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2% 23 u AkEeE 30%E A AHeRAY A £e 45% BolHLkS 53] 2015
AZtEEE B4 4uf oy 20184 2ulE Yolyon AuleEE 20159 89 13u] Ao 2018\ 4
HE "ot H AA45 99 AFo 9stH FUECPAEIUALEE T} 2015-20184F0] o] 16%E A
g UJo=d 98 JeUAESESE wjd "Folx) A nfdolth4) U G AR AETA So| A
A ¢o}, AAZ EA H|go] ArtEo] CAP/} HEsl= WARR-EQIA], ISP A EsF= H&4F F4K5E A
91%], CDNOIA| A Esh= v 87bA] &8 A= BEHusit)

Weighted Median 10 Gbps IP Transit & Wavelength Prices on Major International Routes, Q2 2018

MNotes: Each line represents the weighted median monthly lease price for an unprotected 10 Gbps
wavelength on an individual route. Each circle represents the weighted median monthly price per
Mbps for a 10 GigE IP transit port i the listed city. Routes and cities are shaded cormresponding to
price, from least expensive in biue 1o Mmost expensive in red. Prices are in USD and exclude local
access and installation fees, 10 Gbps & 10 GigE = 10.000 Mbps.

Source: TeleGecgraphy ©@ 2016 PriMetrica, Inc.

TS A fEuete] W AMEEE Mbps® 9229 A Hl=o] 434, FHO 7.2 Axola, dE9 2
7IxE9] 198 39AMERTE HA 3| EthTelegeogrphay 2018 ALE).
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2. paid peering o+

7t FH 5 A G AE E)(ETNO:European  Telecommunications Network Operators' Association)2] 412} %]
E1}F2(SPNP: Send Party network Pay)

) Fa2u8&

20129 FrHBAAAAES|(EINO)E HAAA EL2(SPNP) HEE A4k Zdls Ak vl @itk ETNO

= 20129 9€¥ ITUS SA|BAITFAIZ2KITRs: International Telecommunication Regulations) 7} =245

43) https://blog.telegeography.com/outlook-for-ip-transit-prices-in-2018 (2019.10.23.821)
44) https://n.news.naver.com/article/138/0002078078 2019.10.23. &9l
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46) ETNO, ITRs Proposal to Address New Internet Ecosystem, ETNO paper on Contribution to
WCIT, 2012. 9.

47) OECD, Internet Traffic Exchange Market Developments and Policy Chanllenges(Working Paper
on Communication Infrastructure and Services Policy), Jan. 31st, 2013.

48) IP Fai&avs ASANMY & (capacity)’|Eoz ARFHY &F71& AEav TARAY AR +
oA =t} ol2fgt #AoA end-to-end SPNP A2 Hloly A&o] AEsiAte= A2 24teE 7]vt
oz ggAx 2y E Fcte QU9 HolEdE dAlo &Als] HulE= AlRtol2tal shitt. BEREC,
An assessment of IP interconnection in the context of Net Neutrality, 6 Dec. 2012.
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L} Netflix vs. Comcast

Hol= vjojy Atgl= 53] CP7} ISPOIAl BAHERE &% F Bol AEstoof dthes A= ol 7}

& gol afEE Atlolth. mEtA AMdBA] et ek voto] Basith Hte 2EZY AHIAE Al
e HEdae AEo] Algshe ZH=o o] dojxak Af2ES 22 ISp7t noz 289l F
Y& A EY S8 WAl O Ax 3949 Fo] AstEAvta 1astiT o)l ISP= T8
s o) Aot HAMEEA ofs) BAE Ao ofyzt UEH 2] At EgfZoz U7 EFteleta FAs
At AEgze| Eo] A ISPEH ] 34%c] o]Ethal AWt o] F4L SHis
& A A FHas @ Ak o E UEYHEe Ao sy ANEEE A AEs
AL FERAHLE AlFshe A 2HCE HNZEA HEAEEE AEsh=t ol dE
Ygre HAN2ES o2l A A7 AE °F4(paid direct interconnection agreements) S ¥+ F, Hto]E&

(Verizon) & TH& Ho]A] ISPEAE UNEY 29 FF4 ARl2Tt BAH0E AFEES o3 o8& A
Attt o)F AA2E D UEYx9 oFg s AT T2 ISP EFE FE AFEHE UEFYH2Y 5949
shdo] €53 FEHIAT 20131 d Toll NEY 29 He Hail ok, NEH vt ISPEH AR HEHH
= A3 § A ALH 0 AT

% A YEYro Felxrt HFolgA A AgHe Aotk CAPY| FHl=& ISPE B3 AT
AR A dEddEnt. O AL IA F 7HA Baelt. 94 CDN(Content Delivery Nerworks)E ©]-8-3=
Aot == ISP A Hé

CDNE o] &3k Walo] 98 ¢ CAPE CAPY FHI2E SARSE AHAE AFshs Akamaisl 2
& CDNAIFAENA H&S AEFTE CDNS ISPE CAPY ZH=Z Ads] Fu}h ol#3 k4 3lolA
CDN& 1I8°] HuUFe FHzs: $Asks 7k ISPIAl AEIH. 5 ‘CAP(ex.HZE2)-
CDN(ex.Akamai, level 3) - ISP(ex. N ZE) - o] &2 Aot} H|E A& A2 F WAE o|Folxith
CAP(ex. W1 =8 2)9} CDN(ex.Akamai)Ztol(CAP7}F CDNOAl H]-§& A &), 18] CDN(ex.Akamai)Z} ISP(ex.7]
7N 2=E)Ztell(CDNe] ISPolA] H]-&A| &) o] Fofzltt

Theo & o/ EN3l Ao ogt Afolth ShollA dFstidxe]l T4 dode FARE 729 ISP7
2] FREFAMEAOR) F5HES ATt ER3S AFste ISP thE ISPolH, EARAS AlF
© ISPE 49 ISPolth. webA EWAS AlFHE ISP AT 3t ISPOIAl HlE-& A&

UEH2 - FAIN2E A AS, @d3els CDNAFRIAE 243 g¥3 2l= ISPE CDNY|YS
JAFste] UEY2o] FZHxE 32E 3tk AA2EE TE CDNoAl 873t%o] d¥3oA UEFYH2x

https://www.usatoday.com/story/tech/columnist/komando/2014/09/05/3-netflix-secrets-you-need
-to-know/14916013/ and

https://www.nytimes.com/2014/02/24/business/media/comcast-and-netflix-reach-a-streaming-agree
ment.html (2019.10.22.&91)

50) https://qz.com/256586/the-inside-story-of-how-netflix-came-to-pay-comcast-for-internet-traffic/
(2019.10.22. &3l)




3

tlo

TxEEe] BalE EP tig HEH &S 273 Zolth Idd #¥3e o¥d A&
2EE B AT olF USY2E o dFES AR T, A5 77
102 YEYre}t AEA%S Foai. S Ul
7} AHA 5%k CDN(Content Delivery Network), 2Z7#49E(OpenConnect)E 213 ISP} 47T A o]
= CAP7} obd, CDNAEAZA A oFoltt.
Selvet A8 FEHEIA A FASAL e ISP 7] AEALske] FAHAP A AEAHM o=
S S A AR o] AlEle AAEA gth $-EuUets CDNe}F ISP fr& W o] &A%k
Fate A7A AR Y fle AT AR, AARTE CAP T+ CDN#o| 3 o] 8741k 7 5579
ISP7He] Jojg e g FAlolH, ¥ M= fEluet F5AAZte] ISPoll thste] dE Aabsietal 7]
I

Ao thg HlwE gFaz dty A= o3t AHE SAE

[» fo
Lo

E_O

4

i
[

&
2

i
i

73

} A4S 9AY £ Yt BIE Polsof FTsiE TS = Tk T of
o sl PHA Seluehs = 2 AT odlshs e R Welolth CAPE A=HA B ol 9l
B ol§088 dis 9o &l AELh Thy old o] 1SPe] HEHL] wHAT ol
£ ojujshe Zloletd B A EAL ThERE 530S g
BB S5, YT ARIBANAACA HEAE TS Fold ANFAAGES AW 23
g o

= o7l Witk §-2 A7 A “7IZEAAI A 2

cf

o &g S-S Fojur ISP

OS2 3 AFHEfECl TP w2 TIPEAARIARA HT| e RN FAAT] AR, o]8AF
4% 55 nEste] AAE Aok A A7|EAAN Y] dsAEe ewod FAS Adst A2

H4e S 8aicof B 9|78 7] BEolt

3. FEAHEFAAY ZAH - FolR e Aol e FEA4H(paid peering)’ &
BRI} A WA B 24
Soige] BAe Fas) RN WAoIh 1 o] FE HolP A&l ME Hlgo] FAFL AR i

ot
Z017] WZoltt. T Afle] A dEHESHA AN HEADAE FrE 7 e A Ei 7k
4 7, IP adress, w¥ EH F 5 AT Hejo] Ao FARSt: vo|dL thEE L A9l ISPt o]
FoA= ofth wEtA T4l HEEE FALeH, EEe Aol gle & JolRE IE & 74 ISPE
AHAEH 799 fAlol ks Au) H89 50%E FEIES sto] A JaFAtele Ae ARt
Ik wEbA AA g S st e AAES AR dojde @ g e AR AAe AR A

A<
gall T=th dolde AT 7HN e T84 FHEE AT 71F<S peering

it
of
ol

™

(ex-ante) 2. & Peering Policy

51) http://www.ddaily.co.kr/news/article/?no=185600 (2019.10.22.)
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61)
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Content Diversity (December 24, 2018). Available at SSRN: https://ssrn.com/abstract=2872908 or
http://dx.doi.org/10.2139/ssrn.2872908 (2019.10.22.8H91)




U A 29259 ARQIAIESY] EFYS BF e JEO Bon, EfY HF 2 FYNEr 3 &
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ARlz7E Ha Q1AL o2’ CPEe) 22 A So HlFo & o I At Y FELR B olE

g7te AEES QA3te AL /M3 delolthed

olgig Fge] TAEA | ZEH AUF e wul ISP wAHo] 5] Wwolth FA% 149
(Tier-1) ISP AHA19] JTEIYl W2 WESL T W& 7k AAGARE A WiiZg-g o] gate] Z2HaA Ed
o AT F JE ARIAE udth 29 149 ISP AL ZHAIAl Mul2AE AFEel 1o EL
ISPOIA| Transit AHI2E HIE A 7t AE st HES QU glom, 2pake] F Qo] wWet Peering
HEo 2 3t AZ(Full Connectivity)®] 7Hs3t ISP Fldto|t}. WHA 27 9|(Tier-2) ISP A4lo] QIE|U
W B LﬂE°4£L BE 7 YA BAR 1A AAEH HFol EANA MEHIE ATt AgAEtL
& F Aot olHd AAE Peering AES SHAAE YRE Transit7UlE st hAd AFE(Full
Connectivity)S R3h= ARdztolth $-gluele] KT71 3710l sigdth 3A1$(Tier-3) ISPE 241919} 2]
JEM ME YEL A B 7T YA o, 14919k 2419 AZAH] HF o] &AofA VEHAE Al
o= 22 ARIARRIL & F Utk o]5L Transit 7S 3T AU AE AT 4 Atk

=Y ISP 22 CAPY AMHI2E AF3sH7] flaiAe sl AHedA Y Edlg HEde tial A4

2 39ollA EYGS Fdstedok st W ISPEY T &7 v FEIeith AAAHE S
271 A 72 5 224 CAPY EgELe Y ISP7F = 1A (Tier DAFEANA Transit Bl-&-& A Esjof
e TR dE 5o 229 ¥ CPY A%, vl Alste] el AH4lEtEH mls ofE ISPe}
CAPY] IDCZF A%< 3ta v=f g ISPOIA Transit MHIAE 243 oz 3= ISP/} 753 %
= B3l guiel FAskA fk Egjgo] FUtetA HW g ISPO] e E33o] MAE 4 9o Edl
2l H8-2 3= ISP7} HesiAl fok 29 oy CP7F muiolA ANAHE THA i EYus
ASME o] 8atA Yots H7] wjiEe] HASAHE M7 G3 A Atk 2009d AREE EA] ©]
2 FYYAIE o] &9 Fitor EffFo] FFsA Aw AlE I AHAEAHE Fol =4 A o
fof e RS Fola JE A3 Aolthes) I ISPE Peering policyS 7HAaL JAINH FASHA] &L
Ao, 1A19E 319 ArdAet A& AlolE Openolal =y ARGAR thafix= AATE PolicyE 283t
Thal ghet.66)

olg)gt 5ol HiFo] & wf YESA FA| M=o U] v IWsord A7jeta E 4 9lth 5G
o] AAIHA FE3E FastAY 149 A AYS 93 VES A HAo] A3 a7HTh ofAolelA
PEA} A7HE, T, % & 44 A9 AT AYAE Bfska ok B g5 HIFo
B o A9 FAg] o]2A] Edhe 3 coidWl=e AA Hiel ITARMES A Awolgks £8E0|
AstAzb o AAE Aol opdrieke o FAlvkA Tk
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< Tier-1 ISP 7}A= EA >
AR PR HES

Peering= &}1. 9%

a5 T8 Edge AEE o

A AA A 298 Ho]ES Peering JATIOE HA 28T Y F, A AA BE A|ERZ EF
g Agst=d o] Transit AHI2E W& a7} }l5
cshtel BiE olgel F5F FRel AR 5 Per® HANT L
- UYS VIEAEZE A FACE Bf T JUstd o8 T U
- A AAL o]gAF & PeerAtF AL} FF FFAle] Tt
<List of Tier 1 networks>
AL =} A&7} AS number
AT&T S 7018
. 209
CenturyLink (formerly Level 3, Qwest, 3356
Savvis, Global Crossing, TW Telecom | 7]=¢ 3549
and Exodus)
4323
Deutsche Telekom Global Carrier =d 3320
3257
GTT Communications, Inc. (formerly 36
Tinet, nLayer, Hibernia Atlantic and | 7|3 5550
Interoute)
8928
KPN International Y= 286
Liberty Global = 6330
NTT C icati (A ica)
oTnmumca ions merica gn 5014
(formerly Verio)[
Orange (OpenTransit) R0 P 5511
PCCW Global T3 3491
Sprint (SoftBank Group) 9B 1239
Tata Communications (formerly
A= 6453
Teleglobe)
Telecom Italia Sparkle (Seabone) ol e-g] o} 6762
Telxius (Subsidiary of Telefénica) Eap | 12956
Telia Carrier 29 1299
701
Verizon Enterprise Solutions (formerly o 702
UUNET and XO Communications)[ 703
2828
Zayo Group (formerly AboveNet)[ v = 6461
Z4] : https://en.m.wikipedia.org/wiki/Tier 1 network# (2019.10.25.2%1)



7} 229 CAPY W =9 U

=] ISP= IDC U CPE°I7] BGP(Border Gateway Protocol) $1%5< A3t Sty CPES BGP 7&<
o] &3t 1o Qe 2E AH Zgo] Brista, CPEY A9 ISP % 54 YEYI(ASNE) EFY
9] oflgo] WAL k. §HA, 319 FTtAE U Z7]5E BGP dES 588 21 9l

5 o9 A9 HAAY CPe B AA UEYIAE Bty A b9k wiEe] QU] 34317
AsME ISPERE HHN2E AFEgich tdiE Pl A$E FuY Aesxx He 2B$EE P AH
o AF& s, T4 CPY A9+ ISP7L AAl Ao ZHl=E ié%‘%}—t— 7357 Btk 23y 2l
= 224 HECP7t AAHoE 22 YEYIE FRee F¢E trth 722 2008 YE~m=5 A
Yotz AZs= sAAlE FH FAGE o]F AR ?—-"ét‘& BE 108 o) delgkal gtk w4
9 BAARI 2ZHET} Y3k BET 6t o) AH, P20l FET W2 ofn] A AA AN EF
o] 25%5 ATt il T F Ak o]ife] FRE EgFolgta b6 2014 o] F Izl fAE 9
3 30042 (oF 229)S FAY o, 202170 FE9-E AHlzd HAE teb] {8 Al A A0lE 3
et 53] HolHAE S F7I72 b al BRlvk vk A2 F5Ee AlolE 33 F Aot 22 AA
25 AZdsh= Zo] 62000FY(9978km)e] g AL FE = FAAPE obd 7IYo] Ak Hxo UF
F AolEolth. A 72 FTvE ZEo AZEH AAYAY FFLE "shue] HHER AY =
tolEldlE)e] FHEoAE BE gHS AE&Bor ddshs Aol 729 FEolgal Bilut Urhed) #H ol
225 QA 27 &3 A2 ofAo} FA AolEole TR vl on, nlo]ARATEE 12T H |
E o9 HolHE AT T U BB Y I FAlES A7) dUdy AE A FAERE T53)

T gl olrhEE FeheE Aol FARSIUA A 269 THE B FEel Hrka Fehem)
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68) https://www.hankyung.com/it/article/201909253376Y (2019.10.24. )
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9) http://news.khan.co.kr/kh_news/khan_art view.html?art_id=201801171646001#csidx67d13b33e622¢c881586ab64ddd2f5
0) http:/news.khan.co.kr/kh news/khan art view.html?art id=201801171646001 (2019.10.24.)




Google Network

The largest cloud network, compnsed of more than 100 points of presence
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