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Global Broadband Subscribers Exceed 444m

Broadband Top 10
'Country 200802 200901 200902 |Gmwth |Grc:wth
Total Total Total in Duartertver 12
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US is 15" in Broadband Penetration Among OECD Countries

A

OECD Broadband statistics [oecd.orgsstifict/broadband]
1d. OECD Broadband subscribers per 100 inhabitants, by technology, December 2008
Rank DSL Total subscribers
1 Denmark 22.6 9.9 3.6 1.1 37.2 2021 404
2
3
[ ] 1] [ ] [ ] ’
s Nearly one in five broadband connections in the US don’t
5 Ici . . ’ . e, ®
. qualify as broadband according to the FCC’s current definition.
7
. o Source: SpeedMatters.org
9 L -
10 Canada 13.0 15.6 0.0 0.4 29.0 9577 648
11 United Kingdom 22.4 6.1 0.0 0.1 28.5 17 275 660
12 Belgium 16.4 11.4 0.0 0.3 28.1 2962 450
13 France 26.6 1.4 0.1 0.0 28.0 17 725 000
14—.&&%:. 25.4 1.9 0.0 0.0 27.4 22532 000
" 15 United States 10.3 13.7 1.0 0.9 25.8 77 437 868
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Between 2007 and 2009, the average download speed in the
United States has increased by only 1.6 megabits per second
(mbps), from 3.5 mbps in 2007 to 5.1 mbps in 2009. At this
rate, it will take the United States 15 years to catch up

with current Internet speeds in South Korea.

Source: SpeedMatters.org
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Average Advertised Download Speed
Rank Country Speed (mbps)
1 Japan 93.7
2 France 44.2
3 Korea 43.3
19 United States 8.9

Japan
United States

Median Download speed:

63.0 mbps
2.3 mbps

Source: OECD; SpeedMatters.org
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The New Aloha Snail Mail

Hawaii Quick Stats
Median Download Speeds [megabits per second|

HAWAN .

United States

Connda
France

Finland

South Korea

Jagan

The median upload speed in Hawaii is 424 kbps.

Source: Hawaii Broadband Task Force Report 2008; OECD statistics ; SpeedMatters.org
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Demand for Broadband: Try squeezing that down a phone line...

Ultra HD / Super Hi-Vision
240,000 Mbps

High Quality Video Conference
100 Mbps
HDTYV Videa Clio
15 Mbps

MPEG2 Video Clip

Streaming Video Clip i

0.4 Mbps
Streaming Audio Clip
Voice Call 0.128 Mbps
0.064 Mbps

Try beating this offer:
HKBN (City Telecom, Hong Kong)

provides100mbps to the home for
US$13/month.

burtesy of Pacnet, Hong Kong Bandwidth
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Internet Traffic Growth Not Slowed by Recession

Global Peak Utllizatlon Rates by Route, 2005-2008
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Source: Telegeography Research, Inc.
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As bandwidth increases, the range and versatility
of applications is significantly enhanced.

Band- 1
width

Nideoconference |
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Graphic courtesy of Telekom Malaysia
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Promises, promises: What’s really different today?
The value of broadband is in its use.

Enriched shopping experience and
commerce opportunity

* Virtual shops online enabled by real
time video and chat

* Get real time tips from merchants
and experts (i.e., cosmetics)
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Commerce

Interact with anyone in a virtual
community

* Talk to family on video, asifin a
same room

* Gossip and share picture/videos
with the friends

* Reach out to an interest group
in the virtual community

* Participate in a class discussion
with other schools

Graphic courtesy of Telekom Malaysia
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Enjoy high quality entertainment

anytime at any format

» Watch video-on-demand with high
resolution at any time

* Participate in live show in real time
from home

* Play virtual reality game with
anyone in the world in real time

* Download music and any content
instantly

Collaborate

Work with anyone in anywhere
at anytime

* Work from home when you want
to, and talk by video with your
colleagues at home or at office

* Collaborate with your colleagues
overseas on a complex task
while at remote hotel

* Attend school through virtual
classroom when sick

www.ptc.org



Broadband Scheme in Singapore

Retail Services
Providers (RSPs)
Purchase bandwidth
connectivity from OpCols)
and compete with each other
In providing competitive and
mnovative senvices 1o End-Users
“Operational Separation

EE’ E‘E’ B Active infrastructure Company (OpCo)

Wholesale Bandwidth Services - ; e, « Responsibie for the design. build and
{Layer 2 & Layer 3 Open Access) : " fouton © operation of the Network’s active infrastructure
Structural Separation

Retail Services

Passive infrastructure P\
(including wirelines & ducts) Passive Infrastructure Company (NetCo)
Wholesale Wirelines Responsible for the design, build and operation of the
(Layer 1 Open Access) Network's passive infrastructure

Graphic courtesy of iDA, Singapore
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Examples of Government Participation
in Broadband Development

penetration

Country Rollout Funding
Japan 95% (target), with penetration at 8.5m Early tax breaks and national policy objectives
subscribers with NTT taking lead
Korea >90% (target), with 45% current Low interest rate loans, combined with

Broadband convergence Network (BeN) policy

Netherlands

Almost ubiquitous FTTH coverage, with
2.4% penetration at end 2008

Private investment

New Zealand

75% population (target)

Government funding of NZ$1.5 billion through
Crown Fibre Investment Co.

Singapore 95% to all residential and non- Government grant of up to S$1 billion
residential buildings (target)
Malaysia 50% household population through mix | Private-public partnership with total
of FTTH and FTTP (target) investment of RM11.3bn, with co-Government
investment of RM2.4bn
Australia FTTP to 90% of population Government 51% owned network. $43bn in

total cost with $4.7bn Government equity
contribution and balance in Government
bonds

Source: Gilbert + Tobin, LLP, IDATE and Pipe Networks/Pipe International
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Models for Next Generation(Broadband) Networks

USA:
Industry ‘layers’ Stimulus $
imnan NGN waorld .
4 Singapore: (Broadband
Equity Stake; Initiatives
Direct Grant Program)
N o N Application Application Application Application
Applications providers Providers Providers Providers
(Google eic) (Google etc) (Google etc) (Google etc)
Fetail
communicati
on services
Wholesale OpCo Carriers
access (national or
services regional)
Active
-- -- - QoS Access Co
PaSSi'H'E E'itﬂl'l‘.'ﬂ'll 'I'.:ﬂ
Metwork Raw Ethernet
- - -4 - Netco
Ducts (&sub- Dark Fibre Co
ducts) and L. .
facilities Tendency for Government Participation
access)
| U | | | S
Base graphic courtesy of Gilbert + Tobin, LLP Potential NGN “models”
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Unbundling the Network

Does it increase, decrease or have no effect on broadband consumption?

Is the Berkman Center 0* : Should public policy be
study in error? - @ based on this?
Applications
Voice as an
Application? | | a Service Provider's Value Added Services

Cloud
Computing

\ | ACCESS | @ CORE | @ INTERNATIOMAL
S -

= Pacific
Telecommunications
=4 Council WWW. ptC 0rg




Development of a US National Broadband Plan

29 Sept FCC Report

Plan due early February 2010.

Balancing Private & Public Interests and Partnerships
Focusing Federal Resources Effectively

Access & Adoption

Reforming USF

Need for More Spectrum for Mobile Broadband

Related but separate proceeding:
Preserving a Free and Open Internet

FCC rule-making notice seeking to codify 6 principles
including a nondiscriminatory principle (net neutrality).
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FCC bband report 29 Sept DOC-293742A1.pdf
Open Internet rulemaking notice FCC-09-93A1.pdf
Open Internet rulemaking notice FCC-09-93A1.pdf
Open Internet rulemaking notice FCC-09-93A1.pdf

Share of Wirelezz Subzcriber Growith 1 1Q 2009

Rest of A=ia China
209% 19%:

China - 2Q 2009
8.25m new mobile subscribers
(Total =670m)

W. Europe
2%

U.5. & Canada
2% T

Middle Ea stj
oo

Latin America

India
6%
30%
E. Europe
3%
Africa
130, Sonmrce: Tele Ceograpler's Global Comme e ighd

153 million Net Hew Subscribers

Source: Telegeography Research, Inc.
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Wireless Broadband Development
Roadmap to

Can you say
spectrum?

Whither W

coma | coma CDMA2000 EV-DO rev0 rUUTEVE
1X dn: 400-700 kbps | dn: 600-1000 kbps
Path IS9%A  TT4060kbps [ "up:60-B0kbps | up:400-600 kbps
SEOPS 1 RTT: ~200 ms RTT: 135 ms RTT: 70ms
HSPA+ LTE
LTE dn: 26— 4.8 Mkps Peak dn: 100 Mbps*
e up: 700 k— 1.4 \\ibps ¥ Peak up: 50 Mbps*
RTT: 50 ms RTT: ~10 ms
Typical GPRS EDGE HSDPA
GSM GsSM dn: 30-50 kbps | _ dn: 80-120 kbps dn: 1000-1200 kbps

up: 350-450 kbps

~10Kbps | up: 10-25 kpbs | up:40-80 kbps
RTT: 70 ms

RTT-600ms Q8 RTT->200 ms_

Path

1995 2001 2005 2007 2010 2013

Graphic courtesy of the ExecutiveCrashCourse, Center for Telecoms Management, Marshall School of Business, USC
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Government Stimulus Projects Aimed at Wireless Broadband

Australia

New Zeal

Malaysia

United St
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10% of nopulation to be served using wireless broadband

In the US, spectrum allocation for broadband mobile will be
one of the biggest issues facing the FCC over the next 2 years.

FCC Notice

Who will give up their current allocation to make room?
Broadcasters? Satellite Operators?

US may have a strong lead for now in the initial deployment of 4G/LTE,

but, Asia will quickly outstrip the US in network scale.

gies.
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FCC Notice for mobile bband spectrum DA-09-2100A1.doc

Embracing the Cloud: Enabling Connectivity and Innovation

17-20 January 2010

Honolulu, Hawaii
www.ptc.org

-


http://www.ptc.org/ptc

