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Showdown over Net Neutrality (USA)

Content, Applications, Network Poroviders (ISPs)
Serv1ce (OTT)

= Telcos + Cable Companies
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TCP/IP Model

Internet Protocol (IP) Stack

Berkeley sockets interface

Unreliable
best effort
datagram
delivery
(process-
process)

Unreliable
best effort
datagram
delivery

(host-host)

AN

User\gxplication program (FTP, Telnet, WWW, email)

User datagram protocol Transmission control

/

R o v 7™ E R hardware

»

Reliable
byte stream

> (UDP) protocol (TCP) *

Network interface (ethernet)

delivery
(process-
process)

A

Source: http://www.cs.cmu.edu

Physical
connection




The Seven Layers of OSI

N NAR 2 43S M4 HE B

Module-oriented design :
Receive

Data

Transmit

e  Application Layer

End -to-end :
Session Layer

principle
Transport Layer

— Physical Link ————

R 0 U T E R 4



OSI Model vs. TCP/IP Layers

05I Model TCPSIP _
Layers Protocol - TCP/IP Protocal Suite
Architecture
Layers .
Application
Layer
Presentation Application
Layer Layer Telnet ||[FTPYSMTF ||DNS || RIP [|SMMP
Session
Laver
Transport Haost-to-Host
Layer Transpart TiCP LCP
L
Metwarl ayer
Data-Link Layer ARP
Layer Metworl;
Physical Interface Ethernet Tp'f'!‘:e"' FF'raImE ATM




Ficure 5. TCP/IP Lavérs WiTHIN COMMUNICATION SYSTEM LAYERS

Logical / Code Layer

Application / Services

Application Layer

Transport Layer

Metwork / IP Layer

Link Layer

Text, Speech, Music, Piciures, Video, erc.

Code is Law

(Logical Layex/
Code Layer)

Web Browsers, E-mail Client Programs, MP3
Ripping Software, Word Processors, e,

HTTF, SMTP, FTP, DNS, etx. :
Layered Architecture

of InternetS &A™ 2t

i HolM 2
. ZelE #o|of
1P, ICMP, IGMP ® EE-'I—]' E"0'0"

- =c|H glo]of

Interface 1o the Physical Layer

Ethernet, Modem, DSL, Cable, T1, Fiber
Opucs, Satellite, Bleetcoth, etc.



Layered Architecture of Internet
:Implication to Regulation

05| 24 TCP/P 2% st w84 Z79 2% AJER=e]
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=22 0| (FTP, oH=230) i S o —,l_—-._:.'_ll_.
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Before the
Federal Communications Commission
Washington, D.C. 20554

T T
Ul ™
o* . s,

In the Matter of

Protecting and Promoting the Open Internet

ON REMAND, DECLARATORY RULING, AND ORDER

GN Docket No. 14-28

T ' —

Released: March 12, 2015

By the Commuission: Chairman Wheeler and Commissioners Clyburn and Rosenworcel 1ssuing separate
statements, Commissioners Pal and O°Rielly dissenting and 1ssuing separate

statements.
TABLE OF CONTENTS

Para

R 1 I U L I 0 USRS 1

R L A T N T SR 7

A_ Strong Rules That Protect Consumers from Past and Future Tactics that Threaten the
LT O T o o T 14
I. Clear, Bright-1ine BULES ... e e s e s e e n s s e s s mema e e e 14
2. No Unreasonable Interference or Unreasonable Disadvantage to Consumers or Edge

g 0 T ) = SRR 20

3. Enhanced TransparemiCy ... oo e 23

A, SCope O the RULES ..o e se e s e s e s s e s e m s s s mm s s am s ammr s mnnns 25

i TR 4 40 o1 1 U 1 U 36
Promoting Investment with a Modern Title IL ... e s e 37 8

A

Sustamable Open INternet RULES ... e s e s e s s s s e mssen sam s nmsmnnnns 41



FCC Net Neutrality Rule(2015)

No Blocking : All sites /apps must be equally
accessible. ISPs and telecom operators should

not block certain sites or apps just because they don’t
pay them.

No Slowing down (throttling) of some sites: All sites
must be accessible at the same speed (at ISPs/telco
level). No intented speeding up of certain sites
because of additional payment.

No Paid Prioritization.

- The cost of access must be the same for all sites ?
- No “Zero Rating™?



FCC Net Neutrality Rule(2015) & 7}

e MEZHO: Wired + Wireless Internet Traffic !!!!

e 20154 X} 20 A~& Rl =: Court of Appeal Federal
Circuit by AT&T, Verizon, Sprint and T-Mobile

« X802 “reasonable network management” Sf2|M L
ERA &e|e "= O C|7HX| el7t?

o =X|CH4: “commercially unreasonable practice
o|0|7} B35t =2I9| AX|

e Local Network, Last-mile &X|= olf2&. 1 2{L} Middle-
mile©| Tier 2EHA|0] E2| T SX|0 LAl &=

e Peering Contract A} A|= FCC A 2t20| OfL|2t= Y%

- O{H Zero-rating PlanO| U=l K| EICI7}= Case-
by-caseZ TtCHS|ZI LY

-
> 201
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Internet Traffic (Northern America 2014)
Netflix and YouTube Are America's Biggest Traffic Hogs

Percentage of peak period downstream traffic in North America, by application*

HTTP

8.6 %

N E -I- |: I_ | x fagfg;]nk. Bitfél:}nt'
34.9 % |

MPEG |
2.7%

Source: The Global Internet Phenomerta esepLa=2014, Sandvine



War: Cable/Satellite vs. OTT Providers

LR 30.2 hulu

otad 2287
R 4023 [f veneeeros
dish 141 F Charter
o 114 cOX.

Top 10 video distributors(MVPD)in North America in 2015

i
5.7
.

4.4

e
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Rank

Over-the-Top Internet Traffic

Upstream

Application

Share

Annlication

Share

(North America 2014)

Downstream

Aggregate

Application

Share

Table 2 - Top 10 Peak Period Applications - North America, Fixed Access

1| BitTorrent B Netflix 32.39%
2 | Netflix 4 YouTube 13.25%
3 |HTTP 18} HTTP 8.47%
4 | 5L 7.05%8 Facebook i BitTorrent 5.03%
5 | YouTube 6.14% | BitTorrent 2.80% | Facebook 2.94%
6 | iCloud 4.41% | 1Tunes 2.77% | S5L 2.63%
7| Skype 2.77% | MPEG - OTHER 2.66% | iTunes 2.55%
8 | Facebook 2.60% | Amazon Video 2.58% | MPEG - OTHER 2.44%
9 | FaceTime 2.38% | 55L 2.14% | Amazon Video 2.3T%
10 | Dropbox 1.48% | Hulu 1.41% | Hulu 1.20%
68.98% 74.89% 73.28%

~Isandvine

"



Internet Traffic Application

(Europe 2014)
Upstream Downstream Aggregate
Rank Application Share Application Share Application Share

1 |HTTP HTTP HTTP 23.31%
2 | Facebook YouTube YouTube 19.04%
3 | BitTorrent . Facebook Facebook 12.54%
4 | Skype 8.33% | MPEG - OTHER BitTorrent 3.82%
5 | YouTube 7.41% | SSL 3.06% | MPEG - OTHER 3.44%
6 | SSL 5.70% | Flash Video 3.03% | SSL 3.42%
7 | Google Cloud 3.39% | BitTorrent 3.01% | Flash Video 2.66%
8 | iTunes 1.88% | Google Cloud 1.90% | Skype 2.43%
9 | Instagram 1.76% | Google Market 1.67% | Google Cloud 2.10%
10 | Apple iMessage 1.47% | iTunes 1.61% | iTunes 1.64%

69.05% 75.70% 74.43%

Jsandvine

Table 8 - Top 10 Peak Period Applications - Europe, Mobile Access




Network Architecture

Tier 2 ISP

Transit

Tier 3 Network Tier 3 Network
(multi-homed ISP) (single homed ISP)

T Y

Internet users
(business, consumers, etc)

17



Netflix
Over-the -Top. ( Content Provider)

Tata Level 3 X0 Cogent Others

'f@;____l__l tg__l__r__nef,ﬁgck_po}te_?_;ggider
® ~ | ===

.\9 x_‘.. .::':9"'"" : x}: Il ;.__.;
Comcast Internet Service Prgvders :Last-M\qle

Charter AT&T

End Users, Customezrs

Source: Netflix, The Case Against ISP Tolls
http://blog.netflix.com/2014/04/the-case-against-isp-tolls._html




Comcast-Netflix Deal

% change in Netflix download speed

VL T —

Netflix and Comcast agree on direct connection deal : Cox +45%

............................................

éth::lmt:a:v..t +24%
Google Fiber +19%

............................................................................................

."J'.T\.WTUE'_'IFLE' _F:' I:
: Verizon FIOS -6%

....................................................................

Jan.  Feb. Mar. Apr.  May  Jun.  Jul.  Aug.  Sep. Oct
2013

SOURCE: Netfix
GRAPHIC: The Washington Post. Published April 24, 2014

Source: Netflix 19



Smart TV tratfic blocked

= =0 £ QlEt 3Ale] Ecfy x|CHEHE

TR KT
KT SKEECRC LGLH

ADETY &4 ADETV R 5= =
(LG, AL| S 2o Linix] HES 8 SS)

Izt et 4198+ 281t

L L

H| ADFETV A

=

KT, &M ADIETV 0|2 XIS2| CIE{:l H&
ADPETVAH xich (2012) © O|2X} 0] £15H 2X]

Source: http://www.hani.co.kr/arti/economy/i1t/518349_html
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Global Mobile Data Traffic, by Type

2008 - 2015E 2010-2015E
CAGR
Total 92%
L L
o M2M* 109%
5,000,000 - e e e o e e e e
1Data 80%
8,000,000 - e
3,000,000 oo o o o e - WFile Sharing  62%

2,000,000 v g Video 104%

1,000,000 e :
mVolP 42%,

Total Mobile Data Traffic (Tetabyte per month)

I ———— ". | i |
2008 2009 2010 2011E 2012E 2013E 2014E 2015E

Source: Cizco Visual Networking Index (WNI) Global Data Traffic Forecast, 2010-2015



2G-3G T|AE G AOjEE 4G ~0lEE A=)
T = [mmara AR (e 2B [xmeara 1HENR ey | 112
(TB) (MB) (TB) (MB) (TB) (MB) (TB) (MB)
14.12 63 4 6,087 1064 | 113019 | 3312 | 119,189 | 2,188
‘15.1 65 5 5,600 1,044 | 112,021 3222 | 117686 | 2,153
“15.2 60 4 4,762 933 109,073 3,095 113,895 2,084
‘15.3 65 5 4815 986 120,035 | 3,365 | 124915 | 2,302
‘15.4 B2 4 4,551 968 125904 | 3,495 | 130516 | 2,398
‘15.5 50 4 4 351 961 132,545 3,637 136,946 2 506
I oM Eaymy gt I 2M Eaym gt
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M= 2l01E AlEl: T-Mobile

T-Mobile’s Unlimited Music Streaming Is
the Worst for Net Neutrality

J At T-Mobile from all of the top music
services > data charges do not apply

"Music freedom" looks like a benefit for
subscribers, and that's the most dangerous
part.

Most things that T-Mobile has done over the last
vear have made me feel warm and fuzzy inside,
but I felt a pit in my stomach on Wednesday

streaming music services won't count against

users’ data limits.

IHStE‘ﬂd Df tl‘E-’Eltillg al] IllllSiC SEI"E-'iCES E{'.]_llﬂ].]}-', T_ E‘ﬂubile CEOD John Legere speaks during an event in Seattle on
ednesday. June 18, 2014

24



M= 2{|0]| &l (toll-free-data)l| =

 Mobile Network Operators (MNOs) provided ‘free’
connection to their selected sites, namely their content
stores and service portals

e Zero-rating/ toll-free data / sponsored data : nonneutral

& @

Edge Providers
(YouTube, Amazon, iTunes)

Wireless Conncet
Users



M= 2{|0]| &l (toll-free-data)l| /=

e MNOs collaborated with Edge Providers
(Application/Content providers) to facilitate the
delivery of the zero rated content

- a form of paid prioritization
—> violates Net neutrality rule

e MNOs have ability to offer zero-rates to their
subscribers (users) = ability to influence the
popularity of selected web content and
applications in mobile.

e MNOs capture and increase their market share
by offering free quota packages.



2M olE4YI2 Ml CHE (Ful4 |
2 [{0|E{ 8t= =Xl scare
bandwidth resource)

Free data, contentE 57} 210{5l=
71? : &H|Xl= &l6t= SAAR M
Cl0|E] =i MEWY|=S

erH =21 Win & Win &}
- MNOs (Lock-in= 1})
- Customer(HIO|E{E OF2 =
- Edge provider(OIAIE! 715)

Zero-rated appa= MNOs2| O}AH|E
=ap=0|C}

= ARl

FM IEL E2f|E =&l (wireless
congestion) ZYA&A | 22| XEt

= 55%0f| 0|2= FM CIE{ A H]
S. oiLi2| IE{Hlofl= siLt2)
£0| ZK( Only One Internet,
Same rule)

= A form of paid prioritization

S>TSEY =0 fHl. A& E
Y xoll, 2212l 3 X FHlE

= AH|X} AMH|AQ} ZEIX MEH
HE sIEs5HA &

« ZEeAEA SO HMS
XMalA|7|0{ 2AEFE Y (CAS)O|
A 55| FEt

» PMAA(Wirless MNOs) 0| A
SIS EICIH 7 M ISPE OFELI}
X2 Ese Ao|Ll.
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‘Facebook Zero' =2 =4

MW =7t=2] TXE Ol A=A
g H 0| A= &= H|E 80| MSot0] 7r &K}
0.facebook.com %I'EH -rrE- 50017H Telco 2" X'”-rr

“REEZONE | ’Google Free Zone’ T2 7
N XY 724 72 YN 5 R B
3 b 8 8 ex) OlE, LIO|X|2|0F & ': TeIco ot X'||.,_,.

now search emall andshare

'Wikipedia Zero’ =2 174
71T Cjotof] FE=2 E&H00] & 0|8
lex) 2=, O EF AR C|OF2tH|OF, Ht7 | A

Flipkart app in India
Telco major Airtel +
e-commerce major Flipkart
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internet.org HIZ 2I0]E Al

innovation Challenge qE

=
Today, the internet isn’t

accessible for two thirds |“=o7ie

~ . Facebook, Ericsson, MediaTek,
of the world. Imaginea | Nokia, Opera, Qualcomm, Samsung

world where it connects

Making Access Affordable
Using Data more Efficiently
Helping Business Drive Accezsgs

us all.




O.facebook.com- Experience

Today's experience:
(m.facebook.com)

Mobile site
(Lots of dataand

photos)

0.facebook.com's experience:
(O.facebook.com or Zero.facebook.com)

r-- L

T Mimiscers's. C el
P AT bl B [
i

Claar indscation : Photos are
w‘:"m' o ph' ’Dg'fmd 2 that the mobilo ﬁﬂfgr ;”cmf Displayed an
operator s (Pages which are

sponsoring this charged for)



HI2 20| Atel: Q1=

 Telecom major Bharti Airtel launched an open marketing
platform “Airtel Zero” that allows customers to access a
variety of mobile applications for free,

e data charges to be paid by the application providers.

e Telecom Regulatory Authority of India (TRAI) -
zero-rating plan does not violate Net neutrality

Mobiles & accessories

555555 g (91 results found)

Samsung Galaxy ¥ 553160 (Grey)
Price : As-7830 Ri T3S0 (5% 7 A 4800l

[ Buy This Item

Dediwrisd in 2-4 bwrs

Samsung Galaxy Ace SS830..
Pricw : FaiF200 R 13900 [T29% f Rz 33
| Buy This Item

D pvdrinc] 1A 2 -4 i

H Samsung Galaxy Mote M-T000

e e




« Mobile app makers register with Airtel Zero
to give customers toll-free access to their apps.
e Airtel Zero will inform the customers about these
Toll-free apps.
 Then customers will download these apps and access them
at zero data charges.

T2 INET NEUTRALITY BRI L |11 | RIRTEL ZERO [

UNDE®RN WNET NEUTHNALLITT UNDER AIRTEL ZTERD —— alrel
[ I |

You pay _ZJ free | El‘__Pay AIRTEL
YOURE] data = YOURE

PHONER<——— PHONE
Charge

forall

O

|@{
O

Differential pricing of packet data

Source: NDTV, Apr 10, 2015, Net neutrality supporters downrate

Flipkart app after Co-Founder supports Airtel zero -



Canadian Radio-television and
Telecommunications cracks down on zero-
rating in two net neutrality rulings

CRTC backs net neutrality in ruling against apps that favour
certain content

Regulator makes key ruling in favour of net neutrality in case involving Bell, Videotron and others

Mobile carriers Bell
Mobility and Vidéotron
were exempting their own
mobile TV services from
their regular data plans,
while counting traffic for
rival services against
those data caps.




X2 240|&! Alt|: Comcast’s Xfinity App

—

b —

chruty  On Demand (kids 5)

- Laii-Lle

ki)
ﬁ T ‘m .': e
| — X e 1

U

e ISPs might zero-rate their own applications, while
counting all other applications against the cap.

e Comcast’s Xfinity App is zero-rated, while other

online streaming apps like Netflix or Hulu count
towards the cap—> =& HIC|28|ZFA| &2 HHAHOE7| =
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 Regulators in Chile, the Netherlands, Slovenia
and Canada explicitly prohibited zero-rating,

 Regulators in Germany, Austria and Norway
publicly stated that zero-rating violates network
neutrality.

e Zero-rating has a strong discriminatory effect.

Zero-rating’ should not be permitted where

(a) it 1s paid-for by edge providers;

(b)it is offered to selected applications within a
class to the exclusion of others, even if there is
no payment involved”



HHMZ o]E=2 BSE Y
CHst Z st #Ied21)?

Barbara van Schewick

Zero-rating in exchange for edge-provider payment

e Zero-rating harms the start-up innovation ecosystem
and free speech

e Zero-rating harms users > Application providers will
have to recoup the costs of zero- rating (ex: through
higher prices or more advertising on the site.)

e Users will ultimately pay the price.

Source: Analysis of Proposed Network Neutrality Rules Barbara van

Schewickl February 18, 2015 http://cyberlaw.stanford.edu/ %
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