work is prescated inifially as 80 *Intaraot Dreh\” which
cither cxpiscs of is formully promulgated to & “Requast for
Comment” (RFC). Both tbe loteroed Deafll aad REC docu-
ety wuat comply with » coutent format couventicn,

mu.T

(0263} ¥ ioosl Tek
phapy (TUT).

Unioo—Tek-

POTS

[8254]" Flsin Old Telopimas Sorvics, Standard anelog inks-
pmmmwmmmmum-
CENTRAL OFFICE SWITCH loo card contaizing & Sub-
saiber Line Inteface Clrowdt (SLIC). For more information,
cu ihs definhion for ibe TELEPHONE LINB INTERFACE
[1.5] bedow.

EDGE SWITCH (1)

[02§5] DES systsw olvmacad that is & besdwars devicy uwd
o lorwinsio IPbased vuica, video, and dite broadoand

muisly 15 wegsbiteh ing 3 YDSU broadband
capebls of sepposticg 20 bitkkecood, af least S megs-
bitvsecond woukd bs avallabls for dats ? by Y
tbe COMPUTER WORKXSTATIONS [5}

Opecrtions) Capacity

[9258) The EDGE SWITCH [1)supports EDGE SWITCH
BASIC FEATURES (124} for TELEPHONE STATIONS

vrvics 3t e oetwork subscribor (customer)
prowise, It is deployed a3 » prewise bused network clomsot
af the cerrer polnt of demarcaioe whers outsids wiriog
coonecls (o iaside wining, tud fusctoos 35 iztogn}
wrvice delfvery componeat of the [P CARRIER NET.
WORK (6]. EDGE SWITCHES arc coostrucied eooocding

CISCO.000207




