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\ email | WWW | phone | ...
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\ SMTP | HTTP | RTP | ...
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\\\x\\\:CP UDP | ... _
) v

ethernet | PPP | ...

CSMA | async | sonet | ...

copper | fiber | radio | ...
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» Not physical but logical (TCP/IP) network

- Fixed(coaxial, utp, fiber optic, hfc) line, electric
cable, mobile spectrum

» Not dependent on physical layer
o competitive
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Content and application
markets

Application layer

f
[ Retail broadband and Internet connectivity market J
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Network layer
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| ISPs
Q Wholesale interconnection market ¥,
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Data packet : voice, message, moving picture, tv
or else

B 2= 7|5 end point(AFFH) 7} dobA a1
U EY A= I A5 32 (dummy network)

o Dummy network = minimal, efficient = cheap
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Circuit Switching in a Telephone Network
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' Telsphone Telephone
Switch s Switch .
Many paths are Wl
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The circuit stays active, even

if no one is speaking. Telephone Network




Packet Switching in a Data Network

Many paths may be
used for a single

communication as
individual packets are
routed to a

destination

Prior to transmission,

each communication is Internet At the destination,
broken into packets Source Destination | Sequence packets may be

which are addressed and ||address address number reassembled into order
numbered. according to their

During peak periods, communication may be delayed, but not denied. sequence number.
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y JELIF 9o ® I Y #tH(ogical net)

y HHER A A7 A= H Y AT (dummy net or
neutral net)

y Ml YEdl=2 Fd8El e H Y 228 AR 27t
L&t end-to—end service)

y 1Rl =% WolX| L, o] 8-X} & WolX|Y o] 7HX]
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7} A o 2 =18tk (any user=provider)
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» No Single Internet Line/Network of Networks
» Cf. walled garden(¢trlgo=2wl G2 3
- ex) IPTV
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ClE{ull Al = : Peering/Transit

Remote Peering

Remote Peering ~ Domain ’
< Domain ' ISPA

Transit Domain J
Remote Peering

‘ Domain '
Peering

Domain

Backdoor connection g

to transit service Local Exchange

\ /\ Locally Exchanged raffic

Figure 8. Peering and transit purchase.
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Content and application
markets

Application layer
A

f
{ Retail broadband and Internet connectivity market J

/ /

Network layer
AL

V ISPs
‘Wholesale interconnection market 5
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Why??7?

y 1Yol 1 AY7Z7HInternet Architecture A
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y o] 82} H 2] Y7 human rights/end user
rights)
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> Dummy net = NO! Intellicent Net (DPI Deep Packet
[nspection)
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BITS OF FREEDOM

VERDEDIGT DIGITALE BURGERRECHTEN

If Internet providers could
charge users extra to
refrain from blockin

specific services, this wou
happen
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» Ed Whitacre(AT&T CEQO) Internet Tiering (“slow lane” for
“public internet” vs. “fast lane” for Quality of Service(QoS) for
favored contents)
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Zero-pricing
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US/Korea FTA (2007, 5/25)

» Chapter Fifteen Electronic Commerce, Article 15.7 Principles
on Access to and Use of the Internet for Electronic Commerce

» To support the development and growth of electronic commerce to
facilitate trade, each Party recognizes that consumers in its territory
should be able to:

» (a) access and use services and digital products of their choice, unless
prohibited by law;

» (b) run applications and services of their choice, subject to the needs of
law enforcement;

» (c) connect their choice of devices to the Internet, provided such
devices do not harm the network and are not prohibited by domestic
law; and

» (d) have the benefit of competition among network providers,
application and service providers, and content providers

40



FCC Policy Statement (2005, 9/23)

» Moreover, to ensure that broadband networks are widely deployed, open, affordable, and
accessible to all consumers, the Commission adopts the following principles:

» *To encourage broadband deployment and preserve and promote the open and
interconnected nature of the public Internet, consumers are entitled to access the lawful
Internet content of their choice.

» *To encourage broadband deployment and preserve and promote the open and
interconnected nature of the public Internet, consumers are entitled to run applications
and use services of their choice, subject to the needs of law enforcement.

» *To encourage broadband deployment and preserve and promote the open and
interconnected nature of the public Internet, consumers are entitled to connect their
choice of legal devices that do not harm the network.

» *To encourage broadband deployment and preserve and promote the open and
interconnected nature of the public Internet, consumers are entitled to competition among
network providers, application and service providers, and content providers.

41
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FCC, Rules for Preserving the free
& open Internet (2010, 12/23)

» To provide greater clarity and certainty regarding the continued freedom and openness of
the Internet, we adopt three basic rules that are grounded in broadly accepted Internet
norms, as well as our own prior decisions:

» 1. Transparency. Fixed and mobile broadband providers must disclose the network
» management practices, performance characteristics, and terms and conditions of their
» broadband services;

ii. No blocking. Fixed broadband providers may not block lawful content, applications,
services, or non-harmful devices; mobile broadband providers may not block lawful
websites, or block applications that compete with their voice or video telephony
services; and

v v v Vv

» iii. No unreasonable discrimination. Fixed broadband providers may not unreasonably
» discriminate in transmitting lawful network traffic.
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Directive 2009/140/EC

»  (g) in paragraph 4, the following point shall be added:

» "(g) promoting the ability of end-users to access and distribute information or run applications and
services of their choice;";

»  (h) the following paragraph shall be added:

» "5. The national regulatory authorities shall, in pursuit of the policy objectives referred to in paragraphs
2, 3 and 4, apply objective, transparent, non-discriminatory and proportionate regulatory principles by,
inter alia:

> (a) promoting regulatory predictability by ensuring a consistent regulatory approach over
appropriate review periods;

> (b) ensuring that, in similar circumstances, there is no discrimination in the treatment of
undertakings providing electronic communications networks and services;

> (c) safeguarding competition to the benefit of consumers and promoting, where appropriate,
infrastructure-based competition;

> (d) promoting efficient investment and innovation in new and enhanced infrastructures, including
by ensuring that any access obligation takes appropriate account of the risk incurred by the
investing undertakings and by permitting various cooperative arrangements between investors and
parties seeking access to diversify the risk of investment, whilst ensuring that competition in the
market and the principle of non-discrimination are preserved;

> (e) taking due account of the variety of conditions relating to competition and consumers that exist
in the various geographic areas within a Member State;

- (f) imposing ex-ante regulatory obligations only where there is no effective and sustainable
competition and relaxing or lifting such obligations as soon as that condition is fulfilled.";

44



The Dutch law (7.4a TA) in short (Not the
literal text, but meaning is very close)

» No hindering or slowing down applications and
services on the Internet, unless NECESSARY to:

minimize the effects of congestion, giving equal
treatment to equal types of traffic;

preserve integrity and security of network, service
and terminal equipment;

restrict spam if user has given consent; or
give effect to a legislative provision or court order.

[this should have been here too: comply with an
explicit request from the subscriber, provided that
this request is freely given and does not imply lower
subscription fees]

v

v

v VvV v
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Dutch law (continued)

» 7.4a sub 3

» Providers of Internet access services do not
make the prices for Internet access subject to
the online applications or services used or
offered through the Internet access service.




