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Registration 13:30 ~ 14:00

welcome address | 14:00 ~ 14:10 Chung Doo Un
/National Assemblyman, Republic of Korea
(Sttztd ooz A7AH)

Keynote speech | 14:10~14:20 | ADIE SIHA|CH ‘W=2IA 212 o[ ojo | Chon, Kilnam

(Net Neutrality - Principle) /Honorary professor of KAIST
Speech 1 14:20 ~14:40 | Keeping the Internet Open and Putting Ross LaJeunesse
Users First [Director, Public Policy and Government

Affairs, Google

Speech2 14:40~15:00 | International Best Practice Stephen Collins
[Global Head, Government Relations, Skype

15:00~15:10 |Al

ol

Speech 3 15:10~15:30 | Framing Win-Win outcomes through Kuek Yu-Chuang
Industry Dialogue /Regional Director, Public Policy, Yahoo
Speech 4 15:30~15:50 | SELALUEOM 2 AT M3 Kim, Hee Su /Managing Director, KT
(Net neutrality : An ISP's perspective)

15:50~16:00 SAl(Coffee break)

Senior person : Hong, Sung Gul

/ Kookmin Univ.

Ross LaJeunesse /Google

Stephen Collins /Skype

Discussion 16:00~17:00 Kuek Yu-Chuang / Yahoo

Kim, Hee Su /KT

Hong, Sung Gul /Sogang Univ.
Chun, Eung Hwi

/Green Consumer Network in Korea
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02. Keynote speech

[Net Neutrality - Principle)

Chon, Kilnam
/Honorary professor of KAIST






Net Neutrality(2} = & &) - Principle

2011.9.19.

N2
Chon, Kilnam
KAIST and Keio University

1. Internet Architecture

e Open and neutral architecture

-17-




2. Internet Ecosystem

e Net Neutrality as one of the fundamental concepts
of Internet ecosystem.

e Remark: We need to keep the Internet ecosystem
evolving properly.

3. Who to choose what to access?

e Internet users are to choose what to access.

-18-




4. Innovation

e Open neutral Internet is critical to innovation as
the Internet history shows.

e The innovation is vital to healthy Internet
industry and economy.

5. Multi-Stakeholders

e Internet community with the following stake
holders:

- government
- industry(infrastructure, application)

- users

-19-
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6. Common(s)

e We need to develop good common(s) for the
Internet multi-stakeholders;
- Open Net Neutrality Forum by Government
- Open Network Alliance by industry

e Remark: Good user representation is missing.
May create the third common or expand
the existing forum and/or alliance.

7. Evolution of Net Neutrality

e We need to let Net Neutrality to evolve;
- with long term perspective,
- with global harmonization
- with good consensus development among
multi-stakeholders.

-20-




8. QoS

e How do we handle the traffic segregation such
as QoS(DiffServe,...)?
- When does it violate Net Neutrality?

9. Broadband Service

e Only a few broadband service providers in most

countries in the world.

e How do we keep good healthy competitive
broadband service?

10
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10. Real Name Requirement(&! & Hl)
- Sample Case -
e How to avoid the potential mistake like the real

name requirement without global
harmonization?

11

11. Television

e Does television service restriction violate Net
Neutrality?
-1IPTV
-Smart TV
- Future TV Services

e Remark: How do we handle future television

services with respect to Net Neutrality?
12
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12. Korea

Korea shall have the best broadband capability

in the world.

Korea shall provide the best Internet environment
in the world to all users and application providers.

Korea shall have global leadership on Internet

evolution.
13

13. Internet Governance

e How do we develop the Internet Governance
including Net Neutrality with good global
harmonization?

14
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03, Keeping the Internet Open and
Putting Users First

Ross LaJeunesse
/Director, Public Policy and Government Affairs, Google







S 7| 2A| AnE A Keeping the Internet Open and Putting Users First

. Keeping the Internet open
|
Open Internet Alliance Conference
~ Seoul, Korea
~ Ross LaJeunesse
September 19, 2011

e

What “open” means

-27-
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“The Internet was designed
with no gatekeepers over
new content or services”

- Vint Cerf -
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Web
Companies

A Simplified Version of Billing on Today's Internet

End-users pay last-mile Content providers pay carriers
ISPs for connectivity billions to carry their traffic

- =

o
A1

etworks
(Global)

2
=

End-users
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Separating ends from means

Example: M-Lab

Measurement Lab is an open platform for researchers to deploy
Intemet measurement tools. By enhancing Intemet transparency, we
help sustain a healthy, innovative Intemet. Find out more »

Who We Are
FAQ for Intemet users
@ Test your Internet connection
R Leam about your connection and support broadband research

Data
for researchers

Visualization Get involved
— Use and support the M-Lab platform

@ceTT @sitorent O anmn A Google ) Qaamet

Nnr AMERICA

e, T Cnmasn PLANETLAB

u} O UOVA Othechcom

ENOW WHERE
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Option

Option

Option

Setting basic rules of the road




=S 7 =ZA| Ao A Keeping the Internet Open and Putting Users First
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04. International Best Practice

Stephen Collins
/Global Head, Government Relations, Skype
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Net Neutrality — International Best Practice

Open Internet Alliance Conference
19 Sep 2011, Seoul

Dr. Stephen Collins 2
Global Head, Government & Regulatory Affairs
Skype

'~

Agenda

Recent Trends
International Best Practice
Future Scenarios: Good and Bad

Summary
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Recent Trends

Net Neutrality rules are increasingly being enshrined as ex-ante provisions
legally enforced by national regulatory authorities

Basic user rights to access and use all legal content, services and applications
on the global public Internet are a cornerstone of Net Neutrality rules

“No blocking” (of any legal content, services and applications) and non-
discrimination (of third party content, services and applications) rules are
becoming mainstream in advanced markets
There is scope for managed Internet access services to co-exist and
complement (not substitute) basic user rights to access and use all legal
content, services and applications on the global public Internet

5. There is a trend away from attempting to create artificial two-sided markets

8 201005k

United States

-2005 FCC Net Neutrality Policy Principles entitles consumers access to their choice of
legal content and that consumers should be able to run applications of their choice

-2009: FCC ‘Open Internet’ efforts under Chairman call for “Preserving a Free and Open
Internet: A Platform for Innovation, Opportunity, and Prosperity”, adding transparency and
non-discrimination to the 2005 Policy Principles

-December 2010 Net Neutrality Order, the FCC approved new rules that

Ban mobile network operators from blocking applications that compete with the
mobile operator’s own voice or video telephony services

Ban network operators from charging application providers for direct access to the
network providers’ Internet service customers

Prevent network operators from charging a fee for applications

Endorses end-user control over access to the Internet

Strengthens the non-discrimination rule and clarifies reasonable network
management

a 2010 © Skype
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European Union

European Commission (EC) New Telecom Directives of 2009 ‘Protect net
freedoms and net neutrality’

-Framework principle: « the ability of end-users to access and distribute
information or run applications and services of their choice on the Internet »
(Article 8.4.9, Framework Directive for electronic communications)

-Transparency requirements: informing users about traffic management
policies and any other limitations (Art. 20 and 21, Citizens Rights Directive)

-Regulatory measure: Imposing ‘minimum quality of service requirements’ to
prevent blocking or degradation (art. 22, Citizens’ Rights Directive)

i ‘

Norwa

- 2009: Self- / co-regulatory guidelines to “preserve the Internet an open and
non-discriminatory platform for all types of communication and content
distribution” (building on US FCC and Japan)

United Kingdom

- 2011: Self-regulation, with Minister insisting guiding principle must be
access to all legal Internet content, transparency, and non-discrimination

Netherlands

- 2011: Telecoms Law to be amended to forbid blocking, degradation or
surcharge of Internet content, applications and services

i ‘
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France

2010: co-regulation with 10 recommendations for promoting a neutral and
high quality Internet:
1/ Freedom and quality of Internet access

2/ Non-discrimination between Internet traffic streams, whether
according to the type of content, the service, application, device or the
address of the stream’s origin or destination.

3/ Supervising Internet traffic management mechanisms, which
should comply with the general principles of relevance, proportionality,
efficiency, non discrimination between parties and transparency.

4/ Managed services: operators able to market “managed services”
alongside Internet provided that the managed service does not degrade
the quality of Internet access below satisfactory level, and in accordance
with existing competition laws and sector-specific regulation.

5/ Increased transparency with respect to end users -
a 2010 @ Skype

Singapore

* June 2011: IDA Net Neutrality Decision key policy principles —

* |SPs and telecom network operators are prohibited from blocking
legitimate Internet content

+ |ISPs and telecom network operators cannot impose discriminatory
practices, restrictions, charges or other measures which, while not
outright blocking, will render any legitimate Internet content
effectively inaccessible or unusable

+ Prohibition on blocking of legitimate Internet content applies to fixed-
line, wireless and mobile Internet services

i ‘
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Japan

+ 2007: defined reasonable traffic management and non-discrimination.

Canada

+ 2009: CRTC decision on Peer-to-peer throttling, providing a framework for
the assessment of (reasonable) Traffic Management Practices: investment
in capacity always the preference; caps on speeds and volumes
acceptable; discrimination only for a specific technical purpose, and limited
in time and scope

S ‘

Israel

+ 2009/2010: Ministry of Communications Decrees enforced the duty to
respect the open Internet

Chile

+ 2010: Telecoms Law amended in order to preserve Net Neutrality

Brazil

+ 2010: net neutrality as a fundamental principle of Internet Charter

it ‘
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Joint UN/OSCE/OAS/ACHPR Declaration on
Internet Freedoms

* 1 June 2011: Section 5 on Network Neutrality —

* (a) There should be no discrimination in the treatment of Internet
data and traffic, based on the device, content, author, origin and/or
destination of the content, service or application

* (b) Internet intermediaries should be required to be transparent about
any traffic or information management practices they employ, and
relevant information on such practices should be made available in a
form that is accessible to all stakeholders

Council of Europe Declaration of
Committee of Ministers on Network

Neutrality 29 September 2010

+ Article 4: Users should have the greatest possible access to Internet-based
content, applications and services of their choice, whether or not they are offered
free of charge, using suitable devices of their choice. Such a general principle,
commonly referred to as network neutrality, should apply irrespective of the
infrastructure or the network used for Internet connectivity. . Access to
infrastructure is a prerequisite for the realisation of this objective.

Article 5: ...operators of electronic communication networks may have to manage
Internet traffic. This management may relate to quality of service, the
development of new services, network stability and resilience or combating
cybercrime.

Article 6: In so far as it is necessary in the context described above, traffic

management should not be seen as a departure from the principle of network

neutrality. However, exceptions to this principle should be considered with grea
| woesyCircumspection and need to be justified by overriding public interests,
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Future Scenarios: Good

Prohibition on ISPs and telecom network operators from blocking legitimate
Internet content, applications and services. The prohibition should apply equally
to fixed-line, wireless and mobile Internet services

ISPs and telecom network operators cannot impose discriminatory practices,
restrictions, charges or other measures which, while not outright blocking, will
render any legitimate Internet content, services or applications effectively
inaccessible or unusable

ISPs and telecom network operators are required to be transparent and disclose
their traffic network management practices to consumers in an understandable
and comparable format

Quality of Service (QOS) is importantina “managed” Internet service (not part
of the public Internet). Premium content, applications and services may be part of
a guaranteed QOS offer, which complements best efforts public Internet acce

8 201005k

Future Scenarios: Bad

Economic blocking of third party content, applications, services through charging
both consumer and content provider for access (so called two-sided market)

Technical measures to block third party content / degrade quality of service
Mobile operators prioritize / favor their own content, applications, services
Creation of walled gardens

The results would be —

» |CT innovation stagnates (moves abroad)

+ User choice is limited and user experience is poorer

» Digital divide increases
a 2010 © Skype
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Summary

The virtuous cycle of Internet innovation, demand and return on investment has
delivered much and should be preserved especially in the era of Next Generation
Networks

Discriminatory practices (such as blocking) do not benefit customers and the
wider economy as it worsens the digital divide and society does not fully benefit
from investment in mobile networks

Competition law is not suitable to prevent and address abuse of market power in
the mobile sector which is characterized by high concentration of few players

Traffic management principles should be narrowly defined and for legitimate
purposes and be disclosed to consumers

Forward looking policies and innovative business models are needed for a
changing and converged communications marketplace

8 201005k

Thank you

a 2010 © Skype
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Net neutrality: An ISP’s

perspective
U LL E h H Hee-Su Kim, Ph.D.
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OIA Conference, 2011.9.19

Economics and Management Research Lab
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m Net Neutrality and the Internet Ecosystem at peril

m Data explosion and the changing patterns of
Internet usage

m Is network investment to support the data
explosion sustainable?

m Mobile VoIP/SNS apps
m Premium Internet services

m Policy suggestions
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Net Neutrality and the
Internet Ecosystem at peril

Network neutrality as a main driver of
Internet growth and innovation

m The Internet started as a public data communication network
in the USA, but it has now become the core infrastructure of
the global digital economy in the 21st century.

m This rapid innovation and growth of the Internet resulted
from its openness and network neutrality — the principle that
allows the development of content and applications with little
interference or control of the transport network.

m The network operators’ neutrality towards
content/applications providers and device manufacturers
formed a mutually complementary relationship, thereby
leading to the virtuous development cycle among the
different classes of players along the Internet value chain

-50-
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It used to be a win-win game, but...

m In most businesses, input suppliers often provide their
products to the buying firms exclusively or discriminatorily
as a way of differentiation or on other benign (efficiency)
grounds. In the Internet world, however, such practices have
been rarely seen. Their has been little incentive for
differentiated network provision even under continuing
growth in data traffic since a win-win situation was presumed.

m However, as the Internet penetration nears saturation but the
data traffic literally explodes, the balanced ecosystem is
about to break down: only the non-network segments are
benefiting from network expansion and data explosion as
commensurate rewards hardly accrue to the network
operators.

The Internet ecosystem now at
peril with widening imbalance (1)

m Compared with other players
in the Internet value chain
(i.e., online service providers
(OSP), device manufacturers,
and solution providers), telcos ..
have shown the lowest or even

300%

250%

m Ul/Device

negative growth rate for the A —
last few years in terms of i
revenues, operating profits, oo = Content

and stock prices. = Network

50% -

m The win-win situation as the

hallmark of the Internet 0%
ecosystem is no longer the
case. -50%

3# Device: Samsung electronics, LG Electronics; OSP: NHN, Daum; Solution:
KCP, Danal; Content: SBS, NCSoft; N/W: kt, LGU+, skt
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The Internet ecosystem now at
peril with widening imbalance (2)

Evolution of market capitalisation by value chain market (base 100 in 2004)

i User interface®
400 —|
Online services®
300 —
Enabling
technology/
200 — services®
100 — Connectivity*
Content rights’
o T T T T T 1
2004 2005 2006 2007 2008 2009 200

Source: A.T. KEARNEY, A Viable Future Model for the Internet, 2011

Data explosion and the

changing patterns of Internet
usage
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+
Global IP traffic forecast, 2010-2015

m While the growth in consumer traffic has been remarkable in recent years,
the reality is that the potential for higher growth is still to come. (Alcatel-
Lucent, Analysis of the impact of traffic growth on the evolution of Internet
access, 2010)

m [P traffic will grow at a CAGR of 32% from 2010 to 2015, reaching 81 exabytes
per month by 2015. Of the 80.5 total exabytes, 60 are due to fixed Internet
and 6 are due to mobile Internet. (Cisco, Visual Networking Index, 2011.6)

Global IP Traffic Forecast
S

W Mobile Data
B Managed IP
B Fixed Internet

2010 2011 2012 2013 2014 2015

+ 10
Data explosion in Korea, 2010-2011
Electronic News 05/09/2011
= Recently, the three telecom operators of Korea have seen the
data traffic soaring 1,254 percent over one year period. The
smart phone traffic grew nearly 3,525 percent over the same
P g o P LA S48 F7} 0|
period. £9):TB
= According to Market research firm Informa Telecoms & i
Media, per-user traffic of Korea is three times the world
average. T 4043
= Concerns about the traffic explosion became a reality when
the LGU+ mobile network broke down in August. KT 2747
) WG Ut 20104 48
e e T - Bulden 81 32 750 20114 4%
. 201111 . 20104
20123 2011 ADIEE
20,900 = 134
1502 —m ——mm CrT] 20572 SKT 3884
15,100 i
970 12,000 ; 17,000 160
660 o " KT 2642
GUt
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kt's Data Traffic Trend

Traffic has increased since the launch of iPhone (Nov.’09)
Unlimited data plan and wide use of smartphones triggered traffic explosion

Data Traffic Trend 2346

of 2577
(Unit : Megabytes) % 2175
41944

# 1635

4 1211

4 880

611
109 123173 205 2: 212254 292338 Y

* & ¢
‘09 ‘10 ‘11
10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4

3G data traffics (as of May.”11) Monthly traffic per iPhone user : 803 MB
Monthly traffic per other smartphone user : 539 MB

*Traffic per user of unlimited data plan subscriber exceeds the average
(eg. iPhone4 unlimited plans subscriber uses 1,200GB every month)

+
Video is the lion’s share of the Internet

traffic

m By all accounts, video represents the lion’s share of the traffic on the
Internet today if all forms of video are considered (including video
files downloaded via P2P or HTTP) (Alcatel-Lucent, 2010)

m Internet video streaming and downloads are beginning to take a
larger share of bandwidth, and together with Internet video calling
will grow to over 60 percent of all consumer Internet traffic in 2015
(Cisco, VNI, 2011.6)

CABR 2010-2015
Exabytes per Month Exabytes per Month AS% CAGR 2010-2015
60 H VolP
ol 40 Video Calling
~ e
B Online Gaming 6.7% B Ambient Video and
B Web/Data | o.6% internet PVR
% 2.7% H Interet-Video-10-PC:

File Sh
W File Sharing Live

B Internet Video B Mobile Video

B Intemet-Video-10-PC.
Short Form

B Iintemnet-Video-to-TV
38.7%
B intemet-Video-to-PC:
Long Form

2010 20m 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015
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+
More video traffic highlights (Cisco)

m Video will continue to gain traffic share and will transform the
nature of the network in new ways as the video mix evolves
towards real-time video content and applications.

m Because video has a higher peak-to-average ratio than data or file
sharing, and because video is gaining traffic share, peak Internet
traffic will grow faster than average traffic. With video, the Internet
now has a much busier busy hour. The growing gap between peak
and average traffic is amplified further by the increasing share of
real-time video which has a peak-to-average ratio that is higher than
on-demand video.

m Internet video traffic is not becoming more symmetric as many
expected when user-generated content first became popular.
Subscribers still consume far more video than they produce.
Upstream traffic has been flat as a percentage for several years.

== 14
Increasingly asymmetric traffic (1)

A.T. Kearny, A Viable Future Model for the Internet, 2011

m In the past, Internet traffic was based on many-to-many traffic flows,
which were evenly distributed and fairly symmetrical across networks.
The connectivity requirements for Internet services were homogenous
as the services were largely limited to web browsing, e-mail and file-
sharing, all of which were delay-tolerant and resistant to variation in
network performance.

m By contrast, the current Internet is rapidly becoming a “few-to-many”’
content distribution platform, as shown by the fact that fewer sites
account for an ever increasing percentage of total traffic. Google, for
example, is ranked 3rd in overall global traffic carried (mainly due to its
YouTube service) behind Level 3 and Global Crossing and generates
more traffic than the rest of the Tier 1 players such as Sprint and Cogent.

m As a result, Connectivity Providers today are facing asymmetrical traffic
with highly heterogeneous traffic flows with different performance
requirements. The asymmetry in the exchange of traffic between
Connectivity Providers and Online Service Providers can reach 1:10 and
in some cases even 1:20.5

-b5-
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m A fraction of heavy users consume most of the traffic for the same
price
m The traffic share of the top 10% heavy users increased from 68% in '08 to
80% in '10 in the fixed Internet.

m In the mobile Internet, the top 1% heavy users’ traffic share went up from
27% in‘10.3 to 33% in‘11.3.

Fixed: Share of Traffic by Users Mobile: Share of Traffic by Users

3000 = Traffic due to the Top 1%
Traffic

+
Increasingly asymmetric traffic (2) |I

100 93 e = Traffic of all users
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* Source: KT(2010) * Source: Atlas(2011)

Implications of asymmetric traffic on
the Internet access charging

m It is getting unfair to charge the flat-rate, capacity-based Internet fees to
consumers (end-users and CPs) regardless of their actual usage volume
that is very asymmetric among them. So, it is suggested that volume-
based pricing schemes be introduced (not to replace but to supplement
the capacity-based scheme, and hopefully offered in the form of
multiple-select menus).

m Currently, usage volume vary tremendously across the users that contracted
for the same capacity.

= The capacity-based pricing which is currently a norm in the Internet market
had been developed in the early broadband Internet days when the traffic
volume was relatively symmetric across the users so that metering individual
usage was not worth the investment for metering devices.

m Since the traffic volume is concentrated on a small number of users, the
suggested volume-based pricing can be designed in such a way that
the majority of Internet users are virtually not affected. And, this
economic solution is basically neutral in the treatment of data packets.
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The FCC’s Open Internet Rules officially
acknowledge the merits of usage-based pricing

m Some commenters suggest that open Internet protections would prohibit
broadband providers from offering their subscribers different tiers of service or
from charging their subscribers based on bandwidth consumed. We are, of
course, always concerned about anti-consumer or anticompetitive practices, and
we remain so here. However, prohibiting tiered or usage-based pricing and
requiring all subscribers to pay the same amount for broadband service,
regardless of the performance or usage of the service, would force lighter
end users of the network to subsidize heavier end users. It would also
foreclose practices that may appropriately align incentives to encourage efficient
use of networks. The framework we adopt today does not prevent broadband
providers from asking subscribers who use the network less to pay less, and
subscribers who use the network more to pay more. (Para.72)

m Differential treatment of traffic that does not discriminate among specific uses of
the network or classes of uses is likely reasonable. For example, during periods of
congestion a broadband provider could provide more bandwidth to subscribers
that have used the network less over some preceding period of time than to
heavier users. Use-agnostic discrimination (sometimes referred to as
application-agnostic discrimination) is consistent with Internet openness
because it does not interfere with end users’choices about which content,
applications, services, or devices to use. Nor does it distort competition among
edge providers. (Para. 73)

Is network investment to

support the data explosion
sustainable?
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+ 19
The current revenue stream falls

short of the required investment (1)

m The growth of IP traffic per subscriber on fixed and mobile
networks is growing at rates of 30-100% per annum due to the
development and use of: i) manifold new web applications; ii)
the increase in the number and variety of IP-enabled devices;
and iii) the bandwidth consumed per application.

m However, the average revenue to the provider per subscriber of
their broadband access service is approximately flat for both
fixed and mobile networks.

m Thus it would appear that there is an essential economic
conundrum in which the investment in infrastructure required
to support the continued innovation and expansion in access to
such web services by more users on more devices may not be
sustainable.

The current revenue stream falls
short of the required investment (2)

= The average network cost per subscriber associated with the moderate growth
curve approaches the revenue per subscriber by 2013, and the high growth
scenario exceeds the average revenue per subscriber by the end of 2011, which is
clearly a difficult economic scenario to sustain.

= Using the moderate traffic growth assumption (46% CAGR) the costs exceed
revenue by the end of 2012 (less than 3 years away); with the aggressive growth
profile this point occurs by the end of 2010.

Projected fixed network revenue and Projected Mobile network revenue and
costs per subscriber costs per subscriber

Source: Alcatel-Lucent, Analysis of the impact of traffic growth on the evolution of Internet access, 2010
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¥ A dramatic increase in capex/opex is o
needed to support the traffic explosion

= Around €9.8 billion additional spending(as on ongoing requirement) will be
needed between 2010 and 2014, with €3 billion alone in 2014, to meet the forecast
fixed Internet traffic demand. Additional revenues of around €9 billion per year
would be needed by 2014 to meet this increased capex and accompanying costs
including opex.

= Similarly for mobile internet: By 2014 around €4.6 billion additional capex above
the expected trend- line will be required and additional revenues of €18.5 billion
per year will be needed.

Estimated capex required to fund incremental capacity

Estimated capex required to fund incremental capacity for mobile na Ples

for Eurcpean fixed internet networks
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Source: A.T. KEARNEY, A Viable Future Model for the Internet, 2011

ISPs’ two-sided market model at risk

m Internet access is a two-sided market where the two sides consist of consumers
purchasing internet connectivity on the one hand, and content, applications
and service providers on the other. ISPs allow consumers to access content,
applications and services, and the latter to access consumers. Revenues come
from both sides but some (implicit) subsidies can be strategically given to the
side that create more externality benefits for the other party. When the
subscriber base is growing, revenues are received more from end-users than
from content providers.

m However, as the subscriber base is approaching saturation and fierce
competition puts higher pressure on profit margins, the network operators
need to raise Internet access prices charged to end-users or content/service
providers and/or develop new products.

m Online content/service businesses are also a two-sided market with end-users
on one side and the advertisers on the other. Many content/service providers
get revenues from advertisers, though some receive fees from
consumers/subscribers. Recently, however, global platform firms like Google
and Apple are paying fees to CPs/Apps in return for the increased value of
their ecosystem.
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23

The internet ecosystem needs a new
funding source for sustainable growth

additional consumers

N N additional cons
benefit content providers

benefit advertisers;

c Content
onsumers Providers

Advertisers,
Device
manufacturers,

extra content benefits

consumers
(4
Limiting factors:
saturated
subscription, New funding needs to be injected into the internet
price regulation ecosystem for sustainable growth

T Free peering is a root cause of the
‘free riding’ problem

m [f ISP B wants to charge more to a video-streaming provider in its IDC for
terminating increased traffic, this provider can switch to a cheaper ISP (C) that
peers with B and remain connected to ISP B.

m Netfilx takes up 25% of total traffic in North America.When it chose to single-home

with Level 3, Comcast (Level 3’s peering ISP) demanded extra charges for the huge
incremental traffic from Netflix to Comcast.

m Genachowski (FCC Chairman)...said a dispute between content delivery service
Level 3 and Comcast over traffic delivery charges may not fall under the new

rules.The net neutrality order "doesn’t change anything to existing peering
arrangements.” (WP, 2011.2.16)

Upstream

) . ; Type of
Tierl e , : Peertr‘lg Classification T Settlement
ISP (C)

A-B/C-D Transit Bandwidth or
- 000/G connection traffic

4 .
ISP (D) B-C Peering

prpmp | P . Free
JS ) connection

i i )
Switching to cheaper host

Downstream end-user
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Mobile VoIP/SNS apps

While mobile VoIP/SNS applications have become a ‘killer’ for the smart
phone users, too much signaling traffic for push notification from the
app providers are negatively impacting the mobile networks. More
seriously, as revenues from the smartphone usage are not enough to
make up for the revenue declines from the traditional telecom
businesses, the telcos’ pricing models need a fundamental change in
order for the upcoming all-IP networks to be commercially viable.

+ )
In search of new business models

for the all-IP network era

m All-IP networks (NGN/BcN, LTE Advanced, etc.) are
characterized as multiple-service, all-purpose, common
networks in which service-specific network elements are limited
and thus most of network costs are incurred as common costs.

m This also means that service specific marginal/incremental costs
may be so insignificant that recoupment of the common costs
are impossible if these costs are shared by each of the multiple
services provided over the all-IP networks.

m As the increasing penetration of over-the-top voice/messaging
services reduces the the traditional communications business of
the network operators, the (common) costs allocated on the
former should be transferred to the latter.
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How some network operators are reacting
to OTT services and/or related regulation

Across-the-board price-increase

Verizon Accept of $20
Vodafone Partial Extra £ 15
UK
3UK Partial Strategic alliance with Skype
France Orange Partial Extra € 15
Deutsch T-Mobile Partial Extra € 9.9
Netherland KPN Accept(by law) Price increase of data plans
Japan KDDI Accept Strategic alliance with Skype

Premium Internet services

There are upsides and downsides of QoS-enabled services
provided by ISPs (also known as specialized services or managed
services). Even Robert Kahn (inventor of TCP/IP) and major
regulators like FCC, Ofcom and ARCEP (France) acknowledge the
innovation-stimulating effects of the differentiated services, though
on condition of non-degradation of the best-effort Internet.
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Pros and Cons

m Proponents of network neutrality argue that non-differentiation can
ensure a level playing field for competition among content providers
and will thus lead to more content variety and service innovation. Their
worries about the acceleration of priority traffic is a deceleration of the
remaining best-effort traffic.

m Opponents of a network neutrality regime argue to the contrary that
QoS tiering will stimulate more service innovation and broadband
investment and may in fact be welfare-enhancing, because it explicitly
enables entry and innovation by those CPs who crucially hinge on
transmission quality requirements which the traditional neutral best-
effort Internet may soon be unable to provide.

m Under network neutrality regime, high resolution video traffic would be
treated the same way as jitter/latency insensitive services like e-mails.
In practice, this would have meant that the system would be super-fast
at all times, requiring massive amounts of network redundancy. Will this
be likely indefinitely? Who will pay for this?

+ )
Robert Kahn (an inventor of the TCP/IP) on
innovation at the network level

Robert Kahn on Network Neutrality,
http://vasarely.wiwi.hu-berlin.de/kahn_net neutrality_transcript.html

m If the goal is to encourage people to build new capabilities, then
the party that takes the lead in building that new capability is
probably only going to have it on their net [to start with?] and it
is not going to be on anybody else's net. If you first require
them to get everybody else in the world to buy into it so it's
uniform and everywhere, that's probably too hard.

m ] probably disagree with Vint who's been very strong on one
side of the net neutrality issue being now a Google rep, but I
would probably take the position that organizations ought to
be able to provide services, and those services could include
functionality that's provided within the net, provided that
other parties who then wanted to participate in it could have a
way to do this at the boundaries, and if it turns out that it's more
efficient to do things inside the net than outside the net, I'm ok
with that.
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Tim Wu (the first advocate for net neutrality) on non-
neutral character of the Internet

W, Tim (2003). "Network Neutrality, Broadband Discrimination". Journal of
Telecommunications and High Technology Law 2: 141

m As the universe of applications has grown, the original
conception of IP neutrality has dated: for IP was only neutral
among data applications. Internet networks tend to favor, as a
class, applications insensitive to latency (delay) or jitter
(signal distortion). Consider that it doesn’t matter whether an
email arrives now or a few milliseconds later. But it certainly
matters for applications that want to carry voice or video.In a
universe of applications, that includes both latency-sensitive
and insensitive applications, it is difficult to regard the IP
suite as truly neutral as among all applications.

Regulators’ stance (1)

m FCC, Open Internet Rules, 2010.12 = Specialized Services

= Our rules do not prevent broadband providers from offering
specialized services....Specialized services can benefit end users
and spur investment, but they may also present risks to the open
Internet. We will closely monitor specialized services and their
effects on broadband service to ensure...that they supplement but do
not supplant the open Internet.

m ARCEP, Proposals on Net Neutrality, 2010.6—> Managed Services

m To maintain all of the players’ capacity to innovate, all electronic
communications operators must be able to market “managed
services” alongside Internet access, to both end users and
information society service vendors (ISV), provided that the managed
service does not degrade the quality of Internet access below a
certain satisfactory level, and that vendors act in accordance with
existing competition laws and sector-specific regulation.
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Regulators’ stance (2)

m Ofcom, Traffic Management and ‘net neutrality’: A Discussion
Document, 2010.6

m Charging both consumers and content providers for
guaranteed quality of service might potentially benefit
consumers. We recognize that the longer term
distributional/structural impact of such a development — in
particular on the range and diversity of providers of content,
applications and services — would need to be carefully monitored.

Policy suggestions
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Reasons not to introduce ex ante
regulations on net neutrality (1)

m The broadband Internet market of Korea is effectively competitive
with no ISP that has a market dominance. There are enough number
of ISPs for consumers to choose from that an anticompetitive
behavior (blocking, discrimination) of an ISP can be countervailed
by other ISPs.

m At the current time we do not think there is compelling evidence of anti-
competitive behaviour. Therefore, we do not think that there is a strong
rationale for preventing ex ante all forms of traffic management.
Indeed, given the potential for network congestion, some forms of traffic
management are likely to lead to consumer benefits. ... discriminatory
behaviour is only a potential issue where firms have substantial
‘market power’ and could discriminate in favour of their own services. In
this case, any form of discrimination will come under very close scrutiny
to ensure that there are no anti-competitive effects. We believe that there
is insufficient evidence at present to justify the setting of blanket
restrictions on all forms of traffic management. (Ofcom, 2010.6)

_*_ . 36
Reasons not to introduce ex ante

regulations on net neutrality (2)

m The pros and cons of network neutrality both have a point, so
both positive and negative elements should be carefully
considered in dealing with the network neutrality issue.
Preventive Prohibition in concern for the possibility of
potential problems can even regulate acts that will bring
more positive effects. Thus, whether or not to regulate must
be decided after post evaluations of each case.
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7i3e] YEUY A YSHE SHAES OfLIR} QIEIU MHIA AT FY BEE S
NE sh20] 7h58 o2t S LR

0 BY| 222 QAU MYIA ARRALS| ST xpES S U SakT B2lof CfsH AR
SOt B2 B, AR AIRIRIE H AHSIES st HEE ECL 3, QAU A
BlA ARRIZES] ERHT ApESHL YWHOEZ HHHOl AT OISR, Al UolM ARt
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2t A JUE Sofl HESA &2oM BIRE= YIS s 242 sE0| 7hssitt
Hp Qch
12)YU=2

YES NTT BEZ MYYE HYO2 DYSHES FHETM =20] Y3 2240/

GEY BY UWEES ZE57 AIFHC. SFES EY AIER L ISP SEHOjA 24

My

HESD MBI SBOE YREH IS HEHT + UEE 3HOF 50/ ISP 2L
Ot OIEIY G 089 FBYH WEYT HE HEC FHYS BIYE HB IS
Z 37 QCk I 0189 BBYS 3 YEYHY U P B HE £Y &

oz IS Hestn Qi

222l FF, 2007 NTT?} HEAT AHAL Sthet RAE S 158 20 22

—_

ry
o
|3

ARALZE RYSakSt AT BIHSIEAM SFZEE0| et =27F A=A 20064 FE

2IAM0E ABHE ABAE ZE5H2HLE O|&3H7| HalioF 5t 2EI=2} ofE2(#H0dE O

B3H= o 0{2120] O{0F 311, 7| HQl EE0| HOILEA| Qb= § 0wt 7|7|E QIE{Ulof

4T 4 U0(o} B10], AIBASS TRIZQl J1HOR QIEW S
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o
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Che WES Egfstl UACE Y=o YSJO| tist Y2 HESLI 0|82 s8gLl HE

SHH 2007 NTTO| 2/af A7IE 0|40 CHaHME 12 RS 822 30Gbyte2 A|EH5tD

S 20 0|22 tist= AHES AIEHEr HE U
028
&, (2009). S YAIZGAO| Ciet YSEY FAo| Etgd 24: JTAY HHOM &2
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1860 : D= AYHY, 0, S|Ate] M4l HAIR|7} ofwfst B2 SsiME =2 =MU=2
H

1956 @ HAUSSHE SU7[0| BSAHFE= Hush-A-Phone &H|2| 3t7| 238 HEE

= i

-

AT&T Of chall ‘No harm to Public Network' S AHEZISHAM Hush-A-Phone 2| £ats
FHESI=E THE.

‘No harm to Public Network'2 “Z 20| 2|47} Ity ZE ctaty|o| M£0|2S 5{7t6H0f

SICPE ZoR WAL S T2 Ch2vlol AIRS XY 4 Sl=E B

- ==

<{Hush-A-Phone>
1968 & : FCC & P72t 24 &p4ERE FE, 2d A2 olUoM 2oz HMIE
O|18% £ U=E dliF= Carterfone AFBE SAI3 AT&T 2| 227t IYSICI 2,
Hush-A-Phone MHZO| w2t 23 BIATH ATRT &= SE|MI CHE Z£F9 A2
HZollE 4 QICt= O|RZ Carterfone 2| AHEE FAIF2LE FCC 7t A|AEH ‘No Harm to

Public Network” 2 2/0f 2} Carterfone 0|8 35| &.

No Harm to Public Network @22 TH27| A|&Q| 24wetE 20 w2t 2st7|, A
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2 S T2V Al¥e

,.-%(Carterfone)

+ 1984 % : FCC Al 3 2 Computer Inquiry = E£7|sBEEE 37150 =L Yol SS3H

o

E
=

e

£ Q=2 3= ONA(Open Network Architecture) 7ZHE€E =Qgiol
NCTE(Network Channel Terminating Equipment)2E = ZAIHEZL 20" &~ Q&S
A

« 2004 d : ISP @l Madison River Communication, Vonage VolP EaffT! 2j¢H

2 ¥E. Ol HIole] S4l9f 2ISHE OF7I5H PC 2t QIE{HIol S&E &3

0h

Vonage 2} 7t A= FCC o Madison River Communication 4. 2005 4 Madison River
Communication 2 ZE S ST FCC O 15,000 22 H3 E5.
« 2005 8% : FCC, O|8A} MEfu 2 J7Hsd BEdst= Y2 4713 |2 & Qe A

& (Internet Policy Statement) AHEH.

UHHAAEAS 2L A2 HENGHA B2 H 20 Y2 QA0 0F51 1,

ALEAS2H A S PIBAIESH2I5t 2 =01 HOoIS 2|30 4 L M| ASAIE E 21 0{0F51 1,

[}

UHHAMNEAS2UHUHER IS Y/ =LO| Q=T LH M OB 7|V | =ALE E 42101 OF5t

o,
QIE LR RH= UL S 91 A1 AL 2L0H S 2| H|0] M U R 2 AP 2 52| F MO T 2F 4 S 249
oforatct

« 2006 H 4 & ISP 2 America Online 0] £ ¥MO0|E(Dearaol.com)E @3F O|HYES

Dearaol.com &= America Online 2| FEXAIHY HElo| diCfst bt K, 284 2=

HIZH0] A|7|s2Lt America Online 2 S2Fetn F&stn OHY S sHA|.
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« 20069 12 ¥ FCC = UZRAME RHOZ ATRT 2} BellSouth 2| &g 49!
- 2008 @ 8 & : FCC, BitTorrent Y 7 MH|IAE E2fT |4 0|FZ A}LHs Comcast O
ois & S8 98231, Comcast 2| 2IE{Ul E2fT ga2|i= BitTorrent 2 4H|Zt2| Ha|o
ghotn, AH|ZOA S&5H 40| RAHUASES HITstn, Ecfy A IS¢ L HESRI

2] A 3 S AMEBL.

FCC 7t ‘HEst HERY A 2 (Reasonable Network Management)'0f| Cist 22&|&2l 7|25

HAIstHE gitks O|f2 F4YAO FCC £ A 0] SEH|OF AYE

=3

ro
e

2 28t ISP(Comcast)Ofl TSt FCC 2| HA= HTHS Hojd sie"2tn A,
« 2009 9 4 ¥ : Free Press = “AT&T 7} AU WiE S22 0}0
foRICr Y S el it §22 FCC Ol 2AL 23

+ 2009 @ 8 ¥ :FCC = AT&T 2 0§Z0| Google Voice 8] YAEDN S HEE

rHl

Bt Skype MH|AE

M

Y
ox
rot
N
=2

Chslf =dAfol 2lst 234 el oF ZAF 24

« 2009 108 :AT&T, VolP OiE2|Z0]H0| At 3G HIEY IO H&5h= 2E &

+ 2009 & 10 E:FCC, 7|& YSH 4 ¥20| BlAEY, §Y R 2ES 2715 YSEY 6 A
e

- 2010 @ 1 ¥ 20H2t0|E, U=2IMo|| ciEt 254 (Joint Statement on Network
Neutrality) 2E,

« 20109 12¥ : FCC, ‘@E QIg{4ll #2|(Open Internet Rules)’ &H, CFR(Code of Federal
Regulation)2| &4 220 st HAHS =21

-§8d(Transcparency) : RF4 SHUAZEAE HESRS &2 4, ds A=A SO

rk

tst HEE O|8X+ Y 3 party player Of|H Z&£3| HSslof stct

XHEFEXI(No Blocking) @ &2|Z 2l HERS 2| Hel oM, fF SHUAYEAE &

EH
=

ikl

ZHZE, OiZ2[AH0lY, MH|A EE FIHSHA $2 CIHOIAE AESiM= 2hxlH

A

—

F

ofm

AL AL

rir
oo
I

H fAOIE

I —

SAAIIRIO| 84 EE YAHSE MH|Ao FHe

4o

r

rir

O Z 2| 0|8 S XtEtsliM = QHEICEH
- Sgtg|gt X FX|(No Unreasonable Discrimination) : 84 EAAYXE EHE H

F0M 2EH HESRI EfEHES S2ISHAH MM = tEInh
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QeI

2= 7| 24| A A YSEYol et drtzs YRESLNEH(DA) Z
(¥

At Eelrtew

skl Arelg dutdlog RE QEY Zelx 2 2uzb7)l Qe UlAle] 2= -
My 2o A28 = e A E AEIA & 53 AFske AU Mujx

EE= U EYI ARAE AAsHE oAU dEHAAAd 38 =4S 45 I8
AHl 2 AlgAEe] AalEe] AFste AHY A Anlzd] fig 54 7179
A4S Alghat 7, 918 ¥l A 3} (Voice-over-Internet Protocol: “VoIP™)! 53} 2 £
QAE Yl o ZFa Al dF HEE AW 5o $AYS Rold wFoA
10099 ol AFEHAFUG. FEPAe] I EAES €95 7FE(walled-
gardens)” * & TFE3AY, QEYW dAEC HEdE e oy 8F&
gl at AL ol & A A o7 FHFEAL, HF o] FAEA T EE A QEHY
ngeWs Auize st Agsd  eFg  FHsAY,  EdY
218 3 (prioritisation) T3 E@]E o] (shaping) * ¢ HWEH D #dY &S
AL AL, 54 B Y 2z B HF o] 85 B4 Aukahs 5 e
M)z Al AbE EE FA WEN D AGAEe] Y 2HEE A Ee 3w
FAELET W aPgych QEY JAE B Fu Az2A A7) AT
GAE AUl ERF T FH|

1:‘1_’:]

EASE R EE ZUEE Y B Fuss GE 8 5 dFUn

oE
ly
mb
re
il
P,_L',

|
9

X A% ol S AR AET 9l TU=E

A, BFUAC) B =AL UENT T4 S0 T S Ag A9 2
4 ADE FRHE YHeR UNAT AUt BEYHY sxEAEL
1=

AEY Al AgiA 4 WEND AR AE Y
AR goEM 2ol AEAL F2AY T FNS ANehn FFFh =@
oJEe FFUA AT Sthd A AIAES 54 AEY #d2E 2y

T EAS ARATAY AR Aulzse] @ PHo2 27 PAY Soln
o= AL AEeh 2R AEe AFT Aol T

& #: http://en.wikipedia.org/wiki/Network_neutrality_in_the United_States

Zﬂfﬂ = (walled-garden)©] @ QWH4] © & || = 4] /5 AN AL AHE o) uf | A 2 A Bo] AAE o]y
Eﬂdﬁﬁiﬂﬂ“ﬂiﬂﬂoéﬁ1“‘ﬂ*%+ﬂZWM*;~ﬂ4”“ﬂ°Qﬂﬁqw
TUENT A5E AHAAY M AHY G E & S71A 7)) A5k Qe B SAE =
How el diolE #AF S AAA 7 AY 54 voly #7E& -4 &2 A5 2AE vk
‘nhEE Aw A7 Aol geel 2Eoldl SAA NS A 0w dRod £ sl BU2 % A
NFe Aol Mol Uld 59 8L Fohehiz A 5L AR E 5 Ak

SALEE F 8 (DA 216
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71 =A| AHEA US2Mo| 25t AJIEE HEEAINLH(IDA) Z

[¥ 557
ghH, AEFH] T HA tAle diE HdEAES A UEYA AdAES
ABY Aul 2 ALGAELS A Eo] Ed3t= HEAA AY o] &2 FH3)stn
A e BR2EME YEYIE AHEst] HF o Al Al 54 MulAE AlFshs
AU GAYG S AHdA A 85 7348 F s F9E /¥ vy
FARUD HEY A AHEAY A ME] 2 A A7} Al Ee] FAE YEYA
v 82 3gete As AT A5, Fe FA R BREdE Q= 75 FU8
244 F ddaz gy £3, BEAELS HEF HoHE dE2E B
HEE 3t o] Evl &M A S(heavy user)©] JAEY Y FS FAeta o A7
e ol gAEe] dEY HEe AL "Wojmd £ 7] wWEe 2E UHY

o) §AES 917 A AH2FAQuality of Service) EEL ez o)
a9 dogelt Eal g AEs £X 50 Badrie 9L ST deyTh
Golzh, B Eel o] Age] tia waglel AAY Ansz ATHE 43
Aerg u Aol W4 “FPH7e Aol YATAE ALY w9 A7} A
Aow FFsm JFuUch WEADL AQAE L A AUz AQAEE
ANEe] AFSHE AHY WA L MENAES DAL AT ol EAel U
(NF 14, 4% S5 2 G717 Sol SwelA)abasta s £ AT

F Qe e PSS e doba v

~

DAL WE A4 BAR G50 oA AAHe] FHA I FoF FEsn

glom, QeI A4 Aula Al el dF YA = AE D FFe] A Fol,

Lotz BF Aol B8 IDAS] AR ke g oJAE #H3H7] A3k 2010. 11.
11.74 <@g Ad7el &8 37 A oA AE X E rtdsigisyn A2
Ao duoxe 1870 FAAAE=ZTEH T HAAN BHstd ayafor &
AL S dg oA S S ls Ytk

(i) Anagran Inc.

(i)  AT&T Worldwide Telecommunications Services Singapore Pte Ltd

(ii1) BT Singapore Pte Ltd

(iv) Cisco Systems

(v)  Desmond Cheong

YILEE F B E N EH(IDA) 3/16
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(vi) ESPN Star Sports

(vii) Google Asia Pacific Pte Ltd
(viii) Keystone Law Corporation
(ix) Khong Heng Poh

(x) M1 Limited

(xi)  Moratel International Pte Ltd
(xii) Pacnet Internet (S) Limited
(xiii) Qualcomm International
(xiv) SES

(xv) SingTel Group

(xvi) Skype Communications S.a.r.l.
(xvii) StarHub Group

(xviii) SuperInternet Access Pte Ltd

5. IDAE RS FAYASANA  HZAHe

AT RIE $HE AR PEaY o

Ao 7| & W H @A B SHAEE AT
F7M2 HEstoof & F-7ol 3 IDAS 93-S

YIIEE F 1 EH 7 HH(IDA)
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SJEYIF o) 5] uA

QILOo]
Z AT ANAS US| B3 AIIES YRSAHLI(DA) B

A BAA YL kD IpAZAA
AE Yl HE Au]= A G A FFPA =4 A3 2 FF o FAH Fo]

6. THEF FPAES T 9HY dAMx Hulx AFo] Ef® zbgto|n

ApE shel drlste] Az EAglel AAEA FAHT drke 9AE FAEFU
A FedAE e Ael EdiE o] FrhAlel whek v e A g U ES A g R
Edg st A o F842 vl 2 Aolgank wisdsynh 7t 9
Aul2 g fEGA it Fold VEAZ 27L& 2733, AHY AH=
AHE AL MIER A AFE A 3 Y -2 Al Abg o] A A )l F 2t Y A (niche)

o) g Aol go} Zhake] Al s RS RS HsAE A A A GUT

7. A #@olAdM Y= vket o], 25 Tl 2nAE ' ARYAES T
3 AEHS VEHAIY FF AlolE BEEWE Y E I AHEEHE HYA gAY
7F3] A} 3] 4 (asymmetric digital subscriber line: “ADSL”) 7] 2 -6 7|70 E 5
U] E 9] F(Gigabit Passive Optical Network: “GPON™)U muld HRrEais 7%
o5 AHESE BRIt BEREaE WEY I o2 7]7HA] thekdk v]E
EAEFES T8t AFHEe 4F 8 HS Aul= 7R E ol &8 sy
AEYl BREME Mu|2F §ista A58 ¢ A F54S ATwS 98
M2 ARRIAELS AAAAAIS TS AHE dFgeE L8d 2EFRA, 73
B0 o | Alo]d 2Eo] T3 &2 At AHlAy B u| A8 Ads) o
AUt AE Y AR 2 AAAETY] AL HF o] &AE0] vhdFe I &
MUl F Ao dao] R AFE MujaE HEE g s FoEXy

o] A5 9| Mel& Atk sy

8. AF7HA, DAL Sl A Aulz AgAht $A WEDD ADA FEE
AEY TREE FeAG AR ow Ashe 5 WA Rageh
2 =

A e R N

i

o‘)l

IDAY: 2314 BRogls Y ES T 7+3 2 olF

flo
rO
1>
o
R
el
tl
L
A,

m
ol
-0
v

Edg Age] S48 4AA7 AHHD S

3 1) t] o] 7} ¥ (Media Development Authority) 2] Aol whg} 8 4% = Al 5L M 2o 2 &l 25U

YIEE FHE N EE(IDA) 5/16
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Zo g A s SN B AJIEE HESANLH(DA) 2

[¥ 557
zulel 7)7)12 Edo] Y Zulx, wulel go]g Au]A = o Zg Ao Ao
BRoils Y Eg gAale] Efjoe

A% F748 Aoz meduch S0 AR A Auls Age] AU YFow

wdEo] Zhas YA, DAL FFA QIEY BREWE s PE R4
AU 2EARRE A% S50 0| 27|7h4 QY BEEWE HE M| 2o BukS

LA A% ol8AEY £% S7an Y Aew detam Ytk ALY
Al ARQI AL, VIEDZ A A B Qe A Sl AAE] AulaE §alsta
Aste ¢ dEE $EYL SegoEA AN HA L FAH BEHS
A AE FLF AFolw, FEA A nE s s qu) 2o g oz}

g2 FuEs el AulA Bele AHASA nEE A EF WeA

TdE Ao B IDAS A A e

A FY Y R AW ZEE, o F2A o) WA H % Y 77

9. A HelAell A, HF Aol g IDAL] Al 714 A A wheks A= vl gl
A, 1IDAS] A 75417 B 3F *F(Telecom Competition Code)S &3t 4442l
Ve HE A S 245 nA 30, ZA2 48U Mul2 AREARY S4A ES A
A AFZE AR A BE Ad A o & Al Eek AP A1 Al E &
FaAE g AdUS B4, &0 AEC] Y BrEWlE 7] X]E A9t

Jo] GFE AT B2 fle qH| 29 A8 YR L B Z o3 Ed F UEF AR

BAS Aasted 88 AP} o]eh ## Y], IDAE SIEY HEous

MUl 2o 85 R AeE vlus] F2 “Y7MEE 7HHE BEEWE 71o] E(A Guide

to Residential Broadband in Singapore)™*& #71ali= $HH, -4 Qe Yl H & A =&

Azdts AE Aul= AAGAREC Al 2 AbgAke] vEYA e dejd a3

AR E 7HY & Myl AR A EANA AFIES st dFUT . vA Rz E, §4
4

QEY HREm= Mu]so] YEL T 7FE4 2 o7 A7k @3 IDA A~

¢ http://www.ida.gov. sg/Publications/20061213184450. aspx#performance s 33} A| 7] vpghu o},
TRIENHl A u) 2~ Ak AR S o] Folahs A wol Ball = vhEg Fx OV‘] 7] vk o
http://www.ida.gov.sg/Publications/20090602161114.aspx
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10.

11.

(¥
2702 ARFORA 282 WS HEFI LuAEC] FH FA) A
AE ANAE FHE 5 AES T AU 919 2 4 el g, e
Aulz AIAE R UEND A4 FHA Qe
A= FASE @W, 9 AdAEe] AANES WEALE Delsi DAY

g
i
T
N
i
24
(i
ol
rl

TR AR FEY R AMu2FF 83
)

giiel geldAEe FEHA A Tk

ek, AHY Az AAAET UEAD AQAE0] MEHIE Ben
A5ohe AHY AulAg AFss dad $EAS sean, An FUA 9
HAx A 2ED 202 ool A4 Wolg WIEHES s DAY AWH<
49 e AX s QEvth £, Ok FelgAES 24 Awst Luge
A% AQG A wAdol W Faste A71FAFATFE 5 ARl DAS] FA
WA Ee] 44 Ax SHol 9ol AAsihed B8 Yk 1L, DAY
el A e XS AFHA A L AVBAFYiteke]
AR RS R A GAT AR A28 AT R 9 A9 A DAY 217}
GAE ol <Al Au AP RS (edge
provideny’ 3} HAF ol Fol Wt Wt WA #e F ALL A4
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offt 5
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02
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=
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lo,

IDAE %5 HAT #d8 DAY AF W3Fe] ALSA FAH ot ddsta
AUt ol F Al 71X 71 WS FA R AR AHE Austay dHY
Ml AMQQREE, HEYT AFAE R AdEY dAIS0] AN AMH=E
sk Bad 848 Al o] LAt Ba B ARG AR o] 9 ke
TZF S FA8Y o] & 284 AN Bt sk S A 3o,
IDAS] W71 SN P AT A A Y 383 Y A E AASka e, o=

FRE 10% 14 A S 0P8 WS 1 G)AL D AN 2 AQREAA AH 25 8

A 053 Qon], 1@ gl Bl At
http://www.ida.gov.sg/doc/Policies%20and%20Regulation/Policies_and_Regulation_Level2/20060% 3 F3&}A
7] wpgh e,

‘Jol

£ AR 02 AU Bolol AE o §AHENA 2z, A2 % ) Fel Aol M & AFEHE A
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[ FH]
S A A AN Ao e Bekehs APyt gk 9 ek e SAPAE
(telecom licensees)?te] FEH&ES 2452 dow, A} - &9 - 7]&=4de
FHAR olfrigle] Au) 2 JpgAdelv A E AstA 7= BY T vlE EFAS

Ad g AAsn dsUth E3, A71EAF ATt NEE DAS A
e Tl Q7 A AFC] Fstolok & /| RAL %, MU 2EW a7 %
IDA A3 5& B8] 71RHQ &u|A A)S HESEF ta gk §d,
IDAS] A A R AZNBAZATFEE Foke] DA Ask AIAES] YNE
FASHE Gol%, JAEE ARE AW Tax GASIt S A2 A
%5 IDAS) 917} thdo) ohil Akl AbE ol Al AubA 9l 44 S 83w gl

=

12. IDAYE 53] 2ud QEY Baodls Mujze] win oo QY
Tzt A Hsela 9l avAHEe] ALE FEle] WEldloa daS ¢Asta
AFUH 259, Bok B2 49 AH|atE o] 2vtEE Bl & F(tablet) 52 1Y
71718 B3 QAEY Zaxd F48n AUt o] EAEL, 9= gel= fl(world
wide web, “WWW™)!! Aol AlgE= Qe SRS APsh= AW ol
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