RRO705

@rzfo '

rmation, opinion, analysis

View TelcoTV Networking

@

Networking Strategies

for TelcoTV Services

Understanding how metro aggregation networks
should be structured to carry TelcoTV traffic.

TelcoTV services will put an increasingly large traffic load on the metro
aggregation networks that connect the video headend with the access
systems. This report describes the technologies that are available along
with strategies for applying them.

TelecomView
Author: Bob Larribeau Principal Analyst

RR0O705



( O N TelecomView
N’

priformsa i eon, opNRAOE, Erdl YRS

Network Strategies for TelcoTV Services

Networking Strategies
for TelcoTV Services

Author: Bob Larribeau Principal Analyst

Published by TelecomView
+44 162 683 4224
+1 415 241 9920
www.telecomview.info

iInfo@telecomview.info

RR0O705

Entire contents © 2007 TelecomView. All rights reserved. Reproduction of this publication in any form
without prior written permission is forbidden. The information contained herein has been obtained from
sources believed to be reliable. TelecomView disclaims all warranties as to the accuracy, completeness
or adequacy of such information. TelecomView shall have no liability for errors, omissions or
inadequacies in the information contained herein or for interpretations thereof. The reader assumes sole
responsibility for the selection of these materials to achieve its intended results. The opinions expressed
herein are subject to change without notice.

© TelecomView 2007, All Rights Reserved RR0705 Page 2


http://www.telecomview.info/
mailto:info@telecomview.info

priformsa i eon, opNRAOE, Erdl YRS

O N TelecomView
N’

Network Strategies for TelcoTV Services

Table of Contents

| EXECULIVE SUMMAIY.c..cuiiiiireneenineceeteresseaeeaeeseesessestssessessesessesstsstssessesssssssssstssessessesesnsststssessesssssssssnsssssessesssacsnes 7
1.1 Network Requirements............cocveveereneereeereeercnsescssesennes 7
1.2 Layer 3 IP Networking and TelcoTV......vnncnencnecnecnreenene 9
1.3 Layer 2 Ethernet NetWOrkKing ........cccrererercunencnencenencunenessenesseessesessesesseessencssens 9
1.4 Basics of Optical NetWOrking........cc.cocuecureneurencuneneineneineneiseeesesiseesseessesasesesense 10
1.5 TelcoTV Network Traffic .....cocveveecrencncrnernensenecenee I
1.6 Traffic Management on @ TeICOTY NEIWOIK ......c.coeuveeeurernerensecieineinesneseeeessessessesseseeessessessessessesees 12
1.7 Layer 2 and Layer 3 TelcoTV Network Strategies .........cccoeveevcereererrererseneereerersessesnesseeesessessessesseeens 13
1.8 Layer | TelcoTV NEetWOrk STrat@Iies ........ccoveururererereremreremreeusesessesessesessesessesessesessesessesessascssesessssecsne 13
1.9 Building a TelcoTV NetWork.......crneeenerenerenenescseenseeseeensene 14
1.10 Evolving to Layer | Optical ArchiteCtUres........ccoocvveeeerieneneireeireereiecnseresseenseessesesseesseessecsssesens 15

2 Requirements for TelcoTV Networks........rrnnincnnencsenceescseeseeeeenes 16
2.1 Proliferation of TelcoTV Services ........coovveveeverreremnensencne 16
22 EvOlULion Of TEICOTV SEIVICES ...cucuumniueurececietreieeeeie et sessessessess e ssessessessess e ssessesessesssssasense 19
23 The Changing Traffic MiX .....c.ccoceeerevemrencmrencrnencrnecnnecrnecrseenseneenens 23
24 Quality and Security in TelcoTV Networks ........ccoccvvcnencnencnencenencenencenene .24

3 Layer 3 Technologies and Strategies ..........cccceevvererercnercrercmnencnnee 26
3.1 BasSicS Of [P INEEWOIKING.....c.vcerecerecrnecenicenecrstcaseceseeeseesseaeastaeestaeastaeeseasestassstasassasssasessseacssencsssacssencens 26
32 SOttt ettt et R ettt s 31
3.3 JUNIPEE INEEWOIKS ...ttt eesses s sses s sessess e st s sttt st st asesssssssesssseanen 35

4 Layer 2 Technologies and Strategies .........c..coeeveeveereererremrenneneenenne 38
4.1 Basics of Ethernet Networking..........ccceeceevcrercnencunencunencunencnne 38
42 ACALEI-LUCENT ... bbb bbb 4|
43 ECT TelOCOM ettt sse et as s sas st s sas s sss s asssssassanes 46
44 NOKia SIEMENS INEEWOIKS ..uerereieicrercneiicetenentaesceeasesseseseaseseaessessessessessssessesstssessens sessessesssssease 48
45 NOTEEI ...t eseseeaenaes .52

5 Layer | Technologies and Strategies..........coooeerveveevcrrerrerncneeences 54
5.1 Basics of OPtical NEWOIKING.......ccceeurercurererierierieiensieseecssesessesesseessesessesessesessesessssesesescssecssenesne 54
52 CUENA s s SRR bbb 57
53 INEE INSIGNE. ettt s e bbbt sttt et s st st ase et ssasesens 61
54 SUN MICTOSYSTEIMS ....evriuceeuceiueeieesteesteeseases st ssee sttt ae st sttt ase et s et sstassseae st s stneseen stacsncn 63

6 NEWOIKING STrAtEGIES .....cuceriueereeerecireeirest ettt ettt s st ss et b bbbt s bbbt s st stassstassntas 70
6.1 TelcoTV Network Traffic ......ccverereeeneencenerrerneeeeeenne 70
6.2 Quality Requirements for TelcoTV ......crnreneencenerneneneeeenne 71
6.3 Traffic Management for Multicast TraffiC......ccc.ococeeerncnencnencrccre e eeseseesens 72
6.4 Video On Demand Network Strategies.........cccoeecrevcrencurencurcncune. w73
6.5 Layer 3 TelcoTV NEtWOrk STrateies ........cccoeeurerereeeremrineurescusesessesessesessesessesessesessesessesessesesssscssssecsns 75
6.6 Layer 2 TelcoTV NEtWOrk STrat@Iies ........ccoeerurerererireusireurescuseseusesessesesstsessesessesessssessssessasessssessssssen 76
6.7 Layer | TelcoTV NEtWOrk STrat@ies ........ccoeerurerererireusireusescusiseusesessesesstsessesessesessssessssessasessssessssscnn 77
6.8 Evolution to Layer | Optical NEtWOIKS ........coererevciceneeneineeeeicesernessesseeesessessessesseseesessessessessessasense 78

7 BUIldING @ TEICOTV NEEWOIK ..ottt esessessessessessesessesssssessesseasessessssesesscssssensessensssesens 80
7.1 Classifying TelcoTV Networks ..........ccvverevcenencerencercncenene 8l
7.2 Building a Broadcast TelCOTV NEtWOIK......c.cc v cnicnienicenicinecenecesecssesessesesseesseesseesseesseescnns 83
7.3 Building a Low Penetration TelcoTV On Demand Network.........c..cccvcrenenencunencenencenencenencesenenen. 83
7.4 Building a High Penetration TelcoTV On Demand Network ...........ccorvrencnencnencnencnsencnsenennene 84

© TelecomView 2007, All Rights Reserved

RR0O705

Page 3



/ N TelecomView
H O'pi" rif o taon, opimios, gl yees

7.5 Supporting NPVR Services

Network Strategies for TelcoTV Services

............................................................ 85

7.6 Supporting Advanced AdVErtiSiNg SEIVICES ........ccvrercrercnencenecrnecrnecrseessecssecsseesseesseaessenessenescsnen 86
8  Appendix I: Companies in this Report.........ccccccnuueene. 87
9 APPENAIX 1 GIOSSANY ...ttt sttt s sttt sttt ..88

© TelecomView 2007, All Rights Reserved RR0705 Page 4



priformsa i eon, opNRAOE, Erdl YRS

( O N TelecomView
N’

Network Strategies for TelcoTV Services

Table of Figures

Figure |-1:
Figure 2-1:
Figure 2-2:
Figure 3-1:
Figure 3-2:
Figure 3-3:
Figure 4-1:
Figure 4-2:
Figure 4-3:
Figure 4-4:
Figure 4-5:
Figure 4-6:
Figure 4-7:
Figure 4-8:
Figure 5-1:
Figure 5-2:
Figure 5-3:
Figure 5-4:
Figure 5-5:
Figure 5-6:
Figure 5-7:
Figure 5-8:
Figure 5-9:
Figure 6-1:
Figure 6-2:
Figure 6-3:

VideO Traffic LOAMING ......ccuveueueniueceeeneenenniisenceceseaesnessessesessessessessessessesessessssess sesssessssessssssnessessensssesaes I
Global TelcoTV Subscriber FOrecast ... ssssessessessenss 17
Percent of Unicast for TelcoTV......nnnce 23
Layer 3: IP TelcoTV NEetWOrk......c.ccvveereveereneeneneireeireeiseeineeeseneenenee 27
Cisco's TelcoTV Network Architecture..........c.oceeeeeneencencenennee 33
Juniper's TelcoTV Network Architecture..........ccoeeeeveerererensennen. 35
Layer 2: Ethernet TelCOTV NEIWOIK ......cccveuiurereneercenerrenseseeeetseesessesseseeessessessessessssessessssessescsssens 39
Alcatel-Lucent's TPSDA AFChItECTUIE.......c.cueuueueueeeireerreireereseessessesesseessessessessssssessessessessessssssessesseses 42
TPSDA Per Subscriber & Per Service QoS 44
Operation of TPSDA Network .........cccoeeerevcnercunencnnee 45
ECP's MPLS over SDH Architecture for TelcoTV...... 47
Nokia Siemens TelcoTV Network Strategy .......c.c.cccecreveerereerenseseseseseseseseanes 49
Nokia Siemens RACS Architecture....... .50
Nortel's PBT Based NetWork Archit@CtUre ..........oereneeeeeeireeneeeeneesnesseesesseessessessesssessessessessesaes 52
Layer I: Optical TelCOTV NEIWOIK......cocurucureeerecrneenreenriennecsneensecaseesneesseesseessesessesescssescsseacsseaces 55
Ciena's TEICOTV AICRItECTUIE .......cuuruiecieereeeneiieriserseiaess st ssess s s s sasesas sasesasessssssssessscsas 58
Hierarchical Metro Optical NetWOIK ...ttt sessecsseaesseaees 59
Impact of Packet LoSS......ccoeuverenenenereneneneeeceecnneenne ...60
Net Insight ArchiteCture ........ccooeveveneneeneneeneneeneeresereeenenee 62
Components of the Sun Streaming System.......coeeeeeevcereencmreeenenne 63
Software Architecture of the Sun Streaming SYStem ... reeeeevcencererneneserseneenersessesseseeesessenens 64
Sun Streaming System Reference Implementation............cccrevcecvcenencinencencnceneceneeeseeeseneesenencenens 66
Sun Streaming System Network Architecture..........cc....... 68
Video Traffic LOAAING ....ccuvueeueecericiniecenicirictnictnictrtceseceseesseessee st sesesseaesstaessesesessesessanessencssensssensssenss 70
MUItICASt OPEIratioN.......ccccueucuricerecereciriceseeesteesee st eseaeeseaeesesetsessaeasesesstseasens .73
Video Traffic Loading with Distributed Video On Demand System........ccccecoeveveureveerencerencenencenenee 74

© TelecomView 2007, All Rights Reserved RR0705 Page 5



i oIl | o |'|I"J"?||"' @ERalyEls

( O“ TelecomView
N’

Network Strategies for TelcoTV Services

Table of Tables

Table 2-1: Top Ten TelcoTV Providers..

Table 3-1: Companies Offering Layer 3 Approaches...........ccocrevcnencenencmnencunescnsesessesenns
Table 4-1: Companies Offering Layer 2 Approaches...........cccoeecrevcurencurencmnencmnescmsesessesennes

Table 5-1: Companies Offering Layer | Approaches.........ccocovvcrevcnencnencnencerencunencnnen.
Table 6-1: Network Traffic Quality Requirements........ccccocoeuvcvencnencnnee

Table 7-1: TelcoTV Network Strategies

Table 8-1: Companies Consulted for this Report.....................

.. 18

26
38
54
71

....81

87

© TelecomView 2007, All Rights Reserved

RR0O705

Page 6



P~ :
QO ecemview

Network Strategies for TelcoTV Services

8 Appendix I: Companies in this Report

The following companies were consulted or profiled for this report.

Table 8-1: Companies Consulted for this Report

Company Description Layer 1 Layer 2 Layer 3
Systems Systems Systems
Alcatel-Lucent Telecom systems company Yes Yes No
Ciena Optical systems company Yes No No
Cisco IP networking company Yes Yes Yes
ECI Telecom Telecom systems company Yes Yes No
Juniper Networks IP routing company No No Yes
Net Insight Optical systems company Yes No No
Nokia Siemens Networks Telecom systems company Yes Yes No
Nortel Telecom systems company Yes Yes No
Sun Microsystems Computer systems company Yes No No
Source: TelecomView 2007
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9 Appendix ll: Glossary

The following terms and organizations have been referred to in the text.

Acronym Definition

AAA Authentication, Authorization and Accounting
ABC American Broadcasting Company

API Application Program Interface

ARPU Average Revenue per User (Usually monthly)
ATCA Advanced Telecom Computing Architecture
ATIS Alliance for Telecommunications Industry Solutions
ATV Asia Television Limited

Billion 1,000,000,000 ( 1,000 Million)

BRAS Broadband Remote Access Server

BT British Telecom

CAPEX Capital Expenditure

CNBC Consumer News and Business Channel

CNN Cable News Network

CNO Cable Network Operator (See also MSO)

CPE Customer Premise Equipment

CPGA Cost per gross add

CSCF Call Session Control Function

DS3 NA transmission standard for wideband communications
DSL Digital Subscriber Line

EBU European Broadcasting Union

ESPN Entertainment and Sports Programming Network
ETSI European Telecommunications Standards Institute
EU European Union

FA Football Association

FCC Federal Communications Commission

FNO Fixed Network Operator

GHz Giga Hertz

HBO Home Box Office

HD High Definition

Hz Hertz

IDP Intrusion Detection and Protection

IETF Internet Engineering Task Force

IMS IP Multimedia Subsystem

INO Integrated Network Operator

IP Internet Protocol

IPv6 IP version 6

IP/MPLS IP/ Multi Protocol Label Switching

IPDC Internet Protocol Data Casting

IPTV Internet Protocol TeleVision
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Acronym Definition

ISP Internet Service Provider

ITN Independent Television News

ITU International Telecommunications Union
kbps Kilo bits per second

KDDI Japanese Mobile Operator

kHz Kilo Hertz

km Kilometer

kw Kilowatt

L2CP Layer 2 Control Protocol

LG Lucky Goldstar

LLU Local Loop Unbundling

MAC Media Access Control

Mbps Mega bits per second

MHz Mega Hertz

Million 1,000,000

MPEG Moving Picture Experts Group

MPLS MultiProtocol Label Switching

MSNBC Microsoft NBC network

MSO Multimedia Services Operator (See also CNO)
MTV Music Television

NGN Next Generation Networks

NPV Net Present Value

NPVR Network Personal Video Recorder

NRA National Regulatory Authority

NTT Nippon Telegraph and Telephone Corporation
OPEX Operating Expenditure

OSA Open System Architecture

OSS/BSS Operational Support System/Billing Support System
PATS Publicly Available Telephone Service
PBX Private Branch Exchange

PCCW Pacific Century CyberWorks Limited
PDA Personal Digital Assistant

PRD Product Requirements Definition

PSTN Public Switched Telephone Network
PTT See PoC

PVR Personal Video Recorder

QoE Quality of Experience

QoS Quality of Service

QVGA Quarter Video Graphics Array

RAI Radiotelevisione lItaliani

RTE Radio Telefis Eireann

SCCAN Seamless Converged Communication Across Networks
SDH Synchronous Digital Hierarchy

SHE Super HeadEnd

SIP Session Initiation Protocol

SK Telecom Korean mobile operator
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Acronym Definition

SMS Short Message Service
SONET Synchronous Optical NETworking
SS7 Signaling System 7

TE Traffic Engineering

TIM Telecom ltalia Mobile

TISPAN See ETSI

TV Television

UK United Kingdom

us United States

VCR Video Cassette Recorder
VHO Video Hub Office

VLAN Virtual Local Area Network
VoD Video on Demand

VolP Voice over Internet Protocol
VPLS Virtual Private LAN System
VPN Virtual Private Network

VSO Video Serving Office

WACC Weighted Average Cost of Capital
WAN Wide Area Network

ZDF Zweites Deutsches Fernsehen
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