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What is the Electronic Frontier
Foundation?

* Nonprofit founded * Primary Issues:

in 1990 — Free speech

— 75% of funding from individual - Intellectual Property

donations (41,000+), 20% from — Innovation

foundations, and 5% from — Privacy

companies _

Transparency

OCDE)

— 80+ people: Lawyers, activists,

technologists




So why does EFF care about Net
Neutrality?

* Individuals should have the freedom to use
the Internet however they choose
— No blocking, no discrimination

* Individuals should have control over what
they do online
— No interference

Net Neutrality-Related Terms

* Internet “fast lanes”

* Peering/interconnection agreements
* CDN agreements

* Zero-rating

* Open access

* Data caps

* Traffic blocking/interference




What IS Net Neutrality?

Global NN Coalition:

— “Net neutrality requires that the Internet be maintained as an
open platform, on which network providers treat all content,
applications and services equally, without discrimination. “

Public Knowledge:

— “The principle that the company that connects you to the
Internet does not get to control what you do on the Internet. “

Consumers:

- ljust want to go wherever | want and no one stops or
interferes with my choice.

US Telecom Market History

e The Telecommunications system started as a monopoly under AT&T and
remained as such for decades. Economic theory supported benevolent
monopolists rather than “ruinous” competition.

e (Cable companies came decades later as a means to extend broadcast
television signals into rural markets.

e Department of Justice ordered the breakup of the AT&T monopoly creating
regional telephone companies in 1982.

e 1983 the first cell phone service was launched through what is now AT&T
Wireless. Government grants two licenses for duopoly wireless markets.
Market was expensive and lacked innovation.




US Telecom Market History Part 2

In 1993 Congress passed the Omnibus Budget Reconciliation Act where
government policy promotes competition in wireless markets through
spectrum auctions.

Created dozens of cell phone companies following the auctions.

With this background, after working on passage for 6 years, Congress
passes the landmark Telecommunications Act of 1996 also known as the
Communications Act.

Convergence played a significant role where telephone wanted to get into
television, cable wanted to get into telephone, satellite wanted access to
cable television content.

Common Carriage Roots from
Centuries Ago

Merchants faced economic discrimination
based on value of goods transported
Government declared equal treatment and
no interferences with transit of goods.




Common Carriage -
Telephone History

TUKY ADVERTISEMENTS PHONES

- e The “Kingsbury Commitment” was the
One Policy AT&T monopoly’s pledge to the
One System government in exchange for sanctioned
monopoly status.

e Federal government was actively
exploring antitrust violations of the
telephone monopoly, and agreed to
common carrier status in 1913.

e Universal Access, Nondiscrimination, No
e blocking or interference with
communications.

the American
Comapany is

AT&T Monopoly Still Exerted Total
Control Over Network

1956 - Hush a Phone
A Telephone Silencer -the HUSH-A-PHONE

A solution of three phone problems of subscribers

Safegquarding Privacy: So athers cannot hear confidential matters
Eliminating Phone Talk Annoyance: Quicling the office for personnel efficiency
Improving Hearing in Noisy Places: By keeping surrcunding noises out of the transmitier

Write for Booklet T-E.

Hush-A-Phone Corporation, 43 W. 16th St., N. Y. City _veee o

Pedestal Phone

Models for Hand-set Phone

1968 - Carterfone




Commercial Internet Started Under
Common Carrier Rules

* Lots of choice because telephone legally
could not interfere with competitors

2 [z ][2

Connected!

Cable Television Companies
Deployed Cable Modems

 Communications Act established
two regimes. One for dialup
services that were connected
through telecom services and
telecom services.

* Telecom services -Common Carriage
* Information services - Not Common Carriage




Reclassification?

* Information Service — Think AOL or Prodigy or
Compuserve

— Offer the capability to store, transform, process,
retrieve, etc. information via telecommunications

— Limited regulation allowed

e Telecommunications Service — Think modern ISPs

— Offer to transmit data to wherever the user wants
without changing the content

— More extensive regulation allowed

FCC Classifies Broadband As Information Service
but Asserts Subject to Net Neutrality

1) Freedom to Access
Content

2) Freedom to Use
Applications

3) Freedom to

Attach Personal Devices
4) Freedom to Obtain Service Plan Information




FCC Chairman Martin Issues
Internet Policy Statement

o To encourage broadband deployment and preserve and promote the open and interconnected
nature of the public Internet, consumers are entitled to access the lawful Intemet 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.

e 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."”

o 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.'*

Why is Net Neutrality
a big deal in the US?

* ISPs have interfered/are interfering with
traffic
— Outright blocking (AT&T and FaceTime)
— Discrimination (Charging for tethering)
— Traffic interference (Comcast and BitTorrent)

* Lack of meaningful competition for most




Madison River blocks VolP

® ISP engaged in blocking phone calls over
Voice Over Internet Protocol to force
customers to purchase their service.

e Included the blocking of emergency services.

e FCC takes action to end practice. Fines
company under common carriage rules.

Traffic Interference:
Comcast & BitTorrent

* May 2007 — BitTorrent users on Comcast notice
problems

* Sep 2007 — Comcast assures EFF it does not
deliberately interfere with particular protocols

e Oct 2007 — EFF publishes an investigation,
showing Comcast is injecting forged RST
packets into BitTorrent TCP sessions

* Nov 2007 — Comcast still claims they’re only
“delaying” traffic




Traffic Interference:
Comcast & BitTorrent

e August 2008 — FCC orders Comcast to stop
* September 2008 — Comcast challenges

e April 2010 — D.C. Circuit rules in favor of
Comcast

FCC realizes they need to
revisit their authority

FCC Efforts to Enforce Net Neutrality
are Stifled in the Courts

e Landmark cases involve litigation initiated by
Comcast and Verizon

e Courts state only common carriers can be regulated
to be net neutral

W) VEriZONY




Blocking: AT&T and FaceTime

Jun 2012 — Apple announces FaceTime available for use over
cellular networks

Aug 2012 — AT&T announces that only MobileShare plans could
use FaceTime

— Verizon and Sprint allow all customers to use FaceTime
Nov 2012 — AT&T relents, allows FaceTime on tiered data plans

May 2013 — AT&T blocks video chat on Google’s updated
hangouts

Jun 2013 — FaceTime finally allowed on all plans

* AT&T’s blocking:

— Had nothing to do with amount of data used
— Had nothing to do with congestion levels
— Based purely on kind of data plan

* Translation:

— Pay AT&T more, or they won’t let you use your
data the way you want to




Netflix-Comcast Deal Marks The End Of Net Neutrality

Average Netflix connection speeds on Comcast's broadband network

3.0 Mbps

2.8 Mbps
E T F l | February 2014
Netflix and Comcast agree on direct connection deal
2.6 Mbps

2.4 Mbps
2.2 Mbps
2.0 Mbps
1.8 Mbps
1.6 Mbps

1.4 Mbps
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

2013 2014

@statistacharts  Source: Netflix m

Peering is more efficient and beneficial for both
parties but Comcast wanted extra fees (2014)

e Netflix estimated that 1 hour of video over
Comcast’s network if they allowed them to
directly connect would cost Comcast a fraction
of a penny.

e 1 Gigabyte of data = < 5.01

20




FCC Attempts and Fails to Enforce Net Neutrality over
Information Services, Reasserts Common Carrier Authority

Why the FCC Created
the Open Internet Order of 2015

* |SP behavior kept getting worse, not better
— Blocking
— Discrimination
— Throttling
— Interfering
e Competition wasn’t happening in high-speed
— As of 2018, 85 percent of Americans have a monopoly
or no choice for speeds in excess of 100 mbps

21




Figure 4

Percentages of Developed Census Blocks in which Providers Reported the Deployment of

Percentage of Census Blocks with Housing Units

— 0 Providers

100 1

90 4

80 4

704

60 1

501

40

301

Residential Fixed Broadband as of December 31, 2016

4

“
At Jeast 3 Mbps At least 10 Mbps At least 25 Mbps At least 100 Mbps
downstresm and at feast downstream and at Jeast downstream and af least downstream and at Jeast
768 kbps upstream® 1 Mbps upstream™ 3 Mbps upstream 10 Mbps upstream

== | Provider === 2 Providers @ 3+ Providers

FCC Decides to Deregulate Industry

* |ssues the “Restoring Internet Freedom
Order” and declares ISPs no longer common

carriers.

 Claims ISPs needed more flexibility to deploy.

22




ISP Capital Expenditures

e Comcast: in 2016 “capital expenditures
increased 7.5% to $9.1 billion”

e AT&T up 10%, $22.9 billion in 2016

 CenturylLink up 3.5%, $2.96 billion in 2016

Their Own Words

* “We’re investing aggressively in the network architecture that is
going to give us a competitive advantage in cost...and we continue
to invest in spectrum.”

— AT&T CEO Randall Stephenson, January 2016

e ““This growth [in non-programming expenses] reflects increased
spending to improve the customer experience as we’ve added
technicians and service personnel to strengthen our dispatch teams
and operations and invested in training, tools and technology.”

— Comcast CFO Mike Cavanagh, February 2016

30
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Their Own Words

* “Once again in 2015, we invested heavily in our network and
equipment. Network investments to drive better reliability and
greater capacity.”

— TWC CEO Robert Marcus, January 2016

* “We remain committed to consistently investing in our networks for
the future. Our 2015 investments have positioned us for growth and
allow us to maintain our network leadership position as consistently
acknowledged by third parties...We continue to invest in our 4G LTE
network”

— Verizon CFO Fran Shammo, January 2016

31

Extremely Controversial Decision

JOIN THE PROTEST
DEC 7 VERIZON STORES NATIONWIDE

R g oMmoRe[Z] -

PRES
e VTERNET

TEKEEPERS .

KILLING

NET NEUTRALITY
WILL HURT SMALL
BUSINESSES,
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The Most Commented on Federal Action in History

e 1,000+ small businesses in opposition
e 900+ online video producers
e 41 Small ISPs
e 60 City Mayors
e Millions of Americans
Filters Filings 23,951,671 results neszna RSS®™ - FCC Actions

5 50 106'@ = A A A & & ™DaePoxediDescendingv Consumer and

Docket 17-108 [x ]
" Governmental
@ Dan Vierthaler 17-108 Affalre Rureai
2 & -.preserve net neutrality and Title 2... 572118
Restoring Intemst
Eaecinin Recsied: 8302018  Postedi8/31/12 Pt
Bureau Name < . 3
Wireline Competition Hursau TDS Telecommunications, Inc. WcC 17-108 Wireline
Applicant - Competition Bureau
Date Created 18082902-1.pdf ] 118
- Recelvedi/27/201  Postech8/30018 [ Lerre | &

Britteny 17-108 wireline

L.Without Net Neutrality the internet would no.. Competition Bureau

Receled(200018  Posiedi®/30/18 22004
S ERRATA
Date Ranges Johnathan Robertson 17-108

Wireline

-.Bring back Net neutrality... Competition Bureau
Express Comment Received:8/20/2018 PostedB/30/18 [ express | 174018
B = Kirk Langevin 17-108 0
Standard Filings Only .| strongly support net neutrality backed by Title... xllreeclv:sn:municatlons

S daimnPnes o sarnne o o R

State Legislatures and Governors Respond

e Total states with legislation proposed: 32
e Proposed resolutions opposing FCC’s repeal: 8
e States with Executive Orders: 6




Legislators and Governors Enact
Net Neutrality Laws in Response

NET NEUTRALITY:
FREE AND OPEN INTERNET
FOR NEW JERSFY

|

.‘?.'Y‘

Recently Discovered that Verizon was Caught Throttling
Fire Fighters Over Weeks During Emergency

e Santa Clara Fire Department uses wireless to track resources in realtime to fight fire, uses
gigabytes of information when active, virtually zero when inactive.

e Fire Department uncertain about the type of plan they were promised, believed it to be unlimited.
e Verizon throttles 4G LTE service down to kilobit dialup speed.

e No federal or state agency with responsibility to discipline Verizon for their errors.

v. 105, 13-1UD4, 15-100), 18-1Ud0, 13-

1061, 18-1062, 18-1064, IB-1065, 18-
FEDERAL COMMUNICATIONS 1066, 18-1067, 18-1068, 18-1088, 18-
COMMISSION and UNITED STATES OF 1089, 18-1105
AMERICA,
Respondents,

DECLARATION OF FIRE CHIEF ANTHONY BOWDEN

1. Anthony Bowden, declare:

1. I'make this declaration in support of the Brief of the County of Santa Clara
(“County™) in the matter referenced above. [ know the facts herein of my own personal
knowledge and if called upon to do so, | eould competently testify to them under oath,

2 1 was recently appointed the Fire Chief for the Santa Clara County Central Fire
Protection District (“County Fire™). As Fire Chiel, I also serve as Fire Marshal for Santa Clara

County and as the California Office of Emengency Services (OES) Operational Area Fire and

26



California on Track to Enact Strongest Net Neutrality State Laws
in Country

e No blocking, no throttling, no
paid prioritization rules.

e Bans zero rating practices
where ISPs exerts preferential
treatment for its own products
or in exchange for a fee.

e Prohibits circumvention of net
neutrality rules at the point of
interconnection.

e Empowers State AG to
investigate ISP practices.

e Bill now awaiting Governor
Brown’s signature, enjoyed
support from both political
parties.

The Dangers of Rent Seeking and
Who Pays for Infrastructure?

® Major ISPs in U.S. market regularly assert they can not invest in new networks if
they cannot charge additional fees.

e Historically raised concerns with capacity and inability to render a service at the
bandwidth their users expect.

e But Americans already pay extraordinarily high rates for broadband service
because we have regional monopolies. Some markets are 300% to 400% above
competitive rates for gigabit service.

e Even after complete deregulation, major ISPs have not committed to rolling out
fiber to the home (FTTH), but rather make vague commitments to 5G.

27



What Drives the Cost of
Instructure?

High (and one time) sunk costs in deployment
Poor rights of way management

Delays in construction

Civil works (accounting for potentially 80% of
the costs).

Rather than explore additional fees, policy
should attempt to maximize the savings by
reducing these costs.

US Example

e City of Brentwood, California, mandated that
all new construction build an underground
conduit system for the city to own and
manage.

® Local ISP was able to deploy infrastructure
cheaply because they did not have to dig up
the streets. Sells gigabit fiber at $40 a month
for a profit.

28




American ISPs are Flushed with Capital

e Congress cut corporate taxes very low, ISPs have billions in
new profits.
o Verizon - $4 billion extra for 2018
o AT&T - S3 billion extra for 2018
o Comcast - $1.8 billion extra for 2018

e Total expected profits for 2018 exceeds $42 billion in profits,
yet no new investments and same arguments against
regulation persist.

Assertions Regarding Cost for Infrastructure Must Receive Scrutiny

e Government owned ISP in Tennessee (EPB Fiber Optics) is the world’s fastest ISP at 10
gigabit symmetrical service for residents.

e Since it is publicly owned, it must report all of its financial information in great detail to
taxpayers unlike private corporations.

e Fiber has incredible capacity, cheap to upgrade, and appears to be very profitable.

e Major ISP neglect of FTTH deployment stems from their lack of willingness to pay sunk costs.

Financials of the EPB ISP (in thousands of dollars)
$160,000
$140,000
$120,000
$100,000

580,000

$60,000
$40,000
20,000

S0

—— REvVEnues

w—— Operating Expenses

= Capital Expenditures
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U.S. Regulation of Interconnection Market has kept Bandwidth Costs Low, but FCC
Abandonment of Common Carrier Protections Likely to Reverse that Trend

Relative Cost of Bandwidth
Assumes cost of transit in Europe ana North America is 10 units
Six expensive networks (HiNet, Korea Telecom, Opltus, Telecom Argenting, Telefonica, Telstra)
Peering ( Effective Ratio Effective Ratio
e, CLOUDFLARE [ ) | Bandwidth | (relative | Bandwidth Cost without | (relative
Cost o expensive networks to
(units) Europe) {units) Europe)
Middle East 100% 0 D.0x 0 0.0x
Europe 60% 4 1.0x 4 1.0x
North America 408 6 1.5% ) 1.5x
Africa 208 14 35x 4 3.5x
Asia 6056 28 7.0x 14 3.5
South America 60% 68 17.0x 17 4.3x
Oceania (Australia/NZ) 50% 85 21.3x 17 4.3x

e Notably Seoul has one of the most expensive transit costs in the world despite
advance infrastructure.

e U.S. Market likely to increase in transit costs due to monopoly challenges and lack
of oversight. Previous regime that kept cost low was good faith duty to negotiate,
but no price regulation.

e Making it less attractive to house content locally will reduce the Internet’s efficiency
to seamlessly connect users with the world.

When we can exchange culture and knowledge easily, we
expand our horizons and grow closer.

| see further now because | stand on the shoulders of giants.

But rent seeking behaviors add friction to the benefits the
Internet conveys.

30




A more humorous and personal example of cultural exchange through
the Internet.

South Rorean band BTS break Taylor
Swift's YouTube record

YouTube & v
@YouTube

5:51 PM - Aug 27, 2018
Q) 100K () 56.1K people are talking about this

31




Within Seconds | Access K-Pop Music Because YouTube Content can Directly Connect
with Local ISP at Low Cost (though this will probably change over time with the absence
of common carrier protections)

C 0 | @ Secure | https://www.youtube.com/watch?v=pBuZEGYXABE&feature=youtu.be

= 33 Premium Search

#BTS #LEASEH#IDOL

BTS (BHEF4 H T IDOL Official MV

e M @ 294K B SHARE =

What else does EFF fear without net
neutrality rules?

* |SPs already walked back their neutrality
promises

— As of April 2017, Comcast stopped promising
not to engage in paid prioritization

Video throttling from mobile ISPs

ISPs will make slow, subtle changes

* Possible extra charges for certain services
— VPNSs, peer-to-peer filesharing

Possible video throttling by wired ISPs
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To Recap

* Where we are:
— Some ISPs have demonstrated some bad behavior
— FCC wrote new rules to protect consumers
— FCC repealed those rules

— Repeal faces challenges in the courts, in Congress,
and the states

* Where we’re going:
— ISP changes will be slow and subtle
— Repeal may or may not be struck down
— State laws may or may not be upheld

Questions?

Ernesto Falcon
Legislative Counsel
Ernesto@eff.org

33



34



N
3
3l







56 AILI2)
YSTY IY WY} WY

AlDig SIS

LLLLLL

37



o AFE Yo 2E Y HIEHI N HSE= HOIE L] LI, 3,
HIBXHES HMSAIHXL) Soll 2A|1glo] SSst7l X2|=lofoF Sith= A
o QUE{SU0IN 2| Ttk e2e) HE]
o ERjI2 ZRLl &. +MX7} F=70|= HEglo] MejMS Walof ofsH
SS5I1 HIXPEXo 2 Xz2||o{oF Sick=s |E|
o QIE|Y Y= I3 dZ0| U= 4|0l w2t FHLSY Y=ot SMY

7t 2R 5|

H| Xt
(Non-discrimination)

= x| A
M2y g2ES

(Access) (Interconnection)

© AB1%, Dryrer

7|1 E2| 2E{ U1l QoS =X

o Z|X Qlg{ulle “ciict fd=l(end—to—end principle)” & 7[HiS
2 HEY3AS s24dE Irhstsia HIE2 ZAsIsk= YHHez2 1
|1, o] #HElo 2fsl 2lE{Lllo] W

o CHHCTH RIZ|2 19814 Jerome Saltzer, David Reed, and David
Clarke| =20l H7|=ReH, O SHMUE2 HEHHIL XIs L o
EMA SH(LS HOE = U752 Y BTl £ L A 22
2 7kt st thesHA| PHS0{0F Stk Y

o QIE{Y JHUXISS a7t Bx| ‘QIE{Y’ O[Rtm AW Y= DRE
= Ul 7|22 WHAIZo2M O] HEIS XHYUS
o Ol2{3t AIER QIEUL BRE{OIN ZEMASIE TIS(TRS Al
sh= 715)2 2ASIOR QXIAIZT, 0[2 HAIS QlE{uio] o)
mat k0| 2 HIOIEE 249 A7l ol 2a5t Z2MAT} EQ 8
ol HIZ XM2|Z 7ks7 8 =S

38




CHHSH Q152 olH3| SBEIR

o ECHHTH }I=l0| IETF(Internet Engineering Task Force)2| 0424
Ol MAlof| Z4T 3t 7|28 MIB5I 2L}, RFC 195801 7|&=!
e HEIS EH ofEE|AH oMol HEet A o] 7IX| SH

OlN 2X|ES0]| A|7|

o EIH—J °|Ei'i i1I71IOIIkI OH=2I#|0|M0] R+15+= QoSE 25 A

o ClEule ﬁaﬂ M2E ME|Sk= HixEt 42k
ChollM 2SI H X 0|8& SXI5
HEe| X3S WUCk= Holl ==afjof &

|
i

ro oA

IN =

71 7
Chst =2 3

=

ro
ir

o SAlo| HxHe| QIEH F2 O[SHTARISS 2719} CHE HAl =
2350k &

o

He} S2 St

(S
o 20 Fo| x7| QWS 2RE|9 7Y 52

o 2011 Ho| QIE{LOIM ABAISAISS $HOR I) ZIton IS
Z2 aaN 7o} HPZnle] B SHO2 A8

o TBL} BxHO| QIEIHE ALSSHS R JHOISC] 5717} B XS 8
2|20|x| @k, Brofol Ra|0[2t Exjabs BT 24%/0] ojnfsks b
o ZH0| SIZ Z0| BA A5 0|22 HSIE M 4 WAl A Hayst
CH= 7h2 84 82 X2 ok

o MZE2 AMH|A mEl

o MZ2 ofiZ2|#ol40] 2JsH &S U2 ME2 MH|A RHE2 MH|A
gito| st SEo =M Xt FE +E2 2750 1 Ad|A0f A
ofpt AH|XIE2 OE0| Altet E8 =0l tist H2lE 7H

o H|3Xle| =Xt
o Bixj| CHEEO| QIE|Y ALBXIZ} 71ISLT U Wl AIHAISS Ae
A ISPEA MER MHIAE S5 At g W3

© Agi%, ey 6




AlE O 7t 28 80| blist 8 JCl

o 7IX}t AJE Z3to]| HE 2| Aot Eci| S0 S 4Add| H|E
2ot Sl 2 ISPE2 MER +2 AESS 2ol M= ot ZAY
o MZ2 Al 2 Edll ZHIX/0HS2|AI0IM A|ECE AlY HHE &
CHSH= ot
o CHA|O] (traffic shaping) 7|&2 0|28t TS A{H|A o] X[EH S|}
L XIEst T A
o S0|LI= Ezfjmiofl CHEt ST 2 £ U o|ECh7t HE

o HHH CP= ISPQ| LHIK7t £l= MH|A S& S8t S &THE A=
o 2M ISP AH| 22| CHx| & Y Fx= He}

> A S4/A FYd Soll IE Yol SH-E ol

CRSHEN R e 1

>
02
1L
L
Pa
[

K]
ol
e
02
—
=
o
L~
T
1
A
1z

© 4m1%, sryTier

40



AlH|= F0| 7ts8

o X[ Fo|of HEt Pai= 7|=HO= S5 ISP7} QUEH T Al

BN YRS ASRIHIZS ZH= 22 FRIZ Sk U=H, Al
izt 20| S| 2 /0fZ2|H 01 AZOR HOIE X|
o] ZxH XHHIZH ALREY 4 US

=T M3

o 0|z AFEYS flst ZTEQI AAMECHE FIIFHHOLL H
SU0H AlXIZE BYE Bdslsh= A FAE A &S 2o

o HiMTELS S¢t 0152 FL A= i A
E2 0l8X}2] F2t HIE Soiol k= X|ui=

o 3L} HHIHR YRIE ZEIX/OhE|HO|MES MESHE 0| XHE0| Tt
E Z%E OIE{Ll MHIAZ MBBl0| M2 2412 E2i5H=r, 0l2{3t £4l0]
|

[y =y — | — [ iy — — |

=
8o Hj2|sich= Hol, 382 SRYESE Z=xsk= ¥ Z2HHE = U
2

7 & Hall=,
ZAE0|HLL Flgt A2 ol & 744 XH2ollA o|F0iXI= &
$7} BLHFTC) = A

o ui7{0f 2Eji0] “MEf’ Bt JHUMY FTI} 72 HdZS AHSICH S
ele, +2S8 20| MEA| MEx|ojxl= ol CHaiAl
ol gt Fde| &lE €10] OIF THAlIsHOF St F=8

A o
-l—-roal'—rgiE

Ok

o USEYEX HE0A= ISP7I +ESEIE F81HM XA E= 2

A7t HIEshks Eelftls sk =Xl CPe| E2fT2 X Ex
Xgete=M HIERQT 22| AIEXHS 2EI=/0lZ2|AHI0[M Al
zto2 Fol& HOR ofldt

A

o Ol2{2t X|uj= o] ZH| Lttof| CHal Al7t Siok= @2 HFE Biti=
2lE MAISI 0|22 UTAMAHARS

o i=a|o| HA2 S JIK|ZN, T3St AIE K| S E= Holo| f912
AR 3R] QTH= FMI), K| OIS Sal YN 7X7} SaIS8t0| 7
X2 w5t 9} SitE 0= 2AISE0| o H2XQI Z2007| HE

. olzK= ol

Mgl prejrier)

10

41




o5 ChFda 2E T O] L7t 5 X

o USEM A7} BAITXIS AHHISH SHHE XStz = 55 sloll
AlgiEl= Zio|X|at, FE MH|AE MESHcommoditizing) &2 M
ISP7} X[AO| MH|AS ZAMAIIXIR} X3l 4= Q=2 SH= S0IE
XA &

o O|2igt Ha2 MH|7|dt IS AX|5ln YO =SIE Xsl5IH L2
=71 & 4 Am, AX|o] QB M| AN SHSHE OF7IF 4 2

o XiExids} o|20] MEH X o= XMIFSXIEEIE 51831H 714 4
d 2o MEiTFs-del B71 A LSt Se] EuE 7iciE + Ao
2AH|XF 2 3 AS|SHE SIE = US

o U SEM A7t HuatE ZR Ert SEXQI HISZie| ZHo| o4k
1, 0|= TIE] £ 7| olzE Hoj=2|A El=2= FIflo| XsHxlo] £
dof| FEH S Ehls A= B

© dai, sretrfeti n

o5 Chgda 2E T O] L7t £ 5 =X

o UHAIEC| HM EH, BFEIM HEI2 oY H| 2| BEHE
ol2xHilA| EEAI7|1 AiXozZ CPEMAIE YS9 EXZ
(subsidy)2 MBete2M ey WHe| HESE0]| £AS(Lee and
Wu, 2009)

o UHAIEME oL 8t 2 MAHXo=Z Lfto =M AIES &35
T I HEQT SnE 2HsiskE 20| £2%{Q1 Mo = QIME

o HE{3 0|8 HIES 0IEXI7t HILHEXCE REsh= QlEWel =
7t XI5Elof 2 dnf, 7chet 2212 7 |gS0| S&et HHH 0I8X=
= S4H|ofl ¥2 FES 7|1 0|Z40] FxH Hsixl= 20| XY

o| Agel

0




O]20] OFE2IM XAH 3|

o USEYl 7K HIHoIAUE o= S 174 FCCII YSEY =
HE h7|E MAsIR=0], 3 gel= ...
o YSEY2 I & H 7IXI7} otz AlEAE0 A Hak= 714
o HIERS7} CP2t 0|EXERE Di7HSHE Stite] SHFZLE AHAIY BM 21

o UFEIMo| MY ol
o USUNS FW A, 0[S} B I S AL 2 7

2Bt $EH

o AlEe| @dYs Halel A =SH Soll o2t YSEY M=ofl et gfz=el
MHEL A HE0| ER

o UEYI| SHE 1L:
o FCCE YEQjIo] YHAIRS E5t 71MN0| ‘EXlo] M2E 8 A3
& zioz me
o EMAIIXH= BHES Eofl ASER5H= 0[2XI CPe| 48 35|
2fsH 7124 ME/UEY Stalo] =Xt — SHE AYxo| 42 Fxt — Exlo|
Mas

© Az, vrorfet) 1

T &5

43



Oj=o| YSEd 8 Hal

o USE Y mHl= ISPe| F£XPJt ZARMCI THE
o S4ALIEYW EX7} 165 USEUY A3| 0|F 2 5.6% HUL*
o TN 4 Yo= L RAD FX} X|H
o 54 ISPY| £X} S22 S0IE X|H AH|XI2] T S7t

* 144 Cfy| ‘164 A9l 127} ISP2| QIE{Y EXt7} Of 369(2 2

e ' 154 0|Te| ClEYl EtHO R F 50 M EXt Y ETIE 7|
CH
o QIE{4ll MHIAE SMHAMH|AGM HEMHIAZ X &SI £Hd
TA2E RX|St, AFE A HEL2 FTC(Federal Trade
Commission)2£ O|&
o 7=, Ho|AS S2 USEE A7t SlE AlE|A st SHxle
=SEY AKX X9 &S

Y erstol 0|2 =i}

@ Greenstein, Peitz, and Valletti (2016)

o 42| 7|Ht CPE 7HE E,

e CP7I & o|2rl7IE X|E5HH 10 ujzt o|2XtI 30| stElE 2
ZElH(waterbed) Et7} &l

o IS CPEEE EafiTo] Hiaisks 7 £0| 7Fs351H, ISP=
LES HWF0] 0|2XIS0] QUEUIS . RO0| AIESI=E & K2l

o ESHXISH HAE2 MB35k 20| 251 A CPEQ] Ao =2
o] & Z{ojzl= M2 X|=&t Ht UAS

@ Bourreau, Kourandi, and Valletti (2015)
o LTINS ASISIT XMHS =QISH AR, UWEXL QUE{L SAl, US
ot £5M 50| jMEl= S0Pt US




wE2l SSES BAO| flist a7l

o 0O|=29| A} Bl K& Cl 7= YSEYE 7| /X
e BEREC2 ‘15 =M M US $ ‘164 8 7lo|=2RI2 S5l S8
Zi=2o| A7 |2l YSEY HE XIE MAl
¢ Digital Single Marketz} 2X| gi2|e| S%t

HEsl HY

i

o

Fr

o X2 5G E4nl 7|E YEEY #HE| 7t 4S5 off
= LIElL}T 92
e ' 1843 28 BEREC 2|E2 European 5G ConferenceOllM '5G N/W
Slicing2| Y S A4t of= ' ofl i3l HMES FTIE AElS UH
e 0|= 5G Z7| =2 25t ISR Y 23 Holleolg metsto] siAstr| ¢
gt 2]

Berec plans industry consultation on 5G network slicing impact on net neutrality (Telecompaper, '18.02.12)

Speaking at the European 5G Conference in Brussels, Gungl underlined that Berec is not looking to question

the overall net neutrality regulation. The focus of the public consultation would be to look at what aspects of

network slicing may conflict with the regulation or Berec's guidelines on enforcing net neutrality. The aim is

to work with industry to identify possible barriers and clear the way for a quick roll — out of 5G, he said,

adding that the industry needs certainty and predicability in order to push ahead with 5G investments.
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What is 5G?

+ 1G - FDMA (FLI4)

« 2G — TDMA (AlZh

- 3G - CDMA (R E)

- 4G - OFDMA(Orthogonal
* 5G — 2GHz 2> 30-300GHz

)
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