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Total Cost of Ownership (TCO)

Challenge

Cable Operations Breakdown

Billing and Customer Care  13%
Provisioning 5%
Network Management 5%
Marketing Support 5%
Fraud Detection 3%
Other 7%

Source: Dittberner Associates, 2000

CAOL
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Ci8En, com

Network

45%

Operations
38%

< Equipment
N T

Operating Expenses
Occupy Nearly 40% of the
TCO for a Service Provider

Source: The Yankee Group

New Business Models
Equals More Complex OSS/NM

Tiered-services offerings
Usage-based charges

400%

Consumer

Widkeo o D rmand

-
Tﬂl
chid 8 L2
: Ieepping Transactian

CisEn com
Business
e
¥ .
o .05¢/Min 1 Voice over Data

0.67c/Min @& Videoconferencing

1
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MTERMET
$200+/Month E-Commerce
VA4 i
$100+/Iﬂ ce Learning
..J
$200+/Month Secure VPN
(]
$100+/Month Internet Access

W | .
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Cable Operations Complexity

TN RT I AN TRTNT R TATNTRA DA e CISEEH. COMm

Secondary
Y G ¢ HE Hub .
Es Sl Local HFC
. Network |

y Regional System ——
aser Network (i Network
ATM IP i IP DWDM
DWDM 55 9009/53 Proprietary

Digital

Supertrunk

Proprietary Digital///

-
EIEIEIEI Pooo —
Doooan OO00 a0 Local HFCX
s b Network_
—_

e
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Cable Operations Complexity

[ T TR TTTT T T TR TNTETTATNTRTTETETTRTRTRTAT CISEEH, GO

Network Operations Field

Planning and ch
Engineering T/Opzratons Center (NOC) Technicians

Secondary

‘Local HFC
Network

Local HFC
_ Network

Legend ”
o Head-End Customer Service Management Staff 2
M rrimary Role Technicians Rep (CSR) (Ops/Biz/Mkt)
I:‘ Responsibility
|:| Tools
i£;775104720027c3 ©2002, Cisco Systems, Inc. All rights reserved. 6
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The “New Services,
Same Network” Evolution

i Ciic. com

Home
Networking .
. In Future -

i Gaming
I In Planning
. In Deployment Service:
Personalization ®
. <
In Place . =
Video (DTV) 2
@)
o
Commercial 3
Services S
2
<

Voice (olP)

Venaged
ACCESS

High| Speed
Data

< Auxajdwo)d ylomiaN

\

Time

CAOL
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Moving from HSD to Managed Access

i CIBG0 (O
Managed Access Adds
Additional Complexity over HSD

IP address assignment becomes more difficult

Routing is more complicated

Additional services need to be supported

Subscribers will increase desire to change services

Venaged
Access

Highi Speed
Data

CAO1
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Moving into VolIP

1 [WETT T
Voice Adds Additional Complexity over Data

* New and additional devices need to be provisioned
(Call Management Servers, MTAs, etc.)

* Location services are complex (DDNS, phone no.)
* Security concerns between MTA and CMS

» PacketCable flows become desirable

Voice (olP) |

Venaged

ACCESS
High| Speed
Data
CA01
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Approach:
Specific Network Management Roles

CIBE0 GO

Planning and
Engineering

Planning/
Modeling

Network Operations Field
Center (NOC) Technicians
Provisioning, Surveillance

Device/Network Trouble Ticketing
Configuration Mgmt. 0 —

IT/Operations

HFC Plant Maintenance
Diagnostics

Local HFC
Network

\/oICe SENVICES

R | ocal HFC
Network |

Legend : =
2 Head-End Customer Service Management Staff

M rrimary Role Technicians Rep (CSR) (Ops/Biz/Mkt)

[7] Responsibility Configure/ Customer Care, Marketing,

D Tools Troubleshoot CMTS Diagnostics, Trouble Ticket Product Management
CA0L === 4
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Approach:
Tools for Specific Roles

Planning and
Engineering
Planning/
Modeling

Network Operations
Center (NOC)

Surveillance
Trouble Ticketing

IT/Operations

Provisioning,
Device/Network
Configuration Mgmt.

CIBE0 GO

Field
Technicians

HFC Plant Maintenance
Diagnostics

Spreadsheets,
Partners

RME, IE2100, CNR,
BPR, DPR, ANR,
VPNSC, Partners

CIC, CCM, Partners

Legend )
9 Customer Service

Rep (CSR)

Customer Care,
Diagnostics, Trouble Ticket

Head-End
Technicians

Configure/
Troubleshoot CMTS

. Primary Role
|:| Responsibility

D Tools

Management Staff
(Ops/Biz/Mkt)

Marketing,
Product Management

RME, Partners

CCDM, Partners ‘

4875_04_2002_c3 Frights re: J

Marketing Programs,

ECAPS Applications:from Partners;or Customers’ 0SS

o)
Provisiening
Center:

Concord [Ciscolnfo

INH Center; Portl

InfoVista

SML

Customer 1
Cisco Internet OSS Architecture
I CIBE0 GO

Workflow,

# PIOCESS
WorKflow,

S Ageliegzitigy)

iftegration

Data

* CIM/DEN Model
= Caching/state
* Repository
Sec

+ Author/authent.

+ RADIUS,

Kerberos,
TACACSH, PKI

Location
« Location
» Registration
* Naming

IP Addres;

5
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CSRC VPNSC
-
2
NM Eramework and Infrastructure

0 -
s CEME-Based Non-CEME-Based Embedded EMS
w ENSs’ =\ISis (ARI'Not EXposed)

Distributed Network Services for NE Manageability: NOTE, GNS|Conf. Server, NetFlow/Co
-
w
F4

CAUL

S92IAISS UOITRIPaIN puUe sng SND

Mgmt.
* DNS
- DHCP
» Address mgmt.
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Architecture

Cisco Programmable Network Layer

Element: Domain
Management: Vanagement
Applications Applications

Fault Performance Szcurity and

Palicy,
Senvice

Configuration NetElow: Directory;
Enabled
Identity, Mamt

A A

and/Usage.

Policy Service Collector: Policy Service

SA Agent Cisco NS Event Agent

N_etFIow Other Agents Cizeo 115
Cisco NS Logger agent ConfiglAgent
Cisco NS Security

agent and so on % %

SNMP and MIBs Cisco NEs

CAuL
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CI8E0 com

IP’Address
Management
Sernver:

13

Service Fulfillment

CA01
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Provisioning: A Fundamental

Service Offering Requirement
| [T ETH CIGH, GO

Cable Services

Gaming SENVICEr Heme Networking etc...
Persenalization

J

Provisioning

Subscriber: Network Device

Elements

Cable Modems MTASs
DSTBSs Call'Managers etc.

c
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Billing Routing

Subscriber Provisioning Processes
| IR CISGH, Lo

Service Offering

Define, Price, and Publish
Services to Offer

Service Modification
Modify Existing Services or
Add New Services
Network Preparation

Configure the Network
Including Routing, IP
Address Scheme, and RF

Service Enablement

Configure Edge Device with
Appropriate Service

Subscriber Preparation
Associate Subscriber
to a Service

CAO1
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Provisioning Architecture

i CISC0, Com
c
ISl Back Office Systems , B Broadband
5= e 5 Regional Distribution Provisionin
=Xill 2nd/or “Workflow Unit (RDU) o istrarg
08 Integration g

(BPR)

Address and IP Address Device

Name Registrar  Management Erowsmgg}g
P (ANR) ngine CPE)
=5 c
28
=
B2 i
A 14 Cisco Network

Cisco uBRs == ) Regjstrar.
(CNR)

. \' \' \' \' \'
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Cisco Network Registrar (CNR)

i Ciic. com

* High performance DHCP

Up to 1,800 leases per second
(dual processor NT configuration)
in stand-alone configuration

Supports both steady-state and
spikes of DHCP traffic

Beats all published and
internally derived competitive
performance numbers

* High performance DNS

Dynamic updates of 1000+ resource
records per second

Response to 3600+ queries
per second

\'\' \'\' \' * IP history server

CAO1
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CIaG0, pom
Regional Single platform for provisioning
Distribution multiple technologies and devices:
Unit DOCSIS 1.0 and 1.1 Cable Modems,

fixed wireless modems, digital set-
top-boxes, MTAs, and call managers

: Scales to support over 5 million
Device devices at RDU, 500K devices at DPE

AN Provisioning

Engine Performance tested for both steady
and spike load scenarios (over
24,000 new subscribers provisioned
in 3 minutes)

CNF « Platform designed to support
PacketCable and ETTx VolIP

* Includes robust provisioning API for
integration with OSS

CAOL
4875_04_2002_c3 2002, Cisco Sy;

& o

ved 19

i CISCE, com

f rarcvenins srsavaies 3
BPR and Packet! le

« PacketCable provides a standards based process for enabling voice services,
including the secure configuration and authentication of devices

* Provides standardized way to push subscriber data down to call agents
and CPEs

« Cisco is taking active leadership at CableLabs (and is the only vendor with three
core products in the Advanced Interoperabiltiy Test network)
Primary authors of the PacketCable CMS Provisioning Specification
Co-authors of PacketCable EMTA Provisioning Specification
Co-authors of PacketCable Security Specification

BPR is part of PacketCable baseline network

« PacketCable specs are being finalized, and next BPR release will support these
defined voice provisioning flows

CA01
4875_04_2002_c3 2002, Cisco Systems, Inc. All rights reserved. 20
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Device Provisioning Registrar (DPR)

1T T T TR TNT T T TR TN T T TRTNTET T TRTUTEITAT CISEEH. COMm

» Low cost, scales to support up to
100K devices

» Available as an upgrade Option
to CNR

» Easy migration to BPR for added
functionality or when scale &
performance requirements dictate

» Single platform for provisioning
multiple technologies and devices:
DOCSIS 1.0 and 1.1 Cable Modems,
fixed wireless modems, digital set-
top-boxes

* Includes robust provisioning API for
integration with OSS

4875_04_2002_c3 ©2002, Cisco Systems, Inc. All rights reserved. 21

Address and Name Registrar (ANR)

1T T T TR TNT T T TR TN TTA T TRTNTETEITATRTUTRITAT CISEEH. COMm

« Automated IP distribution and
Hagionzl configuration management of

Distgbg:tion network elements
Il

Allow customers to tailor policies
for the automatic distribution of
IP addresses based on

Davice utilization triggers

Pmé’;s‘i;’gng Dynamically configures of DHCP
9 server and CMTSs

Eliminates the manual and inefficient
portion of IP Address management

¢ Automates the monitoring and
reporting of IP address space

I Predict trends in IP consumption by
monitoring and tracking IP usage

H H HH H over customized time periods

CA01
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CiscoWorks 2000

Resource Manager Essentials (RME)
| CISGH, Lo

« Configuration Manager

Version control, archival, editing and
reporting

Network-wide config changes

¢ Inventory Manager

Complete Cisco asset management

Software Image Manager

Software lifecycle management for routers
and Catalyst switches

CCO integration, version advice

Automated SW distribution

Change Audit Services

Single interface for all hardware, software,
and configuration changes

Operator audit trail

CAOL g T e
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UBR 9x5 Hands-Free Deployment

Ci8En, com

Cisco Intelligence Engine 2100 Series PnP Technology

Customer Site 1 .
Cust: r Site n

Unconfigured e
uBR 9x5 I0S-Based CPE

]
&
CNS Integration Bus

IE2100 Integrates with
Off-the-shelf Process
Workflow Systems

Accept \ Ship A
Customer ) Cisco CPI?

Order: Entry, Validation Billing

Next Step in Order Workflow

Order

CAO1
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Cisco.oom

Service Assurance

CAO1
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Cisco Info. Center (CIC)
1T T AT AT DT AT TRTRTETEATATH T TRTTATATRTOT T CiSiEn Hom

. Notify ) .

Enterprise g Service View Gateways

Datgbases Re;grogilsble Event List ~Uniand S_NM
Bi-directional lew

A 7
t I < Trouble
o dmpuet Cisco Info Server. Tickets
Policies P e SIS
) . Event Collection and Display. Reporter
Coéﬁiitr;ﬂwneﬁ?d Optimized for High Insertion p
and Deletion Rate

v
Locates Cause of Fault
RIBIVS

Topology Caorrelation

. ) Internet Service
Element Mgmt. Framewaork Monitors (20+)

€jgeg| Cisco EMS, NMS,

WY/AN Works| (S22 i HFCs.

PIX
Mgy 5254 {680 Sritcl fDSL Wireless (Cable: GSR Zyre! Head-end
Devices

<¢-RTP Bearer

v,
T —
CAOL AN
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» Fault, configuration, and performance
management for Cisco CMTS and
DOCSIS cable modems via proactive
network surveillance

- Cable Modem SW image download

» Topology tree map of CMTS
and modems

» Tabular and graphical historical
utilization and performance reports

* Color-coded chassis views

Ciaco com

* Northbound SNMP and i
CORBA interface '

* CCM bundled with
CiscoView
DOCSIS CPE Configurator
Cable Troubleshooter

B e e

CAO1
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CiscoWorks 2000
CiscoView

* Web-based browser
interface for real-time

Ciaco com

monitoring and
configuration of Cisco
devices

 Distributed and multi-user
enabling collaborative
management

* Integrates with Network
Management systems (e.g.,
HP OV, Tivoli Netview, etc.)

* Integrated with Cable
Manager

CA01
4875_04_2002_c3 2002, Cisco Systems, Inc. Al ights reserved.
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Cisco Broadband Troubleshooter
(CBT)

| TT AT T T AT AT T T TA TR TR TR TR TRIR T T CISC0.Com
- Diagnostic tool for RF
technicians to quickly and easily e -
isolate problems in RF plant L r——— P
T == =

» Analyzes and sorts RF conditions
into 4 specific problem
categories:

Attenuation, Provisioning, Noise,
Packet Corruption (CRC errors)

* Provides dashboard views of:
Network health

CMTS and CM statistics 3
Modem snapshots __ = —_——
« Correlates modem to s o o e =
subscriber information L0 T S '1|
* Works with optional tool to map I i S Bt bl
modems and status to subscriber
street-level views
CA01
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Cisco Cable Diagnostics Manager
1T T T TR T T TRT AT T TR TN T TATTRTATETRITATRIRTEITT CIBEH GO
* Given Customer “Key”,
runs appropriate i £ A
“diagnostics” and returns | STl .
important customer re B =
specific data information . d
relating to the High Speed R
Data and Advanced — o —
Services as gathered from T
the CMTS, Cable Modem,  ——————
MTA, Provisioning Server e —
Complex and CMS L | —
Servers e i = -
== e ——— l
* Prototype currently e TELE
deployed by one of the
largest MSOs
297051 04_2002_c3 2002, Cisco Systems, Inc. Al rights reserved. 30
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DOCSIS Data Collector

i CISCE, com

* Given CMTS, discovers
modems and CPE

« Collects performance
data from CMTS, Cable
Modems and CPE

» Integrates with Cisco /\
Network Services

Performance Engine

ST AN
e L AN AN XR

CAO1
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CNS Performance Engine Features

i CISCE, com

CNS Integration Bus o ——

ETP (CSV) | CNSi(Data)| CNS Events, Signalling

* A Consistent Interface

Configurable Polling ¢ A Normalized Format

VPNSC-Netflow Data Correlation
Voice Call Leg Correlation

Internet OSS

Performance Thresholding Profiles Applications

CDR  [Elat Eile! SAA" " DDC  Bulk'MIB/ " Netflow

A

Netflow
Collector

Router/Switch ATM Switch VoIP Gateway SS7 Sig. Gateway

CAUL
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Service Billing

CAO1
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Accounting/Billing

T [T TATRT YT T T TR T P AT TE T TR T Ciaco com
NetFlow and NetFlow Collector

S 1= L

3 :
NetFlow Network Rlanning
Enabled Router
=
3
I Accounting/Billing
NetFlow |
Accounting: =

s Collection/iltermngy,
aogregation

« Data switching
» Data export
« Data aggregation

« Mediation

J D.atastorage » Billing
= Elersystem

IManagement

CA01
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Cable OSS/NMS Partners

il CISCH, Lom

» Service fulfillment e Service billing
Ceon CSG Systems
Sigma Systems Convergys
Interactive Enterprises .

. . DST Innovis

Granite, Visionael )
IPFonix Mentis

« Service assurance Portal
Acterna NARUS
InfoVista, Concord, XACCT
Visual Networks Daleen
Trendium

Bay Packets
Peregrine (Remedy) y

AM Communications

CAO1
4875_04_2002_c3

Cable System Integrators

« CGEY

* Business Edge

« KPMG

* Accenture

* IBL

* IBM Global Services

* HP Integrated Services Manager
* ThruPoint

CA01
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Cisco Internet OSS
for Cable

Customer Provided Workflow

Service Fulfillment Service Assurance

Orelar Vg, Usar Sialf Prov, Trotgla Tiekatine), CUSIOMERCATE)
Procd. Caiziloe), Sapy, Caizlge) Djziefflogies Laejziey Silline

CIaG0, pom
Customer
Provided
Components

MTA
4

NCS EMTA =
—— PDEESIS

i1l
)i
£ NCS EMTA (NID
Signaling

Voice Path swsssen
CA01

HFC Plant Provider Backbone
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Service Billing Service-level

and Domain

Pari, Avgl. BilIIVEDE Management
(& pziriy) (& pzriy)

RES
(& zriy)
e Programmable
Performance Network
Engine Layer

37

Cisco SYSTEMS

Y
EMPOWERING THE
INTERNET GENERATION™

CAO1
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Backup

CA01
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an@ana
CSRC
Web
Commerce
Member VIS@;
Services ET APRI
User
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OSS Spending Mix

| T\ T TR FTTT T TR TR TRTRTRITATH OO Cisco com
Focus: End-to-End Service Assurance and Provisioning

SP Market Segment CLEC INCUMBENT* CABLE**

35%

100% 110)0)%0 110)0)%)

* Typical major sale for incumbent operator
** Cable upgrade to handle cable modems for Internet access only

Source: Dittberner Associates, 2000
CA01
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Crowin Arezls

Worldwide Cable Modem Service
Subscriptions by Region, 1999-2005 (000)

1T T TR THTTTETTTRTNTTTTTNTRTTETRTHTA TN CISEEH. COMm

20002005
CAGR! (%)
United States 1437,4) | 384514) | 642910) |9656/0) [18,10210)| 16,76510) | 20,6740 40,0
ShareN) 56 N5 NBIoN | g e 3616 3510
Growtni©a) " F20620 Nizae Neoiet o a5 2810 2812
Western Europe | ' 86720) | [1069)0)| (267910} (504701 | 8406,0) | [12,574.:0) (17,6960 778
Sharel(%) 120 | N0 | e P2 s 2819 3018
Growtni©a) " 122316 Nizao) Niesist Nee 6616 79)6 o)/
ASia/PAGITiC 387,01 11970 [224200) 6150 F61510) 18240100 [18K20/0 B
Sharel(%) 14,9/ | 166 | 179 | 188 | 105 21.3 228
Growthi©ea) " 7282 Fzooie) gL 537 502 421
ROV 425,01 | [11580) 196501 [2862,0)| | 38400 | | 4897.0) | | 60300
Sharel%) 16| e0 | s R a2 11,3 105
Growtnica) " 1208160 Nizael No Nase Fanz o5 2801
Worldwide 2506.4 | 7204.4 | 13,615 | 21.580 | 31,499 | 43.476 | 57,503
Growth (%) | 241.8 | 1775 | 89.0 | 585 | 46.0 38.0 323

19991 2000/ ' 2001 2002 = 2003 | 2004 2005

Source: IDC, 2001
CA01
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Cable Business Subscribers

1200

1000

798

800 674

Cable Business
Subscribers 600 562
(in Thousands)

400
200

2001 2002 2003

Source: The Yankee Group, 2002
CA01
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1060
919

2004 2005
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CiscoWorks 2000

Device Fault Manager
I

Ci8En, com

« Device level fault analysis for

Cisco products
* Identify POSSIBLE Problems

* Determines Root Cause of

exceptions
e Monitor for high availability

e Pager/Email/Trap forwarding

* MiIBs, Polling Intervals and
Thresholds Set - OUT OF THE BOX

* NO RULES TO WRITE

CAO1
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CNS Notification Engine
(CNote)

i Ciic. com

$‘ C-NOTE |:| gl?bsscriber

CNS Daemien

CNSHnRtegratientBus
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CNS Plug-and-Play Technology
|

[WETH N Ty
John Chambers Demos
IE2100 PnP at Analyst Meeting

* Dressed as a FedEx
man, John Chambers
demonstrated Cisco
IE2100 plug-and-play
of Cisco devices out

] of the box

CAO1
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CW2K-RME for Cable Overview

Loniirenaoss

CAO1
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ed.

Ci8En, com

A powerful web-based tool that
simplifies the management of
configuration, SW update/download,
and inventory for Cisco UBRs & non-
cable routers/switches

Extends RME configuration/ SWIM
capability to cover UBRs for existing
RME customers

Easy to use with online context-
sensitive help

Requires RME v3.4
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