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Broadband market today ...

10.0Oktober 2005

Bern (AWP/sda) - Liberty Global, die neuen Besitzerin des Schweizer
Kabelnetzbetreibers Cablecom Holdings AG, hat grosse Plane: "Wir machen die
Schweiz schneller", sagte der Liberty-Topmanager Gene Musselman in einem
Interview mit der "SonntagsZeitung".

"Internet ist in der Schweiz langsam. Das werden wir &ndern”, kiindigte Musselman
an. Er schliesst nicht aus, dass mittelfristig mit einem Tempo von 100 Megabits
pro Sekunde gesurft werden kdnne. Derzeit gingen die meisten Cablecom-Kunden
noch mit einem Tempo von 600 Kilobits bis 1 Megabit online.

Grosse Plane hegt Musselmann auch fur das digitale Fernsehen, das Cablecom 1999
lanciert hatte. Der Marktanteil sei "noch nicht signifikant". Liberty wolle nun
investieren, um das Netz weiter auszubauen und neue Services in die Schweiz zu
bringen. Dieser Tage fanden die Budget-Verhandlungen mit der Cablecom statt.

Mit diesen Ankiindigungen reagierte Musselman auf Kritik, dass Liberty
Unternehmen kaufe, um sie so rasch als moglich wieder abzustossen: "Wir kaufen
nicht, um ein Unternehmen zu melken und nach einigen Jahren wieder abzustossen.
Wir kaufen, um langfristig zu investieren, neue Dienstleistungen einzufiihren und

zu wachsen."

"Wir wollen auch in der Schweiz ein verantwortungsbewusster, verlasslicher
Anbieter sein", sagte Musselman. Nicht zuletzt mit tiefen Preisen wolle er die
Konkurrentin Swisscom "kunftig viel stérker herausfordern".

Musselman ist seit 2003 Prasident und operativer Chef (COO) von UPC Broadband,
der grossten Division von Liberty Global. Er beaufsichtigt die europaischen
Kabelnetztdchter. Liberty hatte die Cablecom fiir 2,8 Mrd CHF gekauft. Der
geplante Borsengang wurde in letzter Minute abgesagt.

Introduction
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Broadband market today ...

But how would we transport the 100 MBit/s to the customer?

Introduction
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DOCSIS - Overview

Cable fundamentals
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Cable fundamentals

DOCSIS - RF spectrum
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Cable fundamentals

DOCSIS — CMTS to fibre node

connectivity
Downstream Laser &
CMTS Upstream Receiver Fiber Nodes CMs

DownstreamO I>_ foo 2 @ @>_‘ |

UpstreamO < fuo @ @QJ |
el

Upstream1 <]_ fur Q @QJ |
Crg

Upstream?2 <l_ fue Q @<]J |
@]

Upstream3 < fus @ @qj |

Coax Fiber Coax

* Example based on one-to-one connectivity between nodes and cmts ports

» Key parameters: households per node / nodes per upstream / number of downstreams
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Cable fundamentals

DOCSIS — Modulation modes

Downstream e e ., CHE 106 M MHz
. 4 & wwls ~a s [MER: 27.8 dB
64 QAM, 256 QAM SR ase s

i# ¥ +les s 4 |Post:1.3E-6
I N g3t
¥ % » #|w + 4 j | Elarsedio0ige:sl
Upstream s~ s nls s 7 [ LOCKED
* QPSK, 8 QAM*, 16 QAM, 32 QAM*, 64 QAM* L e R

*BER

Bit Error Rate

*) only DOCSIS 2.0 upstream channels
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Modulation modes vs bitrates

Downstream

Modulation mode

64 QAM
256 QAM

Upstream

Modulation mode

QPSK
8 QAM *)
16 QAM
32 QAM %)
64 QAM *)

Raw bitrate
30 Mbit/s
43 Mbit/s

Raw bitrate 3.2 MHz

5.12 Mbit/s
7.68 Mbit/s
10.30 Mbit/s
12.90 Mbit/s
15.48 Mbit/s

*) only DOCSIS 2.0 upstream channels

Cable fundamentals

Raw bitrate 6.4 MHz

10.30 Mbit/s
15.45 Mbit/s
20.64 Mbit/s
25.80 Mbit/s
30.96 Mbit/s
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Changes between 2001 and today

The toys for the children became larger...

:-P

Cable fundamentals
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Cable fundamentals

Changes between 2001 and today

» Most network increased their number of fibre nodes
» Most network decreased their number of households per fibre node

* New linecards have nice features to actively improve the transmission quality

* New linecards allows us to replace QPSK with 16 QAM without modifications
* Traffic volume are significantly higher than 2001

* New services demand for high capacity (VoD) and stability (VoC)

—— D r—l—l_l—\
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Example: Cisco MC28U Broadband Processing Engine

Example: Ingress noise cancellation feature
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Bandwidth calculations

A real world example

Cable fundamentals

Service Channels Digital bandwidth* | Capacity

TV (analog) 53 x 3.75 Mbit/s 198.75 Mbit/s
TV (digital) 2 x 38 Mbit/s 76 Mbit/s
DOCSIS 1 X 38 Mbit/s 38 Mbit/s
Used today 56 312.75 Mbit/s
Potential **) 98 x 38 Mbit/s 3724 Mbit/s

*) Payload rate

**) 860 MHz network with 98x 8 MHz DS channels
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Cable fundamentals
DOCSIS Specification history

DOCSIS 1.0

The original specification was released Dec 1997.
The Cisco uBR7200 shipped 9 months later in Sept 1998.
1.0 is considered a best effort data service. The majority of the installations are
still 1.0
DOCSIS 1.1
Released March 1999

Introduced QOS. Intended for VolP and tiered data services
DOCSIS 2.0

Introduced Dec 2001

Introduced ATDMA and SCDMA Advanced PHY's for the upstream
DOCSIS 3.0 / Wideband
Finalized mid 2006

Will bring significantly more Downstream Bandwidth at lower costs
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Wideband DOCSIS
Wideband DOCSIS

WIDEBAND

DOCSIS 3.0 -

Dala-rvae-Cable Stevice Intitace Specieabions T
pecsis oocss
adh Frequency Intertace Sprofcation
mmmmmm 3408080408 Dals-rvae-Cable Service ntirtace sp::cgglx;em
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Wideband DOCSIS
Wideband DOCSIS

Expand the cable spectrum bandwidth

Reorganize the bits into more efficient bundles

Create a much bigger, fatter pipe
Reuse existing network elements

Leverage the Cable IP network infrastructure
Share the DOCSIS provisioning & control plane

Piggyback on existing VOD edge QAM technology
Achieve the lowest cost per bit

Take advantage of Ethernet cost curves

Use existing silicon & product architectures

Basic Concept of Wideband
“10x the bandwidth at 1/10 the cost



Wideband DOCSIS

The wideband protocol does just that ...

Traditional DOCSIS Downstream Channel

|

Single QAM

Wideband Downstream Channel

>N Multiple QAMs

AR

NN
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Wideband DOCSIS

Wideband architecture on existing deployments

Video
Edge QAM
Wideband |
MAC
Traditional \ | [
DOCSIS
. CM cM o +




Wideband DOCSIS

CableLab‘s M-CMTS reference architecture

Timing Signal
Generator

DOCSIS Timing
Interface (DTI)

Downstream

 / External-Phy Nler1vtve|r3f§c|:F
NSI Interface
Cable Modem (DEPI)
: Termination i
Wide Area 1
Network $ System @ i Edge QAM oo Xo Xo)
("CMTS") ' Cable Modem
HFC Cable ("C™M") Customer
Network Premises
Integrated Equipment
Upstream 1 ("CPE")
Receivers

DOCSIS Operation
Support Systems

Edge Resource

Manager RF Switching Control
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Wideband DOCSIS
Cablelab‘s specification timeline

Interops
First 3.0 ATP Draft to
vendors for review

First 3.0 SPEC Draft
to vendors for review
Focus Team
Kick Off
2004 2005 2006
Dec 04 Jan 05 Feb 05 Apr05 3rdMay 05

24"Feb06 TBD TBD TBD

* First selected field trials of Wideband in Q4 2005
* Wideband CMs with 3.0-ready hardware available in Q1/2 2006

» Wideband available on the complete cisco uBR platform in Q3/4 2006
* Full M-CMTS architecture expected for 2007
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¢ http://www.lan.ch
* http://www.quickline.com
* http://www.cisco.com/qo/cable

* http://www.cablelabs.com




