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Competitive Landscape

Changing Competitive Landscape In Korea

Broadcast Telecoms
e, kit
Satellite/ Y % ©LGTelebon ]
Wireless TV KTF
| Google ~ iTunes
,S&jgr.%y & Video
© i mm YaHOO! Alliances
2 PublicIP YoullD «naver
:03 Network .
'f;, KBS @LGuoz @ Lenwz
@ ClosedIP SBS e
zZ SK broadband
Network
Cable MSO

Content Live Time-Shift VoD Internet Internet Voice &
Production  Broadcast Multicast Streaming Downloads Access/Data VOIP

Source: Cisco IBSG



== tH

JH AL &

=1

— o
DA EE) HSD technology trend
7,000
14,474 Total : 15,093
6,000
5 D88 T T 5051
5000 % . e L ¥ 5 5 » s g
4 853 AT e e 4611 | —e—DSL
3,570 165% Y 4016 )
3000 LA
FTTH
2000 415 =
151% ¥y &
1000 {863 R v —
—a—a—1—18
D [ [ I [ [ I [ I I [ [ [
OFFE  O7EE OT9E  OTH0E OPENE (TE12E 0BEE meM2E  mWIE W4 mdsE MEEE 0ETE vearMonth

= HSD Growth (Year over Year) : + 4.3%
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(Pre)IPTV vs Digital CATV Jt2
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Cable’s Bandwidth Potential

Case Study:

* 100K HHP HFC plant with
500 HHP per Fiber Node Analog 79 | 60% | x3.75Mbps | x1SG= | 0.3 Gbps 3%

* Service Group (SG) is the | pigital | 43 | 33% | x38Mbps | x1SG= |1.7Gbps | 15%
# of FN with the same VOD 8 | 6% | x38Mbps | x50SG= | 15 Gbps | 72%
service offering

DOCSIS | 9 | 7% | x38Mbps | x50SG=| 2Gbps | 10%

Bandwidth Used Today Total 131

Total available Bandwidth Capacity 131 x 38Mbps x 200 SG = 1000 Gbps

Service Channels Digital BW # SG Capacity

Efficiency 1.9%

Change the Plant \/ Re-organizing the bits on
Infrastructure the plant

The HFC Plant is migrating from Broadcast (analog and digital TV)
to unicast (DOCSIS, VOD, SDV). Currently it is about 10% unicast.



Cable Landscape
Case Example: HFC Utilization

Return Path (Upstream) Forward Path (Downstream)

Analog TV
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Impulse Digital TV

Noise/
Ingress

Today “'ll
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Telephony
Internet
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Internet
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Future
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DOCSIS3.0

Update




DOCSIS Jl= Hluw

DOCSIS DOCSIS DOCSIS DOCSIS V2.0 > V3.0

V1.0 V1.1 V2.0 V3.0 -




CableLabs DOCSIS 3.0 status

DOCSIS3.0 CW Schedule for CMTS

Full (All Waves) >
Silver (CW56 ~ CW64)

First 3.0 SPEC Draft
to vendors for
review

Partial

Interops Bronze
for USCB (CW56 ~ CW58)
2006 ews| 2008 ewe| 2009
Dec 06 Q4 Q2 Q4 Q1
Cisco status N Feature requirement in 3 CMTS qualification Level
= CMTS Bronze - DS Cannel Bonding, IPv6 for CM
Cisco uBR10OK — Bronze (CW56) _ _ _
= CM Silver - US Channel Bonding, AES, Multicast QoS, IPv6 for CPE
DPC3000 - Full (CW58) Full — All DOCSIS3.0 functionality




CableLabs

Phased DOCSIS3.0 CW

( Bronze, silver, Full 3EH)

2000

2007 2009

. 8XH

WB CMTS / CM 429}
= CMTS WB SIP/SPAFIE
= M-CMTS 28 E-QAM
= WB3IHE CcM (XT] 2ch )

Cisco

Roadmap

9 249 wWCMm
. WCM J|dt voCM

DOCSIS3.0 CM (4ch)

aAl

M-CMTS Full X|¢4

WB 33X CM (3 ch full 24)
D1.0/1.1/2.0 on WB SPA

DTI Interface

DOCSIS QoS on WB SPA

1. S/IW Enhancement
IPv6XI ¥
D3.0 MulticastX| ¥
ISSU

2. New H/W

[ Next phase ]

- MC20x20 3t &

- 3Gx60 FIE
-DOCSIS3.0 GOLD
-USCB in MC520H

. Spumoni SIP /6 WB SPA
. PRE4
. 10GE / 5pt GE FIE




Cisco D3.0 CM Evolution

DPC2505 / EPC2505

DOCSIS
3.0
Qualified

DPC3000 / EPC3000

DPC3010/ EPC3010

= QU DPC2505/EPC2505
- Broadcom's 3381 3-ch/tuner
- Annex A & Annex B X &
- DOCSIS 3.0 compatible
- Production units : Now

= P4 DPC3000/EPC3000
- TI Puma5 3.0 based
- 4-ch US & DS bonding, 60 MHz passband
-Annex A & Annex B X| &
- Production units : Now

» PO DPC3010/ EPC3010
- ~320 Mbps DOCSIS / ~400 Mbps EuroDOCSIS (8)DS X (4)US
- (2) 1 GHz block tuners, 32 MHz capture range each
- Highly reliable hardened design
- Resists damage due to power line surges and lightning
- Production : Soon
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HFC migration




CATV Access Components

(e =
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5-7 per mile

Analog Optics

0 Long Haul (up to Optical Nodes
100km) Q Fiber in/ Coax
a Converts out _ a1l port/home
Electrical to 0 Covert optics to Q2-16 ports/tap
Optical RF _
0 Combines NCast QSendssignals o 1 5jifiers
and BCast CHs to amps 0 Coax in/ Coax
out
Q Increases
. signal Taps and Passives
Global Product Lines strength a Coax in/ Coax out
' 0 Sends signals 0 Conditions signals
To Fit Each Theaters o taps 9 T e

Product Needs

O Sends signals to
TVISTB



-
Node Service Group Reduction

= MSOs are taking steps to reduce the number of
subscribers supported per node group

= 3 Options:

Logical Splits
1:1 Tx/Node Ratio
Add DOCSIS CHS

Increased Txs

Modular Splits
Co-Locate Nodes

. Segment Nodes
Increased Txs/Rxs

. Physical Splits
Drive fiber deeper

Primary
Hub

Add nodes/Upgrade amps
‘11 Increased Txs/Rxs & Nodes
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Node Service Group Reduction Sizing

Logical Node Size Migration

CCAST/COX

TWC/BH

CVvC
CHTR

2000

1500

1000

HP/Node

500




New 1 GHz Nodes

GainMaker and also Gain Maker Reverse GS-7000 4x4 Scalable Node

Scalable Node
*4-6 Ports
«2-3 Ports *4RX, 4TX
*1RX, 2TX *4x Fwd Scalable
«Option for RF backup *4x Rev Scalable
-1310 FP/DFB, 1550 CWDM TX and NEW *Redundant Rx, Tx, P-S

*1310DFB, 1550 CWDM Txs

2:1 BDR «2:1, 4:1 BDR



New GS7000 4x Forward / Return Segmentation

Capability
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.
Multi-wavelength Transmission System

*  Forward transmitters capable of co-propagating multiple
PSS Non Multi-Lambda wavelengths in a single fiber with full RF loading on each
I Multi-Lambda

. Why do it?
. Push to add new and/or expanded customer services
> More VOD, VoIP, increased HSD rates

$/HP

. Node splitting is often THE solution to reduce service
group sizes

. As service groups are reduced, more fiber

1000 yp/Node 64 construction is a costly solution

Prisma Multi-Wave Optics GainMaker Node

Pricess - g
N O T O O O T S T A S )
:':‘:::‘::3:':l:::‘:=":
oo bbb bbb vy iv]

MW DMux

Single fiber
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S-A RF Amplifier:

862-1GHz GainMaker

Reduced
Functionalit Improved

Functionality C "
ompac

Gair]Star

11“’.?-‘-’32?:
4;

*Redesigned 1Ghz RF Platforni
*Technician-Friendly design
*2,3 ports/ Node upgradeable
5 Different amp products for
plant design

*Configured Part Numbers

SA 1Il/ LEINI

ASP

sLegacy Amplifier Products *Small Size *<1% Field Failures
2,3 port products *Indoor or *Competitively Priced
+750MHz Capable Network Power *3-4 week leadtimes
*Available since 1996 *Low Price Point
*Reverse Capable *Cabinet-based
sLess Technician Friendly design
than GM )
«Positioned for lower-price *862MHz RF Platform Over 1.5M Units Sold
markets *Competitive Pricing

*Small size

*2 ports

*2kV Surge Protection
*System Amp and LE

Performance



1 GHz Upgrade

* Network Impact
* <= 750 MHz of BW may not be enough

* Node splitting & SDV alone do not solve
HFC BW problem

« 1 GHz BW upgrade required

« 1GHz Network Benefits

. Low-Cost Bandwidth Freedom
- Headroom for new service offerings
- Without the capital cost of an “upgrade”
- Ability to migrate to higher reverse split

. Improves Current Offerings
- Provides ample room to serve more
HDTYV,
streaming video, commercial services,
HSD, etc.

1GHz Bandwidth
Enhancement &
Segmentation

il

Where would
you like to
connect?

e ————

ey




-
Bandwidth Optimization

= Switched digital video

—SDV sends programs to subscribers only in areas where
programs are being requested in real-time

—Reclaim some RF bandwidth for repurposing to DOCSIS 3.0

= Analog reclamation

—Example: Ten analog channels > one digital channel, frees up
nine 6 MHz channel slots

—Potential cons: Programmer contracts, franchise agreement,
must-carry, need for digital STBs

= Migrate to all-digital

—Frees up substantial spectrum, but requires digital STBs for
most subscribers



Cable IPTV

Solution




-
Video over DOCSIS 3.0 —truly converged
network

DOCSIS 3.0
* Bonded Channel
 Enhanced Multicast

vvvyv

DOCSIS M-CMTS
» Universal QAM
us * Lower QAM cost

DOCSIS
MAC




Integrated Platform for Cable (IP)TV

4 All Video ) Q

Services -.:

* Broadcast TV

* VoD

» Switched Video
* Network PVR
 Streaming TV

* File Download
* Video Chat

* Online Gaming )
- /

Unified
Session/Application
Management

Video over DVB-C

Video over DOCSIS



Switching in IPTV over DOCSIS

Static Multicast

Nfde

- -
CMTS

~ Sourc

Dynamic Multicast

Service
Group

Service
Group

Limited number
of channels,
especially for
4x4 CM

RF spanning
may provide
some cost
benefits

Bandwidth
efficient

Need smaller
service group to
really benefit

Caveat: uBR10k supports dynamic

multicast with Amazon release




Cisco Cable IPTV Solution

= VDOC (Video over DOCSIS),

—Cisco DOCSIS 3.0 DBC (Dynamic Bonding Change) based IPTV
video solutions for HFC

—Enable efficient and cost-effective delivery of cable TV
programming to PCs and other IP-enabled devices.

—Provide flexibility and control needed to deliver IP video services
with the quality of experience subscribers expect

Without VDOC _ VDOC




Cable IPTV Solution — Option 1

IPTV _
Bonding
w/ 4ch
\L HSD only

subscriber

Downstream XXX xxx
Channels eecefopocccs

Upstream
Channels <

HSD + IPTV
| subscriber

—=

«+s+p DOCSIS Downstream
DOCSIS Upstream



Cable IPTV Solution ( Option 2)
- DBC Based VDOC

Long tail
content, VOD
IPTV Bonding Bonding (Dynamic)
System Group Group
w/3ch  w/4ch

HSD only

o subscriber

f2
f3

Downstream EQAM o

Channels

f(iptv-1)
f(iptv-n) S
Upstream
Channels <
R  HSD + IPTV
') N " subscriber
VR . P leeeeeeens g oM |
IPTV DS S teeecsccssecces .- )
Channels ccceecccccccccces >
(1_n) Channel change

««sp DOCSIS Downstream
Popular content DOCSIS Upstream

(Static multicast) .«..p IPTV DS Channel



Benefits of Cisco Cable IPTV

= Enables video services to multiple devices
—STB, PC, mobile device

= Single transport — multiple services

» Efficient use of DOCSIS network capacity and HFC spectrum

—Deliver bonded high-speed data, VolP, VoD and “long-tail” TV content
on shared bonding group

—Dynamic bandwidth sharing by multiple services maximizes utilization
of CMTS DS capacity and HFC spectrum

= |ndustry-standard, end-to-end IP networking solution

—Fully compatible with DOCSIS 3.0 specifications such as D3.0
multicast and DBC (Dynamic Bonding Change)

—\Works with off-the-shelf cable modem software



Multl Service

over HFC




The Power of the Complete Bundle
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Voice Advantage in Bundled Triple Play Services

Willingness to Switch SPs if Single
Provider Offered “Triple Play”

90%- / \ 82%0
4%
80%1

70%1 /
60%1 3%
50%1
40%:
30%1
20%
10%;

0%-

At Same With $10 With $20 With $25
Price Savings Savings Savings

77% of broadband households interested
in VoIP services would switch to a triple play
service provider for only a $10 Monthly Savings

Source: Parks Associates, “Residential Voice-over-IP:
Analysis & Forecasts”, Jan. 2004

Voice is a Key Triple Play
Component in Reducing Churn

Monthly,
Churn

CATV Only 2.5%
CATV & HSD 2.9%
I

CATV, HSD, & Voice 1.1%

Source: Kagan v




.
Results: Triple-Play Driving Revenue Growth

. $93.39
® Voice Baseline Revenue per
m Data Cable Subscriber / Month
W Other Video

$76.14

B Basic Video ---and $110+ pel’

month for industry
leaders in 2008

3.19
($31.16

[$527.18

$46.59 EZED 524.53

$43.38 501 53

$40.17 $0.94 $19.12
$37.91 $0.49 517.08
$35.04 $0.13 514.96
$33.46 $33.19 . [P
513.87
$30.61 $31.86 $32.35 512 22

$29.16 $11.41

$10.63

Ll [$10.96 510.74 $510.14

511.55 $11.40
534 70 [536.56 #3815 539.63 P41-17
532.89 P54

o6 45 B6527.79 528 92 §$30.34

$522.50 ls01 61 B523.05 524.41

517.61 §°19-21 $520.62

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Source: Kagan Cable Financial Factbook, Kagan Cable Futurecast
Note: Data for 2006 are Kagan projections



Cisco Cable Voice Solution

Cisco

SS7 BTS 10200 Other IP
(MGC) Networks
-
Other Cisco BTS Cisco ScellSSion
10200 (CMS) Border
Controller (SBC)

Cisco

!_uNsts*

Division of Cisco Systems, Inc.

Cisco uBR7246VXR
or Cisco uBR1001

Se TME e
=8 = F—E (comcast
911, Operator Voice —r =
Services Access [« Mail Lawful Mediation co%
Tandem @l Cisco BAC; Intercept Server  Enhanced
OSS and Announcement Services
Provisioning Server Applications &, Kabel Deutschland

(@)
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Static QOSEE Al =2 JIs8t VolP JIY X %=
1. CMTS && ILE J|& (Static, UGS-AD & & Al)

rol

Modulation CH Width Sampling Actual US rate M ILE Y AN =& Itsdt
i) (Kbps) VoIPII Xt == (H)

QPSK 1.6Mhz 20 108.8 13 (local AIE Z It 129)

QPSK 3.2Mhz 20 108.8 33

16QAM 1.6Mhz 20 115.2 34

16QAM 3.2Mhz 20 115.2 72

2. CMTS oteF X E J|&E (Static, CIR & Al)

Modulation CH Width ot LE & AN =8 Jts&t VoIPIIA Xt == (H)
64QAM 6Mhz 269
256QAM 6Mhz 388

3.2

1) ot&f CIR ¥ &&F UGS-AD 2 & Oversubscription2 =t &
2) Modulation & M2 HEZ0 et JHE AF online == Xl et
3) DQoS £= PQoS J|s0| NIAZ K &= SHE HL
Option 1) &J| HLILH0I Al Static QoS & 2& (VoIP JIY X+& S 0]l 8+ Static QoS &H )
Option 2) PCMME 0| & ¢t Dynamic QoS & &
Option 3) &gk =018 = THE UHFE =2 e
Option 4) &80l RTPS QoS & &



We Believe the Bundle will Evolve to a More

Integrated Offerin

Mobile
Phone

La'C
o

Video
Services
Video on demand
DAVAR
Enhanced navigation

Integrated search
across storage media

Control recording on
DVR remotely

Receive video clips
from your DVR

Send photos or video
clips to DVR

Manage content on
DVR

Video to PC

Integrated services
portal

Data / Web-Based
Services

Personalized content
on your TV

Internet video
Music on demand

Control what to get on
cell phone

Personalized content
on your cell phone...
music and photos

Manage service
preferences at home
or at office

g of “Buy More, Get More”

Voice-Based
Services

Caller IDon TV

Unified comms on
your TV

Synchronized with
cell and PC

Unified comms on
your cell phone

Receive voice
messages from DVR

Synchronized with cell
and PC

Unified comms on
your PC

Synchronized with
cell and DVR




MSO strategy — Case example

Offering/ .
Initiative Investment i 2007

’ W
(Data/Voice) [EOEIEY TEloeme DOCSIS 3.0
Turbo HSD Narrowband

Ongoing HSD Tiers
Consumer Voice IMS

Over The Top PCVOD | Download ______________________._ -

Adv Advertising ' Advertising Trial | Advertising Launch
‘ HD VOD | CDS 2.0 (VOD+OTT

Video on Demand
Start Over Look Back Catch Up |
Photo Show o

2008 2009 2010

QuickCIips

Enhanced TV 40 HD Channels 90 HD Channels

DTV Transition

Interactive TV

15 HD Channels

SISIEIRELIEN  Increased IP Transport Upgrades

Networks Network
1 GHz Upgrade

Capacity
SDV (Current) SDV Expansion Combined QAM




Cisco’s Converged Service Delivery Platform

Video Headend
“‘l ------------------------------- ...‘
o CDS Vault/ .
. Asset Acquirer CDSTV =
. \ndeo Streamer
Next Gen STB
\B/ré)adcast MPEG
1deo .
Video
CDSyInternet VDOC
Streamer

Online Video i

.
Q

DOCSIS 3.0

DOCSIS 3.0 WIFI
Cable Modem Device

. Universal EQAM :
% Solution o

= DOCSIS 3.0 Converged Video, Data, Multimedia and Voice delivery to any device
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DOCSIS3.0 Migration

“The Cisco way’




M-CMTS Network Topology
PP
MDT

: I

S4

sonding w EQAM . ¢ °'t=§§§
Port y,

CMTS

£l

S ittt DS 1

Legacy
DS & rth bt S 1
2 [ I ]:‘/'

CM1 CM 2 CM 3 CM4
Legacy CM 3-Ch CM Legacy CM  3-Ch Bonding

Cable STB doing 4/8-Ch Bonding
eMTA 2-Ch Bonding

i




2006 — MC520 Line Card

120%

B Cost per Downstream
«_p Density

100%

= DS : 40

= US: 160

= DOCSIS : 1.x, 2.0

= 4~10M& 8,000~12,0008 =&

7\ 7\ ™ - ~

80%

60%

40%

Cost per Downstream Channel
Density (Mbps per RU)

20%

0%



2007 -2 x D3.0 DS SPA

120%

B Cost per Downstream
«_p Density

100%

= DS : 40—-88

= US: 160

= DOCSIS : 1.x, 2.0, 3.0 BRONZE
= [-CMTS & M-CMTS

80%

60%

= 2|0} BG 2 (6/8/8 25 ) : 24BG
40% NON\/— O . TaTal®z Al A H

Cost per Downstream Channel
Density (Mbps per RU)

20%

0%



2008 — 6 x D3.0 DS SPA
(4XxSPA : PRE2, 6xSPA : PRE4 & 1)

120%

B Cost per Downstream
=_p Density

100%

» DS : 40—88—184 (>4x)
= US: 160
= DOCSIS : 1.x, 2.0, 3.0 BRONZE

80%

60%

= [} BG % ( 6xSPA, PRE4 EZ Al
1) 6/8/8 2E : 72BG
2) 6/8/8/8 2E : 48BG

40%

Density (Mbps per RU)

20%

Cost per Downstream Channel

0%



Cost per Downstream Channel

120%

100%

80%

60%

40%

20%

0%

2009 — MC2020 Line Card

B Cost per Downstream
= _pm Density

Density (Mbps per RU)

D3.0 SPA

v
”

[- -
.'( -

= DS : 40—-88 —184—-304

= US: 160

= DOCSIS: 1.x,2.0,3.0 GOLD
= |-CMTS & M-CMTS

">




Cost per Downstream Channel

100%

80%

60%

40%

20%

0%

B Cost per Downstream
«_p Density

Density (Mbps per RU)

= DS : 40—88 —184—-304-512
= US : 160480

= DOCSIS : 1.x, 2.0, 3.0 GOLD
= M-CMTS




HFC Al/8HSH =14 M|

DS : 100Mbps
« US: 4Mbps

usS

DS : 100Mbps
* US: 30Mbps

y

VVYY

vVyvyy

Pre-D3.0 CM

VVYyyvVY

D3.0 CM

A A AA

1V

DS : 100Mbps

* US: 60Mbps

6MHz x 4CH =

24MHZ

6.4MHz x 4CH =

25.6MHZ
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