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10 Laura Croce and Christian Grece, 2015, Trends in video-on-demand revenues

1 MTM, 2014, Prospects for Premium OTT in Western Europe
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Ve FenlgE o EETRFELEE KE &4 > Microsoft, Google,
Amazon, Lloyds Bank, Lloyd’s, Barclays, HP, Cisco % K; © hE WE R
BB B HE RS YRS e R RE Y e Hoa P B
LE o ona T oo
3. BMERD LB Sl g LA E B FE R

%%E’ HATAEE L P20 4o TSP £ EMRBRFE L, (Seed
Enterprise Investment Scheme, SEIS)3* & # & 4 ¥ 3 faftdsjs s 3D 5| erfd
P SFArRE Y TR AR R R MG EAS E o BRI

H A 4R 3% % 4 3 (Industrial Strategy green paper)® 4 % 2. % — i 4p

14 GOV.UK, 2017, Policy paper UK Digital Strategy
https://www.gov.uk/government/publications/uk-digital-strategy
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5. BER 5 FREEL DR T
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EEEEREFUNF I EREE ot MR RREN FHFEL
PO LRI R TR ORFEALEFEA D FRE & 2R )
RIRTSEAfrAr € 457 o
6. HiFIE O A PRI F B AE LR e

TP 2020 & 2w > GOV.UK ezef 8 % A HokE 3] 2,500 3 4 > Fpt
J&4r 3 GOV.UK Verify 4 w38 50 ~ GOV.UK Pay /o2 i 4% 8 5 2
GOV.UK Notify £ & B & il cfTPRF2 o
7. FIEEREGAGCHEIGF S IR KR Y Bdpai

By % 2 R LG AIRT S RIBRA TR R
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M MR TEFRE ARTRPARFELEL  RL 0 B R
pe L R PR 2 T - TR R F ) (General Data Protection
Regulation, GDPR) » % 2018 & 5 » 57 %5 GDPR > #/& i §i F chilfcdy | 3L a
FEE L BARRDER -
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RpE et T 7828 TRERS i bkt ¥
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650 § % ~ ) ~ DarkTrace (% F 3+ 6.5 FF % =~ )~ Onfido ( F FH 4 2.5
FFEA S ARAEFHLE Y Y2 F 5B AR RIIE R0 b4 Apple
7 # %437 Battersea Power Station 2% = #7014 3744300 % 5 3,000 = B 1
Google 7 # #->% i5 %7 Kings Cross % & #7eniG 304438 » £]:3 3,000 B 1 i74%
¢ s SnapIncEH EFRITL ¥ - BRERI o

SAREEEAEMBER S 5L S BP0 e 45 Softbank & fE ARM
Holdings ; Twitter & & Magic Pony ; Ctrip & P& Skyscanner ; Microsoft 5 B
SwiftKey « H & PHULF P RERERITL £ LRI L e WG &-
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B RA BTG ARERG a > BAIRTOR R - °;fl§;:fiﬁi?i‘?—'%‘¢§

A d 169 ~ fjh,i%;‘& g 1 109% ~ 41 v 3 24% - 1345 Fletcher School fr
Mastercard & {¥¢ 12017 # Heim g i* ip ¥k ( Digital Evolution Index 2017 )
FEEHEFL PN o BRI A FAPROTHE B A& R e
AL ABE B o dz I NER B AH - B SERSL S

b BREAHEROEZLIT A E o  AEREREK-ZEY B &
FolRizcnd % F K5 20%%?]23‘_@?]“ o B P ITT A2 - il A E S 1A
PRIA 6% A ] kg RE SRR ArRBEREBRERNE S G 0 2K
d7 115% > BP e oz = F mWMEHRE AR Faind o 2 Rk

b e Rl g TR RS s R AR H LR - ik
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3
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RAre T2 R E R A AL P RBEBRE R - T © g

B2 B R R e E R AR 22 GDPR 5 B 0 BRI Y s SR8 TR T RN

<

+ Matt Hancock 4p 1> @ im & B LT NEE g d 75 %o & B M HEY 2018

15 GOV.UK, 2017, The digital sectors - making the UK the best place to start and grow a digital business
https://www.gov.uk/government/publications/uk-digital-strategy/3-the-digital-sectors-making-the-uk-the-
best-place-to-start-and-grow-a-digital-business

6 Havard Business Review,2017, Would a Hard Brexit Cripple the EU’s Digital Economy?
https://hbr.org/2017/07/would-a-hard-brexit-cripple-the-eus-digital-economy
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- Bie e Ea . TR 2007-2015 B RS E AR 0 B (TL
LAFERZ PITWBRLAFELZRFR > (6302012 & 9 2 370 T 2020 |
3 B %48 | (National Development Strategy 2020 ) » -Fx (% fF 35 § %
MR PR R OA R R A B SR o SR AR A & AT v TR IR L BT 22030 % 3
D: G IS} I N E RN T < AR R 2014-2020 pMpcE ¥ 0 TP T 1 2020 B
FRGEREY Y W R0k > B FAFTE S AT S RUFE vk
PHEBRE CRFE FFE A FTAFE AETAFE R HE F R

MEANRGERE i 2 BRE o

V3@ s 2017 0 B RS EDS B EF R R £ B GDPR 4 4
http://www.twcesi.org.tw/induinfo_detail. php?1id=3844
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2010 #42d F 3 FUANAEFE L B ol Frek ki
ft 2% (Ministry of Administration and Digitization, MOAD ) i ¥ » i § fx
o @i 7 (Digital Poland) j~ " A 2030 R 7 & A2FH |~ [ 7 »isk
Frikv¢ (Efficient State Strategy 2010-2020) ;> o FFff f&dt F5c frE i 2 §
# E i+ 18 - 12 Digital Poland 3 & - VEak. St S o o IO
PrJ|aFT et AWML T RATPE T L2 FFoalo

ZEFCEK I R o 2010 EAp AT AT SIRTEE Ry B2 (The
Act of 7 May 2010 on supporting the development of telecommunications

services and networks ) » %2 FRE BL AT L RFET L EEH TR S B 2

BF 2 r i e f e ST R FHIRP TS L R G I T RRG
2R SRR AE AT AT AREEA ST EERE W

BPEARRECR S D0 AAR LMD kR E R FOT FER
#1244 (Urzad Komunikacji Elektronicznej, ™ f£ UKE) #t# = s ®

PEEFICLEREELL -BERIFALPLFT AT AAEL T

<

B g RIEZRE ",’Tf 5 7 REeAT B g+ (Multi-family building )

18 8 gma FBEMGANVE (TR E 0 20140 B 12 B St (FF) GRE TE RS SRR 3

19 Telegeography, 2015, Digital Poland programme gets underway

20 Europa, 2014, The Act of 7 May 2010 on supporting the development of telecommunications services
and networks — Poland
https://ec.europa.eu/digital-single-market/en/news/act-7-may-2010-supporting-development-
telecommunications-services-and-networks-poland
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https://pl.wikipedia.org/wiki/Urz%C4%85d_Komunikacji_Elektronicznej
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= 7
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2 2018 & & iy B i 8 'zgi"'”f”w‘% ~IE P FE AR RS
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28,

R F LD Fre b PR AR S A AR FAEMER L DY 2 S

2L William H. Melody, Wolter Lemstra, 2014, The Dynamics of Broadband Markets in Europe: Realizing

the 2020 Digital Agenda
22 Lexology, 2016, Amendment to the Development of Telecom Services and Networks Support Act in

Poland
https://www.lexology.com/library/detail.aspx?g=acb669f1-21ba-4418-a578-92b682681c0
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2 AN T £ A 2018 AR FREM 4
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PlAerc Fre i elii i g ~ ML B amEF LA RAIE TEREAFA
4 ¢ | (Fundacja Polska Bezgotowkowa, Cashless Poland ) > # i = > & JH 3
£ FRABRFPE 2 LTI AAE R xR kP RERR
I AEE BT IF A F AT 20 80P o

FRFE T §HIEST2017 E T3 LH 2 R P H A
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R hT F A N ESERRAFTIE cFHARTI P AL R
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H 4T 4k 2 4o PayPal ~ MasterPass > H s | 5 3+ & Gcimdd o g
##3v » 4 BLIK ~ IKO - Android Pay 5%,

EHFE L RFRARN

ﬁw

FEAE RS TFHAFORFPMA S
W2 5F R 2 A Tjgr W4 o ¥ i ®%EF ¥ T P2 2 (Business
Monitor International, BMI)3F £ > 2016 & & jf & "0 A &4 & 2455 19 m %

Sos 3FE 2020 £ HiE 20 @ E AT o

T~ £
(-) i w

Bl SALE S 6 0 FRAT- 2P B gAMP MR R 0 BlAc R

P E 2R S B L SR BT R R SARRAR S A 1

% hE L€ 0 2018 0 SFAALE Y 7] 488 &

% hEELE 0 20180 S FHARE R T 488 4y
http://www.trademag.org.tw/content02.asp?id=722430&type=19&url=%2Findex%2Easp%3Fno%3D19
2 EASNEE T 5 B 20150 A R 7N
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iy EFEE 2009 # 9 * FMFE KD T ERERLFTRE | (A
Strategy for American Innovation) > %t 2011 # 2 * ~2015 & 10 * fiec & P+
FEAEFEBHMAPF f#ﬁﬁ?%ﬁ’?ﬁﬁ9%%%£$’é%i
BREABTD CFESD KT E o T o R 2R GRS
B~ REAIFTA B A o B 2015 # FETRATE S 7 (Smart Cities)78 p ¢ »
FRFCRALT AR e e 20 5 BT S EIMFHES D R WA
RALIE 1.6 2 ~ o AP Nb|F 4o VT W ER W A BB AR 0 T 5
Vo g 2590l B PE R S A AT "e#T48 8 (New Frontiers in Computing) 78
p e oo d g i3t ¥ (High-Performance Computing, HPC) 8532 i o &
PRI® ~ Jade AV B s A AL ® R fo >~ WEAEPF IR Fpt 2015 £
70 FRARN Freh S H T B RFE 4T % F ) (National Strategic
Computing Initiative, NSCI) » iz pFs # - B R & A F & ivenjleg > 5 2430
P A RO AR 4 s R F R PRRE 2P
(=) A Fmim

5 A 2002 & FRe T BACEFRAIEL  (Report on Online

Personal Privacy Act) fj‘u#ﬂ drpmepe L B inF o oL Rl —?{ .

28 THE WHITE HOUSE WASHINGTON,2015,National Economic Council and Office of Science and
Technology Policy, A STRATEGY FOR AMERICAN INNOVATION

B RRFHAA Y 20150 AIFTHE B L 9 X Wk AF 2 LR
http://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=11747
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Providers®) = 8 4 % e B ¥ ¥ & 1V T % > 12 2016 & Netflix ey 18 152
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BRGE A o TGRS JUL g )j“*" Bixdas o RERTERFE
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BREY A e R Emp e

J
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0 PRI Y }_i_ﬂi.'rﬁ}l BT R FAES ISP EF 2 R o REN T RgRT K o
EEERERE G LFL S PIRETRE S T 0 R 'Lj‘ oAb < j‘ fZ % > bl4e Google -
Facebook ~ Amazon %

31 Netflix %487 = > 2016 > Netflix 4rfe 22} & 0 chPeRIRGFIH LR EF &) W%
https://media.netflix.com/zh_tw/company-blog/how-netflix-works-with-isps-around-the-globe-to-
deliver-a-great-viewing-experience
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ISP # & % &g~ Pl g i A ka0 S8 10 bibrd H 44 ISP ¥
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¥

R
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F B F 5 81% % =7 K EFEF A ICMT » CMT 5 =48 3R

NPl B L AR HEL P BN G4 CMT BE & #i=A 47

—fég_rzﬁ e el T APl IR T PR kA I T E Tﬂ‘x%“*‘-”’”?ﬂﬁz@ s s TR
i"ﬂz-—f’m B B @Wﬁi\iﬁw%ﬁlﬁﬁ"r@?i"l#‘il——rﬁ Inb‘ﬁ%)ﬁf'} Mo A
LN B BRI ow JF]" °

%L :https://zh.wikipedia.org/wiki/%ES5%85%A7%ES%AEY%B9%ES5%82%B3%E9%81%9E%E7%B6%B
2%E8%B7%AF
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et UAFFERG R pRJFIAINEFR AL A SR T

BESD G TR AR BN RTRER IR LR EEREAR
L2 ASNFEIE A AT Fry B2 VR EYe peh 52017 & T

J}ié#‘?:% é’.;/'t,%_ CMT =z ;\,j\bta ,_@ 45 Fﬁ{frﬁ""‘)%;}i,ﬁﬁ‘m'ﬁ}‘%'&((:hlef

Information Officer, CTO) 2 #p % #:iT > Ao 41 (7 4F Wi L PLIF * e B o

PAS2013#6% 4pFxt T AL THRLISEE S

(L A3 ITERLIE T ) B 2014 #3 2015 & hig im0 5 B Fe
aaITrcie 3 0 PAEE 2020 & £ 5 23 5B K EHIT B+ B Fo 52
WP R RSB AR ICT A %2 » Fade AP B B A K 2 2015 £ 2
B p 2‘;:41‘«'?36:

1. A4m4

(D reprzf 25 A# F% ITH

(2) #-IT #jisias pAf 2 2 a0 5 B8 a0 > PIUFRFLF

3 %, % ( Chief Information Officer, CIO )» &L 4 Bz ¥ 2. %% M %

34 Forbes, 2017, Chief Marketing Technologist: A Necessity In The Digital Age
https://www.forbes.com/sites/forbescommunicationscouncil/2017/05/16/chief-marketing-technologist-a-
necessity-in-the-digital-age/#1567ffe83428

35 https://www.gartner.com/smarterwithgartner/2016-2017-gartner-cmo-spend-survey-reveals-the-cmos-
growing-mandate/

¥ pREARE R 20140 2 A AL IT ERLlE RS
http://www.kantei.go.jp/jp/singi/it2/kettei/pdf/20150630/siryoul.pdf
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PAEeipiE S e Tikesided 2 & T Ep 2343 (-
Japan) > p A F Bl o= £ Bz 2020 X E-‘f—fi%&iﬁ*?ﬂ’* ICT f#/+-4+ g
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3. fRABREA 4 mak L F i E R P B (sensors ) TP R E A
RLBREPE D LAER &R RIT & P RE T f

4 ESR o

VR E LR E L 2025 BRI FARENTF RS E O
https://www.kenporen.com/include/press/2017/20170925 1.pdf

B FINCH»> 2018 > ANV RF 7ABETH loT E* * 2 13FELEHLEA
https://www.finchjapan.co.jp/50/
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¥4 4 MTGOX % % #7%) 465 P et 5, § s %20 2018 & 1
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http://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=13902
4 Cryptocompare > 2018 - https://www.cryptocompare.com/coins/btc/analysis/USD
42 https://en.wikipedia.org/wiki/Mt. Gox
43 https://buzzorange.com/techorange/2018/01/29/japan-coincheck-hacked-all-money-gone/
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741 kR : EuroISPA, 2014, ANNUAL REPORT

EurolSPA ¢ 74§ ] # 42 @i T2 B gk 250 ~ 2 53 | M

44 EuroISPA, 2018, Who we are
http://www.euroispa.org/about/who-we-are/
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45 EuroISPA, ANNUAL REPORT, 2014

46 Statista,2017, Leading telecommunication operators in Europe by revenue in 2016 (in billion euros)
https://www.statista.com/statistics/221386/revenue-of-top-20-european-telecommunication-operators/
A T

48 Check24 DE,2018, Internetanbieter im Vergleich
https://www.check24.de/dsl-handy/internetanbieter/
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w2004 & KA E p b2 g R 2 ¢ T-Online 54 %% # 5
% 5% > i 6 ISDN Fr DSL % H/efh & 47 e i 2 B IR as > 2.0 3 Bt e
SV R R P PR IR T 2 - o

2017 # > Telekom # F 3 FAE D Has X 5 40290 » g2t 42 5 Hp

BIY & DRAPEY 70960 % R3F S o L v EAGRE S ISP EF o r e

(74

Fl-+=F %8 7%= *%F Vodafone 7 19.6% ° #7 & F a3 &
Telekom ei— Lo H is 5 — T3 § F 2 % = § ehjag Pﬁzz-#%gg; &3 1&1,
Unitymedia % - % G4 W3 & ISP ?%'*Ff’r‘* B TE R L
AFEFEE2ZFEER §F 0 4ol PPk i DSL & Cable PRi% 2. Vodafone
] & p Kabel Deutschland @ #5323 | F 3 5% -

® 45 B P =% % 2 A ( Bundesnetzagentur fiir Elektrizitdt, Gas,
Telekommunikation, Post und Eisenbahnen, ™ £ BNetz ) = 2018 & 152 2017

AT KRB ARTIE? S Hp 2007 & 1 2017 & § EH F A g

4 DSLWEB,2018, Das Verbraucherportal fiir schnelles Internet
https://www.dslweb.de/

%0 Tarife.De, 2018, Die groBten DSL-Anbieter in Deutschland
https://www.tarife.de/ratgeber/groesste-telefon-dsl-anbieter-deutschland/
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https://www.dslweb.de/anbieter-telekom-dsl.php
https://www.dslweb.de/anbieter-vodafone-dsl.php
https://www.dslweb.de/anbieter-1und1-dsl.php
https://www.dslweb.de/anbieter-o2-dsl.php

Fo B ERETH T 2 A ;WA B AR Y DSLEPA N o KF T 7 F 5 2017
EMPBEC § =4 5 FenE ST L% FTTB/FTTH #£57)5% &
2017 ¥ ~F 5 0 GEDSL AP = fechz A2~ o

¥ = : Million

33,2
55 32,0
29,6 ’
280 28,7
27,3 )

26,2 ’

25,0 o 47 55 6,3 7,2
22,7 26 3.2 ,

19,7

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
W BWA, Festverbindungen, FTTB/FTTH ,HFC and Satellit # DSL

Bl 7 48 B B O AR P

F 4% kiR 1 BNetz, 2017, Netze fiir die Zukunft, JAHRESBERICHT

iz DSLweb ftit#cz > 2016 Eﬁ;ﬁ]ﬁ‘ﬁﬁi-ﬁﬁ &2 %2 v L0 E

BELH 9
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¥

Telekom

DSL provider

Telekom
Vodalone
181

02

Unitymedia

Cable provider

Vodaléne

Untymedia
Tele Columbus

181

Vodafone

M8 GRARTAHELT 3

A kiR 0 48 3 £ @ DSLWEB,2018, Das Verbraucherportal fiir schnelles Internet
https://www.dslweb.de/

Telekom RN + 46.000

Vodafone

6.358.000 QNN

181 4.450.000 [EEININY

Unitymedia RRLEE I + 32.500

02 2.082.000

Tele

Columbus 549.000 +14.000

H >

RO R T LS T - e
F A% kR : DSLWEB,2018, Das Verbraucherportal fiir schnelles Internet

https://www.dslweb.de/
FERE ST R BT 45 2016 E 5 3 FH A2 Sk
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MR EZEME - A EHE G F 3R 272015 & 4 » 3G 2

AG ehiTH = 2R LY 22 022% L R hFHU R EFF =
Deutsch Telekom, Vodafone, Telefonica > &5 SIM + #* = #iczt & = ?\#iﬁ 3
2018 E % — ZFervw f x> HA P & awm % 32495 35.195 ~32.5%% & 4
1 2B 10-

Z 1R FEE G 3% 2 e (2016~2018) F#

Deutsch
Vodafone Telefonica &3
Telekom
2018 1Q 42,730,000 46,300,000 42,777,000 131,807,000
2017 1Q 42,114,000 44,600,000 44,675,000 131,389,000
2016 1Q 40,643,000 30,334,000 43,008,000 113,985,000

FF kiR : BNetzA, Teilnehmerentwicklung im Mobilfunk

SLo B F4R i 2 % ,2018, http://www.soumu.go.jp/g-ict/country/germany/detail. html#policy
°2 d 3t Telefonica #2014 et &7 F F 5 = h¥ 4 Eplus» F9' A REH 3 § F- 428

2L,
A
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2018 1Q

Deutsch
Telekom
32.4%

Bl 102018 & 5 - F4EF AR R LD § 5
FAL kR ¢ A8 f & BNetzA, Teilnehmerentwicklung im Mobilfunk 3+ & % )

%y i BNetzA 12017 # 22 £ 38 > F 5 #ici i chR2 55 4R R 2017 #
R GFFAELILY > FHLFAREL FRUBE Y AR o U
BNetzA 33t » 3B A 4B it ) 2 1 2017 & & > 17 1P Hjivie
Fal B L REG6690 - Flpt o FE? ¢ 5 = a2 - il FAILAN

IP HjiFer= N > @ 2E B AT R T 323 N 78

~ BR

1y

ERGREANR RS FAREREEXRLL WL 2 Ty 5 PR 7o

018 R~ P FERFEFAEEFF ROHETHE RS 0L

71‘\

53 BNetz, 2017, Netze fiir die Zukunft, JAHRESBERICHT
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SR EEPIE 9790 F S it o L hERERAY S 3 5
it %R A% (9 T AR

?‘si * 10 Mbps *
b4o s Bk 4 e PRI BT 0~ & Gigabit Cities 52 %
2025 F EAR R E Y P HE DT

#2 Vodafone & i » 33+

2 WR R TR 2 5 Ap By

CityFibre & #

R

~

Total household internet take-up 86% (Q1 2016)

88% (Q1 2017)

Number of fixed broadband connections 24.7m (end 2015)

25.3m (end 2016)

Number of superfast broadband connections 9.2m (end 2015)

10.8m (end 2016)

Proportion of adults with broadband (fixed and

access the internet

0, 0,
mobile) 81% (Q1 2016) 83% (Q1 2017)
Superfast broadband take-up (% of all connections) | 38% (Q4 2015) 44% (Q4 2016)
: 28.9Mbit/s  (Nov | 36.2Mbit/s (Nov
Average actual fixed broadband speed 2015) 2016)
Proportion of people who use their mobile phone to 66% (Q1 2016) 66% (Q1 2017)

L kR Ofcom, 2018

P RBP SY 2 RS2 ISP i—‘ﬁ 73 195 73 o mRE
ISP % + British Telecom (T A BT)> RZ B L& =% % > 1981 # 10

Tl pORAE R T 2 L hREY E

DU R ARF M BT HvAR b £ AR RS A

© 1984 # & B #1418 509

* 170 B R 7o

5 Ispreview,2018, Broadband ISP Technology, https://www.ispreview.co.uk/broadband.shtml

%5 Ispreview,2018, UK ISP Listings, https://www.ispreview.co.uk/list.shtml
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https://zh.wikipedia.org/wiki/%E9%9B%BB%E4%BF%A1
https://zh.wikipedia.org/wiki/%E8%8B%B1%E5%9C%8B%E7%9A%87%E5%AE%B6%E9%83%B5%E6%94%BF

A J. , - \‘
Aty T RY Rz A2 - o

&

2017 # 2 » FREISP £ % ¢h5 & F4oB] 11 #57 BT 11 289577 & 5 »
FELE S AR PR RRRPIRA ST 0 Rt R H 8 A R

% 4 Sky ~ Virgin Media 4 % % § 2296 ~ 209577 & & o

ET

Sky

Virgin Media

Talk Talk

EE /Everything Everywhere

Plusnet

o2
YVadafone
Don't know

Other

0% 5% 10% 15% 20% 25% 30% 35%

Percentage of respondents

Bl 11 &R R R R R R A S
TR kR ¢ Statistics 2018%
EROFERRERD F G 5 RF + 4 > ¢ 3£ BT, 02, Vodafone, Three,

Tesco Mobile, Virgin Media 2 Sky o &2 #* = #3853 | % » BT 17 28% ¢

% Statista,2018, Market share held by broadband providers in Germany in the first quarter of 2017
https://www.statista.com/statistics/778910/market-share-german-broadband-providers/
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b g Z &A% F > 02 2 Vodafone A N F 2692 2196 0 = RE FimE

SRR

Iy

(1 12) -

FREREED FRLAF F T DERLEF RS T - P e E

(Mobile Virtual network Operator, MVNO - 35 #

e RARRAHE i FERERREURBDEE) o 2 H R
REFFHY %= REFE LR GIRIFOETE b o 7 RLED FRE o

|D Moblle

Vlrgln Moblle_

Tesco Moblle TalkTalk
6% 1%

B 122017 & & K {7 #* i—ﬁ’ﬁ Pk

ks

T4 kiR 0 A8 % & BT Annual Report & Form 20-F 2018, 2018 £ #
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I
$
=i

ARG Hh 1990 & SBinpd v o MpENFLTHEET R A ET
= % ¢ & 5 Telekomunikacja Polska S.A (™ # TP) > 2001 £4=d /z W7
2 & Orange P~{7 5 5482012 4 4 7 TP { # {4 5 Orange Polska-

2

iz S ISP % FHEEV O 120 A 737> = TP (& %z % % Orange)

|~

LI Y FHT R T N AU N FRBRIRAE LA 5 DA
Bo o de % 4 B TAERBRIANA > Orange 7 A 5 S8 & 0 &
WD Tt 2 £% (B 13)-2017 Eprd @ * A dicifgt &% - %4 UPC
2RI R 439 - 4p - 2012 # pF > Orange it * = #ici = =+

s WUPC R bR E * e K- L NFa2mooh- F g2+

5 www.allisps.com/en/offers/POLAND

¥ AT £ 2018 AW THREM A
https://www.dois.moea.gov.tw/file/pdf/106-65%E6%B3%A2%E8%98%AD106.6.5.pdf
% NETIA, 2012, Fastest growing telco in Poland
https://www.netia.pl/files/inwestorzy/prezentacje/generic/generic_september 2012.pdf
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2 500

2 269

2 000

1500

1 000

Subscribe rs in thousands

500

UpC Vectra Multimedia Polska Netia Orange

B 13 2017 # R g EF2* © ik

T kR ¢ Statistics 2018

oy e % TE BT G ¥ 4 Orange (77 £ 5 TP), P4, T-mobile
Polkomtel » % 7 ¥ 7 124k # { 4+ { fE 27 $5:8 UPLIF—4G LTE 14 %
LTE-A B #7(32% ¢ i & ¥ 12 300Mbps)®0iF r2 &7 35+ Poag g8 B o gl v L

I

¥HimE D 98%h* # o B¢ Orange * “Hedgif- FT g 07 4 F

304806 B R EE £ % - s e H @ = ﬂ-ii—%—z - FF

nE
1—3 .
\3\
3
‘I\
g
=

14) > 3 B4 LB HL AR -

CRBRFETCIHE EATL G ITUR 20 Tk 0 4G P B/ KE Bk BT BHd 5 3
‘I 1Gbps » & * ﬁ h® i %ﬁv;l%ﬁé,«" ERRVET &1 100Mbps’ @ LTE-Advanced 7% 100MHz 4§ &
» P BT @ig FiE 1Gbps~ F @i 500Mbps W”Fl‘} @%} A5 SR 4 A e B+ | 3 4G

rs *5;1 BB EAE %I m}j’&’* o R https.//blog.telegeography.com/pole-position-a-look-at-polands-
telecoms-markets
1k S AR AL e A YRR ST L 0 2012
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W14 2017 i fgirdprEgs 5

T kR ¢ A8 3 & TeleGeography £ %l
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s~ 3£F

2016 £ £ W 1977 7R ERRIRBREEE B0 Bk Lenfe

PR Ry & 45k g it (FTTP )~ B % :R (Fixed Wireless ) ~ ADSL % ( 4

3)0 e fRyp T ViR F R HOEAE N 4 47 0 Cable 5 2 BB &R 2 B

BRI (2 4) o

% 32012-2016 & ¥ B % P B 42 P PRI ¥ ¥ o — R Pjimnl

2012 2013 2014 2015 2016
Technology Dec Jun Dec Jun+ Dec Jun Dec Jun Dec

aDSL 865 852 851 794 792 790 775 766 772
sDSL 255 246 239 195 191 177 181 17 158
Other Wireline' 262 246 245 270 245 239 250 241 234
Cable Modem 404 403 407 394 402 391 392 387 386
FTTP 666 692 744 878 906 929 990 1,010 1,062
Satellite ) 5 5 18 16 1" 1" 6 6
Fixed Wireless 765 m 825 870 916 943 977 1,004 1,047
Mobile Wireless 70 79 7 91 98 100 97 99 98
Power Line and Other' : 0 . - . - .

Total 1,722 1,714 1,773 1,813 1,865 1,874 1,911 1,932 1,977

" For this Figure, the categories Power Line and All Other were combined with Other Wireline from June 2014 forward.
+ The June 2014 data have not been subjected to the typical quality checks (see Technical Notes).
Multiple Form 477 filers within a holding company structure count as one provider. * = 1-3 providers.

The Commission approved changes to the Form 477 in June 2013 that affect the data beginning in June 2014 (see Technical Notes). Some previously-published

data may have been revised.

F# kiR 1 FCC, 2018, Internet Access Services: Status as of December 31, 2016
¥R R A0 H e i 200 K bps 2 ¥ F
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24 $F2016 & FRRIIRGE X G- T i 52 Pyl

Downstream Speed
At least Atleast3 | Atleast 10 At least
1.5 Mbps 25 Mbps
Less than Mbps and | Mbps and At least
Technology and less and less Total
1.5 Mbps less than less than 100 Mbps
than 3 10 Mbps 25 Mbps than 100
Mbps p p Mbps
aDSL 988 1,797 10,635 11,361 1,740 6 26.526
sDSL 13 9 10 7 . . 42
Other
Wireline* 53 271 112 47 34 156 673
Cable 74 100 2,688 8.549 30,077 21,864 63,352
Modem
FTTP 29 40 637 1,848 7,000 2,486 12,041
Satellite 217 34 271 1.307 . . 1,864
Fixed 86 157 612 288 59 29 1.230
Wireless
Total 1,460 2,408 14,964 23,407 38,946 24,541 105,727
Percentages
aDSL 0.9 1.7 10.1 10.7 1.6 0.0 25.1
sDSL 0.0 0.0 0-0 0.0 . . 0.0
Other
Wireline™ 0.0 0.3 0.1 0.0 0.0 0.1 0.6
Cable
Modem 0.1 0.1 2.5 8.1 28.4 20.7 59.9
FTTP 0.0 0.0 0.6 1.7 6.6 2.4 11.4
Satellite 0.2 0.0 0.3 1.2 . . 1.8
Fixed 0.1 0.1 0.6 0.3 0.1 0.0 1.2
Wireless
Total 14 2.3 14.2 22.1 36.8 23.2 100.0

741 k& : FCC, 2018, Internet Access Services: Status as of December 31, 2016
* Power Line and Other are summarized with Other Wireline to maintain firm confidentiaiity. See Technical Notes
at the end of the repoft for a descnption of Form 477 technology categories and other repotting requirements.
# = Rounds to Zero.
» = Data withheld to maintsn firm confidentiaiity.

hR RGEH B F chepudaB2 N ¢ 5 Fixed ¥ Mobile + g % ¢ 28%¢%2
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400+

Connections in Millions

Fixed and Mobile Connections 2013-2016

376.2

Dec Jun Dec Jun Dec Jun Dec
2013 2014* 2014 2015 2015 2016 2016

[ Fixed
e Mobile

Bl 15 % 5 2013-2016 B 2 4 B2 (7 8 e B 2 B i

F A kiR 1 FCC, 2018, Internet Access Services: Status as of December 31, 2016

BHERRE IR TR FEEHAY P nEHR IR ERTGEE

B RAe TR
Mo 1984 & 4

Judgement, MFJ) -

AT&T #paffr o

T AR PRI P H3% 4 > poan Comcast = # R+ B4 PRI x—*—#'ﬁ » H =%

3o p 1876 & AT&T = =12 %k » TFfht £ W7

TR

F &R TR 20 FA-(R AL & % B #]74-> Modified Final

N

% Charter (%% B 16) o i&¥; Free Press fz 3+ » Comcast & 2015 & & %
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EAEPRAET Frdo < 5% £ Aix FCC #ra &2 AHREF - » f]&{ 25
Mbps 1+ g B 3¢ > Comcast 5% ¢ F B i£ 409 ~ Time Warner Cable
¢ 139% (Time Warner ** 2015 & 5 ? 4 Charter Communications & B)

Charter ¢ 10%(# 5) °

Comcast 25,131,000

Charter 22,593,000

AT&T 15,695,000

Verizon 7,011,000

Century

Link 5,945,000

Altice
Bl 16 % WA & B R EF " < ¥k

F# k& : Recode, 2017, Comcast, the largest broadband company in the U.S., is getting even bigger

Other
UScellular_ 0.24%
1.18%

Verizon

35.31%

B 172018 # 5 - FERWiThReREFD I 5

FAL kIR 1 A% % Statista 2018 FHL £ A

62 Comcast % 2015 & % — Fpr > FHAE T = BAZB TARLIRIEF © 37 e
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2 5 22015 & FHEH B F F gLt

Company Share of Subscribers by Downstream Speed*

Any Speed >3 Mbps > 10Mbps >25 Mbps > 50 Mbps
Comcast 23% 24% 29% 40% 41%
Time Warner Cable 13% 14% 15% 13% 14%
Charter 5% 6% 7% 10% 12%
Cox 5% 5% 5% 8% 9%
Cablevision 3% 3% 4% 2% 3%
Bright House Networks 2% 2% 2% 2% 1%
Suddenlink 1% 1% 1% 2% 1%
Mediacom 1% 1% 1% 1% 1%
'Wide Open West 1% 1% 1% 1% 1%
Cable ONE 1% 1% 1% 1% 0%
RCN 0% 0% 0% 1% 0%
Other Cable MSOs 4% 4% 5% 4% 4%
Verizon 9% 9% 9% 12% 11%
AT&T 16% 16% 12% 2% 0%
Century Link 6% 5% 4% 1% 0%
Frontier 2% 2% 1% 0% 0%
Wind stream 1% 1% 1% 0% 0%
Fairpoint 0% 0% 0% 0% 0%
Cincinatti Bell 0% 0% 0% 0% 0%
Other Local Exchange Carrier 4% 3% 1% 1% 0%
All Cable MSO S9% 63% 71% 82% 88%
All Local Exchange Carrier 41% 37% 29% 18% 12%

7 4% &k & Ars Technica, 2016, Comcast and Charter may soon control 70% of 25Mbps Internet subscriptions
kA FAE T 2015 62 30

¥ WeniFd i 30 1% 3 Verizon, AT&T, T-mobile 2 Sprint =

H =
e

—‘ﬁé_ﬁ:i v H ¢ Verizon#F F R b FH T < i 2016 £ %
e EPER 1 R4+ SESE* 2 o jE Verizon & 2016 £ chg fak g 0 A
61,200 fE R e E ¢ 0 F 7900 fE A ALK p ¥ SR E PRI
AT G RN AT Ay ez 2% e 8B 17 ¥ 4v > Verizon {7

Fo e B b 5 3531960 18 B3 AT&T 1133.5396» 5 %= < %

-k

T-mobile 5% & o

83 Statista,2018,Wireless subscriptions market share by carrier in the U.S. from 1st quarter 2011 to 1st

quarter 2018
https://www.statista.com/statistics/199359/market-share-of-wireless-carriers-in-the-us-by-subscriptions/
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PATR¥HFLE5 =% F® > 7% NTTGroupKDDI % SoftBank -
NTT # £ & ®F £ % > 3 1985 &4 F v ~ 1999 & & & H 4 L 30 > i
FEF AL LR FRE RRIRIEZ B - KDDI ¥ 4 = s

#Jﬁ R E 2000 Fd AP EE TEPEEFRTEERREY Tau

l}'-‘rr'\;"qﬂ’ ﬁg I"]};_—_ ‘}1&"5’5‘}1& EE‘;EI;FR{}, ﬂﬁb%aﬂj#’ﬁljau%ﬁ_
S K (au B BB T TR -

Softbank *+ 2001 # 9 * #& ! Yahoo! BB # ¥ /Ri% » § FF12 DSL # 3~
m%?sé—',:‘;‘*-ﬁ&-’f » K R4 o W2 p A ADSL * 2 dicihis & 2015

E PRk R PRAE( Gho NTT 48 i ek k30 8 1 ISP ¥ %

)

2z 2z

EHE 0 p e 2P g e KSR FTTH IRAE) © -
2016 & p & Fies F¢ NTT 3 | 55 27% > KDDL # } F % 229 -
Softbank # & F ¥ 1595 ; 7 #> g #¢ NTT # | 5 % 46% » KDDI ¢ #

b & % 2495 > Softbank ¥ & & G 3096 -

84 Toshiya Jitsuzumi,2015, Recent development of net neutrality conditions in Japan
https://www.slideshare.net/toshiyajitsuzumi/recent-development-of-net-neutrality-conditions-in-japan
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https://zh.wikipedia.org/w/index.php?title=%E6%B2%96%E7%B9%A9%E8%A1%8C%E5%8B%95%E9%9B%BB%E8%A9%B1&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=Au_(%E5%93%81%E7%89%8C)&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E7%A7%BB%E5%8A%A8%E7%94%B5%E8%AF%9D
https://zh.wikipedia.org/wiki/%E5%9B%BA%E7%B6%B2%E9%9B%BB%E4%BF%A1
https://zh.wikipedia.org/wiki/%E4%BA%92%E8%81%94%E7%BD%91%E6%9C%8D%E5%8A%A1%E4%BE%9B%E5%BA%94%E5%95%86
https://zh.wikipedia.org/wiki/%E9%9B%BB%E4%BF%A1
https://zh.wikipedia.org/wiki/%E6%B2%96%E7%B9%A9%E7%B8%A3
https://zh.wikipedia.org/w/index.php?title=%E6%B2%96%E7%B9%A9%E8%A1%8C%E5%8B%95%E9%9B%BB%E8%A9%B1&action=edit&redlink=1

Softbank

0% 25% 50% 75% 100%

B 18 P 4" R IR B PRIET 3B

7k %k * Toshiya Jitsuzumi,2015, Recent development of net neutrality conditions in Japan

BB At APEBRED 02018 F % - T d Tt o ik(E
) A 1R6FF 29 o3 FFEFHNITDoCoMoi™F 7+ 67 §
B # A kKT auen5+ 27 § > 112 SoftBank (7 # 35 PHS, Personal
Handy-Phone System 7 F (78 § 3ZPR7%) en3 + 97 § ehZ S0 7
§ & & 47 > NTTDoCoMo % 45.35% ~au % 31.03% ~ Softbank % 23.62%( ]
16) » 3T # p & # {7 > bt 5% F 3 4 (Mobile Virtual Network Operator,
MVNO)- # B8R hR § ¥ & N p 2015 #422 Z 3 1+ 17

A

I

=h
@y
(=
o
4k
ok
B
W

£ > 2017 » http://www.tca.or.jp/database/2017/
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TEREFF LG A A D gA4a ¢ 49 (2017 Digital
Economy and Society Index, DESI) » 12 2%t g B = R R #5773 /T‘ s 7]
B A BARE > v VTS R RO B AR B e K o

B R 2017 & o #F i Xk | (Digital Strategy)#c i > 4 & jcil P &

‘FX;JL:&‘

g 3 éﬁf‘ (l;l ‘ﬁ(r’rg %J{p)\ B A thl AL %ﬁ *Tlggtlf_

DN IIRIEE -
AWFARAGSFAARESESE > s Tt i (Digital

Poland) [ # sc R B A WK DT £ KA ML Ak p P F £2 4510

FRABEEEAITL I APF R 1 T 2 RE 7L FTHRE | (A Strategy

for American Innovation) 5 &> ¥ FFEE9 =+ AR 3 SR EC IR RN

FEBD kT £ o

PAPEEEARICRILEF* FUHMF 2038 0Fh 2 FE A
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S Ee e AR E
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06 3 FESRERBRADLED B0t R

# N2 A 2K p A
Hapes X | BT Telekom Orange Comcast NTT Group
Bop ¥ ’Jﬁ (British (Deutsche
Telecom) Telekom AG)
EA - —%‘ = | BT: 28% Telekom: Orange: 43% | Comcast:40% | NTT Group:
3 4G | Skys 200, | 40-2% UPC: 21% 27%
Virgin Vodafone: Netia: 13% Time Warner | KDDI: 22%
Media:20% 19.6% Cable: 13%™ Softbank:
1&1:13.7% Charter:10% | 15%
Unitymedia:1
0.5%
7aw & | BT(British | Telekom(Deu | Orange Verizon NTT Group
B £ Telecom) tsche
Telekom AG)
E e —‘ﬁ = | BT: 28% Telekom: Orange: 30% | Verizon: 35% | NTT
w3 L6l | 02:06% | 3240 P4: 29% AT&T: 34% | Group:46%
Vodafone: Vodafone: T-mobile: T-mobile: au(KDDI):3
21% 35.1% 20% 17% 0%
Telefonica: Softbank:24
32.5% %

*25Mbps 12 FAE RS B L &

** Charter Communication ** 2015 # 5 26 p 7 # Jz P Time Warner Cable

FHAR: AL RE
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$2F LERPFSEERENBIED E
P AR RSTERE F R A E MR T o RE R
7 ,T&L‘%anﬁ%ﬂ@ﬁ.% FaT v iREE %’ﬁﬂ e 2 e it 2 # ¢ o (Internet
exchange point, f§ A IX & IXP)3 8 d ISP 2 & 2 #if 4% > % » % Public
Peering ¥ Private Peering & fa#g | o 2 o fru?’é S B -

B lh i st g FB T 0 8 B 1102 Peering 2 Transit 3 A 05 fE L Ax

R B8 E) o HAAp ¥ ISP fs‘piﬂ" ¥ $%3% 1% iF Peering * ;N iE 7R
2 $E @ ] (ISP *:‘FJF]‘ PR e HfdR & e ISP ¥ K ?ﬁi‘% Transit PEF2%>
i H B E <3 ISP Ff FaRenger o BFBET 2ok eReR) E
- Bdp Tizht o 1T %,T.%gu}i‘a‘x%ﬁ Fup Al REE s F KBTS o

¥- 8 ABARFEBRAEIED FigT

— ~ Peering vs. Transit

d e U2 e i 73 & Hot-potato Routing B o 4|+ » H & 3L @ﬁi}?}ﬂ?‘* £
P ERBTE D QMG R RS B PR MR L SRR
BAREGE S FIY o 2B R ERR 2 FRNELNPAEALRR S Y
R E RE e ISPy ¥ 2= % Global Tierl ISP ; Global Tierl ISP #1/g
B S Bz v W R 2R R R RS Hico 35 20 B & Global Tierl

ISP P 2 A e T3 > TPV iR DRz 4p 3 i 5
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%ﬂﬁiﬁﬁ%ﬁyag»fﬁ%%%ﬁijﬁﬁ%,égﬁw\J

PR R R E P R L RS o ISP R BRI 20 A fE

#7) > H - % Peering > 2 = 5 Transit °

A

o

Ny

e /’ﬁ—‘v'(;‘(%
Fr—'m g

g Peering’i&BGPﬁ%E} FEAS R Ad P R

7T AS=ISP) LT B R A T RERARIE LY %

MIPET R B R AR ISP BB A E R o F]pt ISP P2 TR A
TSI X

#73} Transit » JI%BGP Bed fEm s 0 B K,/Tt K ?ﬁdﬂz;{t R RS E R

— =

(¢ % %% 7 = ASZISP)*h» 3 fo 7% e 3a b #54 it i 7 20 ( Full Route )
REEITAH L RE> T UEED @ DpRd s
ISP 4+ R HCISP i 7 B Transit 4% > & # % 2 17 105

B o
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-Peeﬂng

ISP A

B 20 Peering £ Transit -+ %, Bl
FALRR AT

d + B¥ o ISPA 2 ISPC % 2 Peering 7 i f > B> 23 EIT T
RAREET G L ISPAF i ISPCRRTH & S ISPAZISPC
B2 r ArRd F2 2R EH B> OTHIEM G-

¥ -6 o ISPA & ISPB 4 2 Transit 3 @ p¥ > ISPB*4 1 i ¢
BafE AL v > dode eug e b ooy enpjS T (Full Route) #% % ISP
A> F] ISPA ¥ 153 ISPB e S5 H 4 gt d >2 [SPB# & >

B d 3 RTE > F]t v ISPA feP~ 3§ * (Transit) # ISPA &2 ISPB
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2 FE A A AR tAd ISPA f £ d o7 50 ISPA 2 ISPB &t ™

B % o ﬁ—‘ﬁ%'ff:lSP: %éﬁéj = ISP o

= ~ Private Peering vs. Public Peering

Peering B ¥ 4% ISP P §_ % & &3 @E“%gﬂ IX 3 L4 25> h‘u—"F’f
F-2 % Private Peering ; 4 iﬂ" #2- % Public Peering o ( %2 @] 21 ) o ISP 2.
BT @ 0 AR5 PrivatePeering 0 &t fHC Y 0 R F R AR
2k (Point of Presence, PoP) A #8K % > & B g PoP B 2 B pLY - %
TR EZETT ISP 2 AR R Iy i —é—‘F“f ' #- % Public Peeringe
SRR o (TR IX ) B B R MR 45
TRNT ARG REREG T E S R ERTE AR RE 0
LRJASP #4554 CDN ¥ &2k @ B K - B (7 R R R B2 305
A BRAIAFFOFE ISP EF 2 BT @A EEN KRS G
B AR IX B A A0 o e aTppEEeR LY wBP (The
Internet eXchange Federation, IX-F) #1Z & IX 5 » B3 = B2+ afh =
B e % ¥t ( Autonomous Systems ) 4 B3k *5 P 373 2 % e RE 3 o F o

¥ Private Peering # Frend_» A IX P § P 37 % 3R (235 Ao
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Public Peering (%ﬁ@ IX3 i) Private Peering (ISP & # 7 & )

ISPC ISP G Iiié;:>
EBGP peer EBGP peer

B 21 ISP R Public Peering ¥ Private Peering * & 7 &, Bl
FRRR AP

=2 S IX B F des Bk

1. %% Internet eXchange Point 2 fj £

2. 23 7 MR > & ¥ Switching hub # 7 ISPOORF e 2 46 e 2n 75 2 4

3. f4c IX 2 ISP #cn b i3 B e b

41X % p 35 P FEm B 203 s 5ok (Peering Policy )

S.IX BRI E A 4~ ISPSRF 2 2075 2 #1475

6. IX it 7F f82 3 Layer2 IX ~ Layer3 IX ~ SIP-IX & #i05¢ » 2 — Be7
f2 IX ¥ iy Layer2 IX

7.Layer2 IX h1ie ~ e 2 A# - IRIBAP Z AR B LR M <

- A % o IX AR $E ik 50 £ Switching hub 14 4t 22 23 © # (port)

66 Hhdn R & ISPy & T gﬁi—ﬁ—iﬁ IPP ~ M % 3 i Jf ICP ~ "% e B 2 PRI E F IASP % -
6 iz
68 o ix
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FEH P TRAE TR P § T B U e R g R
B e

peek 5 ISP B At 4e=t 12 d > 7 5 Private Peering 2. § o3 2
1. %z RTT (Round Trip Time » 3t & LK BFRF ) > &2 @ yEsait
2. %> AShop #ic
3. % d AR
4. 5% PRUGEE 2 H 4
5. Fd AT R BELI T R A
6. Fx BHE B
Private Peering :73 & P 535 &30 > up-stream 34+ & > #74] (3£ 8 )
PRA®GE o Mg E A o )I*ﬁ’ i%crpLgkm = > Private Peering £ § 4r=t 4%
B
THESARN I UBRT L RRA
2. T EC PSRRI ALSEET Y > A8 Ao
() RHEHEE > B AP FI7L 5 JAFBRTERE - £ p A5l f 8
(2) /E & i Peering # % ¥ > #£2 % paidpeering 4%+ F] 5 BF ¥

Weo 2 E R R peering T E F T T A
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Fo8 ALRARESEABLET SR

-—

=& 3 2021 & =

)
-

CARFEE (BRMME L) RERERBEV RSN

&y Cisco s 357 2 IR I%

T

)

S
)

2

-\1\«

o

BH
\F‘b

278,108 PB > m

]

R

78 37 % &

B(RM -~ F

244 2016 £ & 7 96,054 PB H4Li

\q’“'

* £ F(CAGR)Z 26% > B> 4 %2~ F~ ¢ #% &

BEST (LT)c At

A EEB(F

B AT IP iR

WA 47 0 2016 & 37 S

FEcP B2 AR 2R IPARE A N5 35%035%% 21%:;

e 2021 ELFE B ELHRBRBI 9% FEEIFTMN(FIR Y WA
LE)#-2 F 31%% 19% (4 8)-
% 7T 2IEEREIPAZE RO R
H {=:PB/* !
I E: 2016 2017 2018 | 2019 | 2020 | 2021 | CAGR

I % 33,505 43,169 54,402 68,764 86,068 107,655 26%
A Z 33,648 42,267 51,722 62,330 73,741 85,047 20%
7 B 14,014 17,396 21,167 25,710 30,971 37,393 22%
AR sl Gy 6,210 7,451 8,940 11,016 13,781 17,059 22%
e 2,679 3,910 5,538 7,773 10,941 15,490 42%
B E N 5,999 7,502 9,141 10,861 12,909 15,464 21%
% #c 96,054 121,694 150,910 186,453| 228,411 278,108 24%

F#L %k : Cisco, 2017, Cisco Visual Networking Index: Forecast and Methodology, 2016-2021
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% 8 2Lt R PARE S 2RIPAFE D
I E 2016 2017 2018 2019 2020 2021
[ 35% 35% 36% 37% 38% 39%
# % 35% 35% 34% 33% 32% 31%
& 15% 14% 14% 14% 14% 13%
P oEs L E 6% 6% 6% 6% 6% 6%
R gt 3% 3% 4% 4% 5% 6%
T 6% 6% 6% 6% 6% 6%
4o 4 100% 100%|  100% 100% 100% 100%
T kiR A8 g %35 Cisco(2017)F L3+ B

T AERRARFBRFRRE IR (IXOMR
(- )® g
R R FMORRPREMT T R R RR R

(The European Internet Exchange Association, Euro-IX) _#f = # ea%t3- 33 o

Sie- b taes IX ¥

R

R EAT 2001 &£ 50 A2 0 3R F g A FHEFAR

W PR EF 2 AR > E R B SR R RO R

ﬂd\

2 IX F R GLF gt » 7292 § 27 § WP S8 A ) i 2

1= European IXP Report 2 IXPs Traffic Statistics o H 4% % 3 {4+ e [X 3 &

ARF S 2T E S EBIRE AT TR NG A REEAAR TR

PEFh g 2016 & ARy 00 B R P E P D IX L2005 #0102 Fo ¥

23 2016 # 9225 Fo ¢ A IX TG o @ Raeed 30 RAX 0 % IX #&

EE 2B RATFe REILR (17 B)~2H (15 B ) 354 (14 B )~

A (R2B)~FR (11 B)~ZAF (8B~ (8B ) B P jndsr
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W B S chm = % IX A 8] 5 46 B2 W 4R 90 DE-CIX ~ J7 ff 9 AMS-IX 12
2 @ R LINX @ g @2 2 A v g $] 0T o S50 R
PR BRI ERAAIX—PLIX 775 %4 B dUaE 7 o
WAFEE B S R RS R EI T F 5 b 0 k@it Euro-IX
2 3F 4300 2016 LB NG 17 B IX 0 300 fF So AR SPiG B 1R R R
# ¢ & (Deutscher Commercial Internet Exchange, DE-CIX ) = * 3% 1995 # >
- B4egd LR 3 RASP % T HTERERRE CFEL S SRR
LR EL MY 2~ o € B it 794 B o #5 DE-CIX k33 > DE-

CIX p #5948 % 3,663.2 Gbps » 4 % U i#4E £ 7 i 5,754.9 Gbps®®

° - e oN ~ o @

06:00 0500 1000 1200 1400 1600 1000 2000 2200 O00:00 0200 0400 0600 0000 10:00 1200 1400 1600

B 22 DE-CIX TrpFi: & B*

*¥23:DE-CIX & p 5 - H =2+ %
?ﬁ#ﬁi %k : DE-CIX (3 & /Z?'J%f p AP D 2018/04/18)

DE-CIX i & PRAFFCH B Fe o202 A 2773 FiF g & A RE T

ﬁ%ﬁi‘%ﬁ%‘&ﬁ‘éﬁy\ﬁﬁi‘&%ﬁ%\%%ﬂwﬁﬁ‘ﬁ

69 DE-CIX, 2018/04/18 , DE-CIX Frankfurt statistics
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BEF -BHIEHE-H 3 phams x 2R seik iy o (UAEIX)

% f_d DE-CIX #j#% #% o DE-CIX Management GmbH = # i & 4 i& DE-
CIX By 322 7 d [MERERER § eco #TF 4 > 2R =t

B3t eco th# 2 7@ o DE-CIX thd- i d DE-CIX ¢ R E I ehE #3531 0 ¢
( Customer Advisory Board ) #-%_» & 7 DE-CIX 1§ ¢ {3 DE-CIX
§R ecco g EER T RATHE cecco £ £ ¢ F 7 ¥ DECIX
¢ GlobePEER JRi%+ 474 > @ GlobePEER 4R £ ¥ 5+ # i /£_ 200M
T 100G 7 F 47 5 cpRAR o UG R %R T HF M ISP EF R g+ £ &

ﬁﬂxggﬁﬁﬂﬁﬂéz%anﬁ%»@iﬁ@%%%ﬁﬂﬁiﬁﬁ%w

mr

o

4

(=) & [

FRPwHF 11 B IXe 2 ¢ R #icdk 7 7 LINX (London Internet
Exchange) % 1> 473 800 % B € B > p 35 i34 5 iF 2.631 Tbps » & & 31
AR T E 34702 Tops (B 23)  LINX 2463577 2 B2 g e = %
He T Lo ok ikt s A% fTerd (IXManchester) ~ § 7 #(IXScotland) ~
+ % % (IX Cardiff) 2 2 % B % 1 3 ' (LINXNoVA)™ 4 2% = IX » LINX

DES SIEE S INE SRS S T S I N N

0 DE-CIX Management GmbH, 2018, DE-CIX Annual Report 2017
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Eit=s per Second

Tu= 00:00 Tus 12:00 wWed 00:00

B Incoming Traffic in Bits per Second
B Cutgoing Traffic in Bits per Second

Maximal In: 4,702 Tb/=s Maximal Quk: 4,428 Tb/=
Average In: 2.6421 Thb/=s Awerage Qukt: 2.562 Th/s=s
Current In: 2.2468 Tb/=s Curremt Jut: 2.19%% Tb/=

B 23 LINX & B
7ok kR 1 LINX,2018, Total LINX traffic flow(s {1 5 p #F @ 2018/04/24)

7\
fi

)ik B
AFAF 128 X bt nIX 5 PLIX » w3t &9 s 48
T AR 3T R 60 4096 0 %2 PLIX chg i #ice T 284 BT ik

[XPLIX thar i in € 530 » 2 p #9333 48 559 5 430 Gbps » % ¥ 7 i& 840G

bps 14 F o
Jl 'l 'l i i 1] i
e eee=r <
- : ,-*"’r; I\
G ] R o o Y
.'_I n H H n n H H h H H h "..
‘D 400 G [[EHE SR S A
N - - . - . N - . - - - .\\_
DO G [[EERE AR S S A
Sun 12: 80 ' Mon 00: G0

B ZPLIX : 427.31 Ghit/s avg B841.67 Gbit/s max
B Do PLIX : 430,37 Ghit/s avg 848,05 Gbit/s max

B 24 PLIX T pF /s & B
TR %R ¢ PLIX,2018, http://www.plix.pl/pl (& i 4198 p # : 2018/04/18)

1 PLIX,2018, http://www.plix.pl/en/member
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(z)2H

2 RE 73 84 RIX o #* R IX 5 Any2 California 2 & 78 [ "%
B 2 4% ¢ < (Seattle Internet Exchange, ™ £ SIX) e ™ SIX & &) » 352 7
o 231997 & 40 0 e WA - A N 02 RSP K 2 Bk in
Private Peering > B ¥ & "2 B & 40 B a3 43> f (S g F A k4% 5 cn ISP %
Fder T hFE G 200 SIXENBAEE o FED S F 284 B §
B2 SIX en¥ p 4 48 7 2 1] 957.21 Gbps» P 35 BH4F B % § 751.31

Gbps °

SIX Aggregate Bits - 5 aminute sampling

1000 6 ¢
6|
w6
6
69 G
50 6

a6

Dits per second

meG

M6

e

1 12 1" T
B Peak 1sboond traffic @ Incoming traffic
B Peak cutbound traffic W Outgoing traffic
Max In: 557.21 Gops Awp In: 751.35 Gbps Cur Is: 879.18 Gobps

Max Out:957.76 Cops Avg Out:752.75 Chps Cur Out:879.76 Gops

B]25 SIX ¥ pF e &
PR kiR SIX, 2018, https://www.seattleix.net/(3 5 1 ¢ p #F : 2018/04/24)

" » u 0 : 4 6 L] " th " " 1]

Tue Apr 24 18:58:00 -0700 POT 20813

SIX eh— <4 d ZA22HJIEH > aBg Ron- b r g F 208 0 B4
§ B Fetm 3 7o 45 SIX bt o B enF 2017 # 90 Feh g A
A KA Yahoo! M H 4 Ay ¢ B > % £ ¢ B4 H RIS A A#H K%

PlAcHE U RIS ~ R 1S LIRTE - BB TNT S % .

2 SIX,2018, https://www.seattleix.net/participants/
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(Z)p *

PAPHF2SBIXCH? 12BHEELR 461997870 32
$E 5 g R (X150 B) HIPIX e ik JPIX chr i £ 563 0 F S0E S F
P2~ SUIHR RS 438.12Gbps ~ B3R AT R 5 505.09 Gbps o B A
0 IX B HenF Rl F Bk 0 P FY AR 3 RSP £ 0 ¢35 NTT,

Softbank, KDDI » & p J#F H /g i34k B

Last 24Hours InTraffic
goo o
708 G
= 600 G
=
o soo G
Il
L 400 G
(=
w200 G
]
-
= 700 G
108 G
Q : : d d
18: 00 QE: oo QE: O 1z: 08
AVG: 438.12 G MAX ; 729.92 G LAST: 435,97 G
Tue Apr 24 14:44:01 JI5T 2018
Copyright{c)2Z002-2018 JPIX A1llL Rights Reserwved.

B]26 JPIX = &k & Bl
F 44 %R © JPIX,2018, 24 Hour Traffic (& i 51 p # : 2018/04/24)

3 Paseka, Tom, 2017, Interconnection Landscape in Asia. Presentation of Taiwan Peering Forum 2017.
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CEE RS FR PR S F RS Y SRy
- ~ A & B RL% P Transit § £4E$
(- ) # R Transit ¥ % i
ErERRLd £ RF R £ R E 27k Global Tier 1 # —‘*‘ B¢ g % o Dr
Peering if H¥E B p 1998 # 42 » Transit PRAFeH T > d 2 97 > 2
B Transit § % & T FtFR A 16%% 50%7F % o d 2 HA ¥ S ERH
Z(Non-Disclosure Agreement, & # NDA )= ;%57 Transit FR7% & 9 & ¥ -
7z Transit s 0B F M B2 5 o Fpt o Dr.Peering 7 %
i B3 (Internet Operations Forum ) 3434 > 280 ;4 e U BB 4p b
M (% 9)o ¢t > & Dr.Peering 6733 & 7 > 7¢ ¥ 3 IR Transit PRA% 01 1 %
FAp g ~ 0 - TKGEREY #dp ¥ T o Tier | #‘iﬂ" “7$ & e Transit PRA*

oo MR MANH B 2 Tier 1 ¥ m:%ﬁa
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% 9 F WrERRIRIE R0 AR

£ R B %% i Transit § #2 THRIER
(H = Mbps, #EE MY &3f i)

1998 $1200

1999 $800 33%
2000 $675 16%
2001 $400 40%
2002 $200 50%
2003 $120 40%
2004 $90 25%
2005 $75 17%
2006 $50 33%
2007 $25 50%
2008 $12 52%
2009 $9.00 25%
2010 $5.00 44%
2011* $3.25 35%
2012* $2.34 28%
2013* $1.57 33%
2014* $0.94 40%
2015* $0.63 33%

*#:1:2011-2015 £ % Dr. Peering 7f f

7 #% &k /& Dr. Peering.net, 2010

(=) 2 &R FLF%E Transit § 200
1395 TeleGeography Tt » 23f & e (A £33 5 4 ) 2 Transit

i $5t 2013 3 2016 £ T IR T RS 2 H i L BB (B3 ) 2 Transit
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Bt P LER () d w(RE) fd i A2 &% (Frsed )
B (2H) BRAd (M27)-

Median 10 GigE IP Transit Port Prices, 2013-16

$25 ==London =New York “Mumbai
==S5do Paulo ==Singapore Sydney
@
=1 -
= \ V\
5 %15 —
= \
]
(=8
w  $10
0
=
o
$5 B S
e
50
2013 Q2 2014 Q2 2015 Q2 2016 Q2

B 27 27 & %3 Transit § 2+ # (2013-2016)

7k % ik : TeleGeography, 2017

Transit T FF i3 T RFl- g A EFREREDFELEL 2
FHWRATI R RERAHERDEL > SRR FTATER >0 ISP %
FoUAo R FELSEETHAHET FRATAATE A ¥
SRR e FROTRS AL T REEFT R DR R

PR B B o Y3 Transit § Fa45 T E (B 28) -

™ 4e Google ~ #c#t ~ Facebook . Fid R T & » %L f £% > 2015 & 4js P& 8 5y 1 2015 & 2
ik KT B b B4 2015/3/14; FIRE-20160 B P 2 TR Medi ok LITRF A T F
ARTE o
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Median 10 Gbps Wavelength Monthly Lease Prices, 2013-16

. =—L.A.-Sydney —L.A.-Tokyo ===London-Singapore
2 $140,000 o .
=1 ==London-New York “==Miami-Sao Paulo Singapore-Tokyo
& $120.000
@
£ $100,000
[1] e
3
> $80,000
=
é $60,000
&
= $40,000
= $20.000 T—
$0
2013 02 2014 Q2 2015 Q2 201A 02

Bl 28 B TR 4T FAR% (2013-2016)
7 #L kiR TeleGeography, 2017

PR R ek i@‘,érf? i% i Transit = 3% 12 ¢k > 7~ ¥ i 1§ Peering >
2Tt IPRABRAEH L OFRT  EFAEUTRAE S 6§

FREREAR ISP £ X LG SHET G N R ERR o - L X

b

R R HET @2 SRR SIS DT BT R TS
Transit PRA% » 3 5 2. > Transit 3 KR € > 5 o 77 4o gl Transit & HFies o
- 238 Transit § 7 i o
(2) L ERPLHEFHHE R G »cf 2 Peering/Transit v+ &)+t §&

)5 Transit & A > ¥ ¢ ¢ & £ & & Peering > j* > Transit +* & -

PR RIS A ARERRFRY BN G HRY P B

N\

AR P FLFEAEET CCDN £ e FREp § @i
E&Ed S HCDN £4a 3 T LHREIIBE S g ¥ i 4o ok

P4 LB 2R S A E4E o F1 5 27k & % 2 Transit & Peering ** i

N

Ll
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# Ir>CDN % 4 CloudFlare {345 f ¥ 5% > 1t §ie 2 3k & % 3 Transit & Peering
L2 B TR L RB LG OOOERH R
F] % Transit § # % 2 & F > #x CloudFlare &7 & B § %1% $# 1§ =
T ooOMARE D LR E FE L FOOE T AR o blde s B G IR R R
Bofd o RICH DA SR AR R O T R e R G OR T R
B (%24 10) 1295 CloudFlare 2016 # 7 3 3F £ » 2T L H B2
PO RRAE S AR EE RS F A A EE o ARERE R R
PR SL Wi SAFEN Lz SZENWBE LN R E L A EN e 3
§te £ 3 RF kT Peering i@ * vt ¢ o % E ph L P Transit § 2 £
B o CloudFlare 3F 2 &1 > &M ~ &7 7 Peering '* &% 5 60% > & &y 7+ F »%
MR R REB RN ISBI TR A E Y Peering vt 5] 40% Mt L o e B
FOOHE R R O I R i 23R & % 42 Transit ¢ 00 A £ Tranist
B R AT I Vo Arat £ Transit § R0 2 EREFOOE TR R HL

R

5% 24 B H=transit § ¥ *transit +* &]+peering % +* peering vt ] o G4 IE;»’;.}: transit § % 5 10
H > > peering § % % 0 H i > F transit @& * v ] 80% > peering & * b &) 20% > B pAE O =
10  #*0.8+0 ¥ =*0.2=8 ¥ =

77



#. 10 CloudFlare if Bis 475 >4 B 1 # (2016)

Effective Ratio. EffectiYe Ratio'
e ) (relative | Bandwidth  Cost | (relative
Peering% | Bandwidth . )
Cost(units) to without expensive to
Europe) | networks(units) Europe)
Middle East 100% 0 0.0x 0 0.0x
Europe 60% 4 1.0x 4 1.0x
North America | 40% 6 1.5x 6 1.5x
Africa 90% 14 3.5x 14 3.5x
Asia 60% 28 7.0x 14 3.5x
South America | 60% 68 17.0x 17 4.3x
Oceania
(Australia/NZ) 50% 85 21.3x 17 4.3x

Notel: Relative Cost of Bandwidth- assumes cost of Transit in Europe and North America is 10 units.
Note2: Six expensive networks(HiNet, Korea Telecom, Optus, Telecom Argentina, Telefonica, Telstra).
7 L % & : CloudFlare, 2016
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Bl 29 2016 # CloudFlare 4p ¥t »<#f EI% 2

78

GZES

EEIM

AEEE
Lt

45

3.5

2.5

1.5

0.5




>

<5 > ﬁ

)’Iﬁl TeleGeography #h & 2 3% & % 3 Transit ¥ Peering 2. g2 £ (%
B 30 >z IP Transit 2 Peering i 528 ) A 47 » L ~ ® ~ A4 £

R¥Het o i

A -~

A
.

(ERZ4c£+) 2 Peering "t 2% L8373 %
CloudFlare #F % % % > d *tp 448 % 22 2 3% Transit/Peering 't &) &
IR W

Transit % ¥ 5 B » &L ~ B4 ~ 2 2 Peering ' 5] Z 2 7 < &

ir

5 27§ Transit § $5° & F 3 “TLB o

120
¥ Peering
100
Transit
%)
a 80
=
w
£
5 60
S
o
= 40
20
| ]
0
Africa Asia Europe Latin ~ Middle East Oceania Us. &
America Canada

B 30 23k IP Transit ¥¥ Peering #2333 &

F L % ik TeleGeography, 2015
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= ~ Peering B £A-RTE
(—) Peering 2 {8 ¢ = &4 &

Nud

Y

¥+ ISP i;‘ﬁrﬁ ERE FE e i S0 0 2 PRAR o % E RN
- ARBARART (ohdppre 5 2 ) s fer kiR g e 2
TeB- e iR i e P § % v eh > w1 n ISP R 4% i Transit 2 i § 4R
o G HER Yo kiR - o5 2 ISP R F & H W ¥ Peering -
P HAp $Hi 5 4% % Transit 48 § 5 = ¥ - = 6 > Peering » § 243t % K 2
PR TR E A L hE S (IR e AR £ 3 R
Flut & B ISP 84| 2 % 3 @ s il (Peering Policy ) » # 4t p = 7 1l
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FHRRR TS Ay d £ KT G

A A bz FF ek SRR R T E R R G R
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F25 2 T 106 SR Sl
M p 7 kB > ¥ 3 i 100GigE
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Fard ISP ¥ end @i A AT BT R E g
% %73} Peering 1235 i 2 > AL EF R EFE 23 J1E 7 &
MAFRERP 2 IE UFZTEYEH S DRRAELT LS
- EARA O AE AT EEPN G o BRI T WA
(asymmetry) 5 & £ B~ » RH] 2 ISP it g &8 A 5 3 e
& Peering > #- % Paid Peering ©
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4ea it > Private Peering ﬁ* PERRETHEEEOEE G A S
SO RRTEEBEIE NI - R E SRR B
o dETE S & BB B AT PRI ¢ Bill-and-Keep 23+ %
= 34 X e osettlement-free sPPE 4 o ] Peering ik 8d > 2§ #
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B8 KR > (netsourceoftraffic) /g & i ¥ — & ERIIFN 3 5
% = (netsink of traffic) # * ™.

Lok d At e X 48 7 e ISP #F A (4o tE it T i A ISP
Firpesk A ISP~ p % 4] ISP) e 4= » 4 82 Paid Peering 3¢ &%
B - Paid Peering crfic;¢ » H B 4ZRET EAem -2 IR T Y R o

P EH (Dhamdhere etal. 2010) # ! i i€ f # 2 # ( Value-based
framework )> T % iﬂ’ - 3 i W R Y g 3 @ = & (Interconnect
cost)~ ¥ #7 = & (Backhaulcost)~ Jc & % iv (= 37e03 @ {8 97
HAic A28 ) FFF - Eht > ST GG REZELRES
R TR B R R 5 R AR o BB A 4o e B

RFX A -ROFP DR EFERF O NATTERR -
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o
=
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w2 IX DE-CIX LINX PLIX SIX JPIX
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[
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Fr R ARRAR A REFRERIEIHET ZB
¥- & WP
-~ ERB
(-) 4%

PRt 2003 £ R AEERT O ARATEL T2RT S
il 2 4§ | (Public Electronic Communication Network » PECN ) ; ISP %
P wRfE2 F TR S A eE ¥ (Public
Electronic Communication Network Provider » PCNP) » F]p ISP % X
T * THEP/Tagdp £ (2002/19/EC) ) 2 g -

RAIY o 4k THe/3 4n 4 0 - PCNP § &2 o
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N
Hi PCNP IR S (F¥F % o gt 7h > F ISP 2 IXHRTETFHF
e% H-2 %4 (significant market power » SMP ) B# > Big * SMP 7
WA A o AT SMP 2% » F 457 F R TR BT FA
FEARR BB 32003 £ 2 F 18 BiEik ¢ A ¥ = F 44 TPRIE
B MmO E AL (50 2007 #HSRS T B RURAD H
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FERL L2014 kg F R F s S5 THLT
EARERIEPF &3 ¥ (the retail market for access to fixed telephony) £

"®E 7 F 5 F ¥ 3 (the wholesale market for fixed call

s

origination) - X MMF TR F T Fni & R F| ARG 2 F KT b en
TREFFAURPIRG > e BT R RS TR &

P

BEH R PP ms it od 3 R @#'ﬁﬁf;"ﬁ"fﬁk B. 2 3F 5 PR

FIgt 4o 7 B BT o b REHL gL BT 2w A
S BEPVE T A TR R AR B B B AT R R
FOHELBE NP EFSASEEL TR

FR®RA T ORR L AR RRRIT B Fp 0 R F 2R

" BEuropa ,2014, Telecoms: Commission to cut number of regulated markets in Europe
http://europa.eu/rapid/press-release IP-14-1112 en.htm
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T kR A FT 7 iR European Union (2003 ) Commission Recommendation of 11/02/2003 On Relevant
Product and Service Markets within the electronic communications sector susceptible to ex ante regulation
in accordance with Directive 2002/21/EC of the European Parliament and of the Council on a common
regulatory framework for electronic communication networks and services (C (2003) 497 ) > Commission
acts to reduce telecoms regulation by 50% to focus on broadband competition (2007 ) > Commission
Recommendation of 9.10.2014 on relevant product and service markets within the electronic
communications sector susceptible to ex ante regulation in accordance with Directive 2002/21/EC of the
European Parliament and of the Council on a common regulatory framework for electronic communication
networks and services # % o

(2)$HsprT @7 53 F1E 245
WE R+ AR g = (Body of European Regulators for
Electronic Communications, ™ # BEREC) » $+3% IP e §.2 3 B 5 #&
BPoend ABYVEFE G FES PR gjafr_;_;g » 1A Hep A
BlFTH 4 o R pwF B NGN + & (Next Generation Networks )
3 BRARA Y O P E RN Bl RS R B8 0¥ 2008
EpENp oS B HEEEL e 5 0 WIK Report 2008, ERG
Consultation 2008, The European Commission’s Consultation 2008 % #7
Pl n B R TRt A SRR A c SR A BB AR L 0 R B ARG
IP 3 i 3% jbre? B ScnBe 2 (7 d 32 B H14p 3 5o d ST R Ibrbr 4
AP 14 0 & i%AR A PR iR % > 2 w2 Ak NGN 4kl - 5 B3
(T2 P p Ry ApM - AL BRFREL FhmT g P i
MRS R PR RIFEAIRFRRI R R

Wb R gt aRd Y P 3 T ARG F O R A AT

BAEE AT RN e SRS - JRIFZ T YRR 0 2010 £ o
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Pl ek on L RBED Fe-HFED Lo

4 ¥+ 4 2007 # pF > BEREC fj‘uﬂ? WL R DIFER LT Fag A
A2 E_F 7 2K~ 3| IP-network # 3> 2007 & 3 % i o F 0% -

1¢ 3% 2 The first report on IP interconnection (ERG (07) 09):%
TRUERREIE S AT IP 3 Faiiaedk £ A b
Pl oo BANTREIHEZAUTULDERES > @ P B Fa
R FEST AL EAI PR F 0 A F L 4] 7 (charging
mechanisms) o 2> %% # 7 3% % 8 (Public Switched Telephone Network
B A PSTN) e 7 48008352 5 » ¢ f 5 Calling Party's
Network Pays (CPNP) & R 5 e §_# IP Peering 525 » 3 i = i ¥
¢ #4374 3 4pqc ¥ 0 i * BillandKeep /& R i B OECD %t Bill and
Keep in# & » fdp @ BRp e 3T @M 9 2372 hR § Sk

R N ) AR Rt T T

i
B
N

CHORH TR RET B G 2 8 EE R B

% k5 0 e A IP Peering # 3P| fim Pt A5 o

9 Cullen Internatinal,2017, BITS seminar on 'Internet and IP peering'
http://www.cullen-international.com/asset/?location=/content/assets/training--
conferences/conferences/2017/bits_internet and ip peering_eventreport culleninternational.pd
f/bits_internet_and ip peering eventreport culleninternational.pdf

8 OECD,2005, glossary of statistical term

http://stats.oecd.org/glossary/detail.asp?ID=6727

91


http://stats.oecd.org/glossary/detail.asp?ID=6727

(Z) #EEHID S H2ZBE

EPRREE LT ﬁi#ﬁ £ (Framework Directive, 2002/21/EC) % 7
@) ~ ARGBHLFIREFI IR 2F - wREFa A2
BVoaaalfb e ok - IEP FIRE 2 1HENRAs) #rig 12 %
AR EHENLE - e 2 Mo NRA 122 BEREC frpF— B 7
1A% 2% NRA Bg b * 2R ZRTEAN T B0 2 R4F2
FAHEY o FRL g HIH X R AL £~ 5 (Serious Doubt) > R
BB PR M3 BY S EALBEREC £ E R R fiL ¢
“ Wi FBERECTEE < TR RIIwHRL 42 L 7w &
AR AL K NRAKrw %% BEREC "%t %3 £~ i

Plfd 44 ¢ ~NRA ~ BEREC = * & | & i%h

W

TEERERE TR
LAz AT mrHE A TRALE L NRA fev % > 2 ki
NRA £ 7 ERHL SR icddnr 220 FrIfL §@hs
3o

oA R BRI FAMAREIRRA; 0L 2010 57 31 p
ab o FRA IR PR N 2R T N 460 % 1,009
d NRA fiew § #3352 85 452 > ) Rk 2 fhdlg @ 2

P g isd] (AHE_ SMP £53) A eaE B X6 0
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WUKE 8 #1Fp S5 5 TP k23 £ 2%

[ Proposal for a regulatory measure J

e
S
g
E Other National Comments Nati IR ) Comments
: e ational Regulator RSEEEE e penic
£ A
o=
o
4§ Comments 5
=l (=3
s =y =
s European Commission =
E
=
=3 Has no comments European Commission expresses
£ D g :
S on Regulator’s proposal Comments on Regulators proposal serious doubts on Regulator’s proposal
o
g Regulator proceeds Regulator takes utmost account of
with adoption comments when adopting the measures ‘ )
[ |
. | Phasell |
\\/ T
1
1
: o
Agrees with Commission’s serious doubts Does not share Commission’s serious doubts 3 =
and suggests to amend or to withdraw or has no opinion & 8
o the Regulator’s proposal y =3
= PR =2
= =
A =
= o £
s European Commission 2
= -
g N g 3
= Coopergtion | 2 =
= m mamending National Regulator a2 =
Y D\ the proposa 3
=2 s
= 2
=N
=
=
Withdraws its proposal ' Amends its proposal Maintains its proposal g
taking utmost account =3
of Commission’s =
serious doubts and
BEREC's opinion
European Commission
After taking utmost account of BEREC's opinion, R
the Commission may =
2 g
= =2
g
= Issue a recommandation Withdraw
S requiring withdrawal or its serious doubts
= amendment of Regulator’s proposal
=
I A e R i } _______________
= N I =
5
S
= National Regulator
o
=
a- —
Informs the Commission and BEREC 3
of the final measures taken =

E C — Re?g??}g‘: Justification Regulatory are Regulatory measures are
uropean Lommission e ComRSions adopted without changes amended or withdrawn

Recommendation

Bl 31 B R4 H 417 S A2 5 W

F 4 % Jr : European Commission,2010, Telecoms: how the Article 7 consultation and

notification mechanism works: frequently asked questions

8l European Commission,2010, Telecoms: how the Article 7 consultation and notification
mechanism works: frequently asked questions
http://europa.eu/rapid/press-release MEMO-10-226_en.htm
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WE D SRR @R IR MR T REERR
&% Fgiz o ¥ 4id BEREC (Body of European Regulators for
Electronic Communications) >t 2012 # = # &*An assessment of IP
interconnection in the context of Net Neutrality”#F £ & 47 » :%3F £ &%
o fd PRt B L T2 TR, K op g g
2 B4 nEx (Market Power of Players) ~ % &3 s &2 7 ¥ 5% > 47

F o By &R A& & «h /i~ (regulatory intervention)

H s % B BEREC (Body of European Regulators for Electronic
Communications) > 2017 # 10 * % # BEREC Report on IP-
Interconnection practices in the Context of Net Neutrality 2 2. » 325 F

P AERER A 0 3 5 2012 ERART|E B AR 0 3

1 e ERse — 28 % p 2tk 8 i pRax(Video
Streaming Services) °

2. Transit 2 CDN #§ # (545 5™ "% » &g Transit JR7%7 33 &

2

<o P D)k p 3t Peering JRA3%2 CDN PR7: 2 55 & 4 o

3. FoRHe kA A (SHE A A) HFFTF
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PEAR 2 AR U TP ATOR F 455 (e CDN)2e % 7 suar @i 2 ik
% £ (4- Peering) » CDN & ix @ i€ & 2+ 3 > CDN 2
CAP(Content Aggregator Provider,™ f- CAP)IRi331% 5 ~ & aili+ & >
@ ~ 3]0 CAP %+ 4r Google ~ Facebook # % 7 87 e # e
BERFF-RZFRERREI G S eI G Ed { 2% 4
Az 1B 99% -+ Peering & 12 v £p iE = pL 3k e & %) (handshake agreement) i&
70 de g S A e e @B’»Pﬂzz»ii ¥ R i * Paid Peering > ;¢
Fi@ o FHEF M XA IX ? wde DE-CIX, AMS-IX, LINX % 2_7%3

BEEFSE o
BEREC ‘&# & BL4E & 4o=x

1 hempep iR F 2 & o Transit 2 CDN R+ $235 4
T2 FimT BEREC 35 i 2 B kg a4 T A

BFHLL 2 Aandmes & o

2. @ in 4 LB A s A A S fé,%,nzafq‘-_—gm_fé‘;‘_
ARG TE -
3. A KT B At BfE RFERH A ok

® NRA (National Regulatory Authority) /g 2 g g & = o
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4, %3 & B NRA 32 %60 Hi 4 B %
(individual case) &2 -

5. 2B NRA ZF REplpempis @ 33y EFR ) &7 &
B 739 F-8dy o blde Transit fe Peering 04 ¢~ Paid Peeing
IR MR HEP R o

6. ML BEP R LFED B4 £ 0E (Fehb 4T E o

7. LB NRA F REF /1 »ERF > RIFFHEPFFES (@
careful approach) -

FEBERFT A R P IR RITE 0 EAT N

|4
SMe
_\“\
5

TR R EE IP 3@ B B L T v B
WL E R R R o B F mi’»%:’ilﬁ;%—@iﬁﬂlﬁ‘ﬁﬁﬁx
2RHE EEREFNRAFFRRZEZRET R HFE > FIHL
TFRCER AP I GRG o RANE - T 2 P BE

Pz Ah=3 > mE A Ar IPId  EEH 35835 A1
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g ROR Y 2002 # i iEF S BRI 4 ER G P ERE
dp 4 &k £ BR A 2003 £ E @42 (Communications Act
2003) HF R Ap 4 P kT K s E AlehE ] o W BRI F 87 iF
¥ 9T > W g ™A (Office of Communications, ™ & Ofcom )

FUED S B R T &R (DFEOTIR AR B R R A F
oM s T i e A1) M A E & A e 2 R (i)
BB A kAR 2 B (iv)* Ofcom 3 s & & PF > 3 B 2
EZRAR o TN HE B8 IEN 1R T FET F AT RTL B e

wom g AR S P

N

WO %—ﬁ 3% & 7%/ 1% i (Set an SMP
condition)#- & 1 4% B sxF BB MAFFEL P RS O RF F W MPRFE D
Hrpi r F ¥ ik < J1E P Ofcom 7 37 327 i Hxw &
o 2 BEFREPE R R A 0 % F A HA %%f-iﬁ’ﬁ Bz

(Price Distortion ) £17{7 5 » 1233t & 4 7 |3 dk chfh " o gL oh 5 130

PFEREPIRG FRERISP EF iR F BRI SR $
£ R 1% BWEFEFp =2 OPEN INTERNET CODE OF
PRACTICE » 53 i* it in & g AP &R > 2 S ERMARD FIETHE S
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# P (Voluntary Codes of Practice on Broadband Speeds) > Fz if & %% 3 i
#: 7~ JR 7% (Internet Access Services, IAS) & > 14 3& #i) § F WA PRAE
LHFER g FF0 il § F iR E®

IR ERRENIALHED H D g o ok BE 0 Ofcom T A 44
PRPFEABIF LR FEARE A A L HpERE
(=) Ofcom BLIP| e ¥ e B3 73 2 %4550

135 & B Ofcom *t 2016 & & = % 7 Connected Nations Report
2016 » 455 PR 723 P~ PR 7% (Internet Access Service)R &4 » Ofcom 32 %
42 e 5 3 (Interconnection) ¥ 4 € & 5 7 e 4 B (Internet Network)
SR ) ﬁé%ﬁiﬁ? ¥R R e 38 ¢ 42 Transit ~ Public
Peering ~ Private Peering %2 CDN -

Ofcom L% FE 18 e v e it 7 g 45428 B > 3 I Transit F2 Peering
RAHF RO FFLRESIINF R F DN s

r % i'%f:l TP CDN ehfF2 0 5 A5 7 4pT F g o 304 4 7]

8 Ofcom >+ 2018 # 3 #» > # B B % p EF 5 ¥R > A3 & *OEARE R RS
# P (Voluntary Business Broadband Speeds Code of Practice))? % R* RS LR
E | (Voluntary Residential Broadband Speeds Code of Practice) » #4412 + £ 85 @ i3 1 i 3
P E AR E AT PR EA KT P SR 2 EY RA T B R F K
&N ’fzé TR B2 RS B 2 948 (Right to Exit) o :if»‘ié A FPRARR N K
B2 gl W p 207 5 R 2 B e B (S22 FRlp 2019 # 30 1 pAsd
» o % B Ofcom,2018, Guide to the Broadband Speeds Codes of Practice
https://www.ofcom.org.uk/phones-telecoms-and-internet/advice-for-
consumers/advice/broadband-speeds-codes-practice
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Nt BT B
if (direct interconnection) == ;Y 5 if 7 o 15 & K Ofcom F & > &
B CDN # # 2 3 45+% © 42iF Transit 3 Peering et & » | B TR

L HATEE 2 T6% (TR R HTEE 2 62% (@] 32)B o
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Fixed Mobile
mTransit = Peering mCDN
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DRPES RSN S S FE S S RS T L

F# %k : Ofcom, 2017, Connected Nations Report 2016

8 Ofcom, 2017, Connected Nations Report 2016
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Ofcom ** Connected Nations 2015 % Connected Nations 2016 3F 2.
2_ Internet Access Service 3 & ¢ o 4-4F 4% % 52 7 i (Interconnection)
Fmdk 4R 2 > bldo B 2 (7 2. CDN - Peering ~ Transit '* & ~ 3
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F i -
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1B o @ & UKE #3133 2 3 2 34 4 5 Peering &2 Transit © Peering 4y
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A S S

S

N

AS ( Autonomous System, AS ) # ¢t 2 $E3 53> £ ¥ 4 @ §

o
Tk

AS £ 2 (B4 ISP & CDN) 2 fF ehie it 3 i o Peering * ¥ 4 % &L %
3 1@ (Free Peering) 2 f % 7 if (Paid Peering) ; @ Transit ¢13 3§ = ;41
FPomEE 7 ddRl 2R - R0 AR WL T A D
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FAPRIE R ()BT A RN R ()RS 2 U FEP - e Rg
TP 2 ¥z iE * T;‘ s ()i B3 PIRERE > ;}%K/T‘ TP 2. % =8 % # F' o
TP # & eh¥_Paid Peering PRF% > ie i@ pjpwﬁuz: JRIZEER] G “T % A 0 @
% WWW.access ~ TPNET.pl ~ TPNET.world 2 2 Global Access °
= % > UKE 3% 5 Peering & Transit 4 B F gt g v Bk
B (GET ) TS Peering 7 BP0 AR AME G ) FF s
"i“%q*i IR - Bl N iim*‘ﬂ#%’% ; m Transit & 3
PR @R AT LRI I EARFER T VST
TR R o
UKE 7% 5 ISP % % & B~ 17 Peering 7 i AL 35 2 $ i
BB 180 T F F A A AR R ik SRR LG - B
JRARRH -~ B REEFEAL&E B FR 0 Ft TP 5 1009 4
MR GE T Bt oo
2. UKE 232 344 ¢ #4424
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FIEsG] |@% ik H - #ci-7 @O0fcom ;n: P i |@2010 # UKE #4F § | @ 3% Transit § * i&

OX JRir: T F

F

Interconnection(2007,
2012 % 2017)3F 4 ¥

i

Connected Nations =
RO S SN e L

#ligx B AEH | HBEPEFTP2F | EF R A0 H | FAd EERE R

ARz kw & TR R L | IR | AN

Rk igEL ¢ 5w * ¥ Peering &

® ix 2002 & T R4 op wmEHI IR Transit 2_ i 1 ¢ 41

EHFEE D E *

R dp BB HraE ik

K M-y g T

B~ ? 41

® .7 NRAs #% % #

Tl 5 A2 S
¥ 2t 4]/ | ~ # Report on IP-|2015, 2016 & > |NA N/A F&0FRP] ISP ¥
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https://www.ofcom.org.uk/research-and-data/multi-sector-research/infrastructure-research#accordion__target-108971

ST RARPFRERTD FZABIHD B
FoF ARPRREREPIRSED F
- P AR

BTSN R R R R R PRI B0 1 2017 E A R - MR G E

BEFFRT 82 R (104 %R[ k) A ¥ AT R HFERRERS

%%4K’é’;}éd%?ﬁﬁ‘r/%q%(r/?%% XFaF ) ATk

T

FTHGRBITLFI T )EL TG %2 &T?f;i;“éﬁ;‘;‘“’% (¢ 3
R IEPF R H SR L PR TR LB BRI B3 406
Fo B¢ RIS Y F T 231 7120

PET 2017 E 90 ARRRERAERERD X 67.7% (© ik

M4F) L2z -

200 4489 4489 4476 4472 4479
4500

4000 1144 1171 1191 1232 1262
3500
3000
2500

5000 2326 2313 2315 2293 2288
1500
1000

500 1019 992 966 947 929
0

16-Sep 16-Dec 17-Mar 17-Jun 17-Sep

ADSL = Fiber(<100M) m Fiber(>100M)

B 362017 % 45 ¢ EF F B

FAKkR P ERR 2018 ¢ FF G 2017w FFERL

100 2 3@ &M P A BIEL R § » 2018 » 2 i iF Wi-T G PRt
https://www.ey.gov.tw/state/News _Content3.aspx?n=069440033EDFD033&sms=A7FAAF08D
FESA98E&s=230548BDC8263947

125



Fode O ET R S MRe- SRS fR N peni
RREHF P oL LERENT o2 BT R L 365%
oA F252% @R G 259% -
% 19 AR T 3G E4AG * ~ ik
Frge | oty ¥4 voE o S I F o i g
(SR SECE= SCE - 3
2017 Q4 2,865.6 1,045.2 122.7 715.8 382.0
2017 Q3 2,872.6 1,058.9 732.4 722.5 358.7
2017 Q2 2,878.5 1,072.0 734.0 728.3 344.2
2017 Q1 2,882.9 1,076.2 738.6 728.6 339.6
2016Q4 2,892.9 1,078.5 743.9 734.6 335.9
4G * = ¥
2017 Q4 2,258.8 798.7 552.6 546.1 361.4
2017 Q3 2,169.3 785.4 528.5 527.5 328.0
2017 Q2 2,048.0 756.0 494.5 503.4 294.1
2017Q1 1,918.7 712.1 465.5 472.3 268.7
2016 Q4 1,806.7 671.0 443.9 450.3 241.5
3G * & &
2017 Q4 606.8 246.4 170.1 169.7 20.6
2017 Q3 703.3 273.5 204.0 195.1 30.7
2017 Q2 820.3 308.4 237.7 224.1 50.1
2017 Q1 935.1 343.1 267.6 253.6 70.8
2016 Q4 1,046.5 380.4 291.4 280.4 94.3
2G * & #i
2017 Q4 - - - - -
2017 Q3 - - - - -
2017 Q2 10.2 7.6 1.8 0.7 -
2017Q1 29.2 21.0 55 2.7 -
2016 Q4 39.6 27.2 8.6 3.9 -

FHRAR: RPLASHLR§
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S RRRRT
KA RS ko AR TR R bldp g B 0 T A R ISP

FH A URETEARIRIL L c RENCCw 5 - TR EF 0 H

TR 2018 25— F > 2RFRETHE KISR0 F (7
PWLAN % 10 ,Eif) (L % 20) o
# 20 RPN BAE POtk B
F A (F S)FAREE L
E R LES Cable Leased
ADSL FTTX ] )t
Modem Line
2018 | 1 * 734,223 3,622,339 1,349,025 2,664 5,708,251
2018 | 2 * 728,481 3,632,575 1,350,944 2,650 5,714,650
2018 | 3 * 722,735 3,633,138 1,354,355 2,630 5,712,858

TR Ml @iEL | ¢ 0 2018/5
FROE PR T A EF R e PG T4

x TWNIC 79 2017 # S84 R * 3 43R4 v e 3,153
BELEN AR RETARY 26 0 B bl
82% » St F 703 F < o

kg o AR T R pE HH o EHED F KRG o
FTTX 2.9 5 B & Rd ¥ B8 2 L T PRI 4E
S Lk 2

AR RS B Gk 0 AR 4G AH R 2 B 2017 £ ¢ %
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FL2,200 o d R G EH SHRE Ty 3lbr | a7 bt g

y & A

h

& 1 L5t ‘?:P&@iﬁi%]fi_ » 31 157GB 2014 & % 3 2017 # 5 * NCC

2ok 2 g 2 T i’—:lf;iiﬁgl'?i_{ir'f :

%2 21 ARAG AR FAEY S BE E A E ii::;@ﬁ%ﬁ

H A HF 1 T

£y 4G » sy | FOERIHE
(GB) % 4 £ (GB)
2017 #(5 %) 24,789,765 389,294,280 15.7
2016 & & 22,588,039 327,562,110 14.5
2015 & & 18067037 208579023 11.54
2014 & & 11574394 106230513 9.18

FH &M AL REH NCC R Fal n @454 f g1

101 Jf{;ﬁ_—%ﬂ:igﬁ;:i o 52018 > 4gg;$§f§$%§gyw ® Hie
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o8 ARREERBEABRIED F
- B HER
AREF AP EREIHEY o (TPIX) S S 8RS RE L

o (TWIX) > I = g et 3¢ (EBIX) fr? & % RS R

(V

# 7 < (TWNAP)4 #IX- & NCC #icdp gt > 3 2018 % - £ 5 1+ »
EBIX » TWIX ~ TPIX 6% = $cA B 5 18 B ~26 B ~42 B o 3+ 2
3T E4E2 TWNAPR R @y » "gd s ¢ f - Rplt AR
IXehd Rjzp AP ¢ 45484 ) 427 3R 27 S ISP AL 7
TaEY o LARTA X AP AR H R Bl EEA o

d ¥ 2T E P FiEa TWIX 1997 & 11 7 B 4538 B PRG% -
P4 26 B F 0 p oy~ A % 116.36 Gbps » ¥ p 4 9 i~ 2
FAHAE B 5 131.23 Gbps e TWIX &2 28 & B #ie TPIX - » 12 4 % e B3 73

HEEHF o TWIX & 7 B B~ v & o Peering 48 5 1142 ¥ 7% > #

£ 140Gbps » KA E K ¢ HERP BREL TR EF 0 ¢ £ LT

LB AET2 5 186 Gbps BT L¥ S R B E £ MTAR

THEE ~Sonet £ ISP 2 ICP %% » 5 &2 Mg w ¢ T Z g <

|k

#5102 o 2 NCC kb @ 2. TWIX jt £ 3i3t i % Private Peering

102 http://www.chinatimes.com/newspapers/20170413000045-260202
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https://zh.wikipedia.org/wiki/%E5%8F%B0%E7%81%A3%E7%B6%B2%E9%9A%9B%E7%B6%B2%E8%B7%AF%E4%BA%A4%E6%8F%9B%E4%B8%AD%E5%BF%83
https://zh.wikipedia.org/wiki/%E5%8F%B0%E7%81%A3%E7%B6%B2%E9%9A%9B%E7%B6%B2%E8%B7%AF%E4%BA%A4%E6%8F%9B%E4%B8%AD%E5%BF%83

¥ PublicPeering ~ B » e 22 45239 TWIX b B8 nE2 A

#_# 7 Private Peering £ Public Peering - TWIX i £ Bl4-™ ] :

TWIX Traffic Summary(*)
w6t

150 G

(bps)

100 G

50 G

Traftfic

Oct MNov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
O Input Max : 131.23 G Avg : 116,36 G Current : 77.72 G
W Output Max : 156.15 G Avg : 131.71 G Current : 99.13 G

graph created on Wed Sep 20 16:15:01 2017

B 37 TWIX T £ B

TR kR ¢ http:/www.twix.net/all.html (£ {2 ¢ p #F : 2018/5/7)
*2017 & 4 ® 12 p 42 > TWIX #- Public Peering £ Private Peering 3t 7% & 2+ 5 IX 3735,
‘g'_‘i’—‘fi?NCC 5*—\_1.’&}1 r-]§£—\,l.1 4\‘1}15, "'Ti—;gi

3T (2006 &= 5° ETEMGEE) FEL TPIX & | #&
42 % > % 2018 & 5% 7 p it PR A MAME R 5 56.4Gbps - H

P oo R o~ AME B 5 93.6 Gbps ©
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g U ; zmﬁysof ?0?851?:?0
E 75.0 G
z 52.0 G
B 26.0 G
® 005
8 10 12 14 16 18 20 22 0 2 4 & & 10 12 14 18
Max Average Current
In 93.6 Gbps 56.4 Gbps 60.7 Gbps
Out 96.2 Gbps 57.7 Gbps 61.6 Gbps

B 38 TPIX TrpFi & B

7ok R http://www.tpix.net.tw/ch/traffic.html (£ 12 150 p #F 2018/5/7)

Bt d BARLE IX AP SFR > A HE ¢ | Bt U0 R
SRR LA B R P AT kg A2 LA H R

R R ARSI R

—\\

222 FAp AR IX i

TWIX TPIX
§ R 26 42
P o~ AR R 86.61 G bps 56.4 G bps
SR 139.36 G b 93.6Gb
. U . S . S
o oN ZUTRIE B P P
IE=E S 2IRF 48 £ r3F S L
3 2°°°{ 104,0 6
f— e 6 | 78.06
o ._é 100 6 52.0 G
EJP H‘;‘/”L :E‘ gl - 4 16 18 20 2 0 2 4 6 & 10 12 4 8 %06
B el ANITE ASoBE e e | oo

FA kR A 5 TWIX,TPIX § % % Wikipedia
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=~ PR SUR TR
1995 5 B RE TR Y o (TWNIC)hT S s e S 58 4
B R 2017 E 6 7 R Ay AR MR SURHE R £ i 2,182,363

Mbps > 2% S F b g > Fp B SIEEE Y ERET A LIC

¥4 : Mbps
2,500,000
2,182,363
2,000,000
1,769.809
1714416
1,500,000 1,436,996
1,213,704
1,000,000
784,885
§79.309
493312
500,000
331283
149,331 186443 35°°6
o 44923 71333 108350
7208 18700 4492 i i
0 — - =] E i
2000 2002 2003 2004 2005 2007 2008 2009 2010 20011 2012 20013 2014 2015 2006 2017

B 39 AR @RABRAT T S K AR

FH kR SHRRTIY w2017 TWNIC 2 2016 £ 5 4 % 22 @ 80550 &

http://www.myhome.net.tw/2017_03/p21.htm
BAEME RS R TR 0 %2017 & 6 ¢ R AR HFA
Bobb Rl eon$t g 3 WA A RE L £ g e F 71,168,395 Mbps

WHEAEE) p A= 2 (397,766Mbps) ~ % & (328,048 Mbps) ~ * &

LR Y w5 2017 TWNIC 2# 2016 # % 4 % S $psppd TR 4
http://www.myhome.net.tw/2017_08/p21.htm
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= H (199,879 Mbps ) ~ #74c 3t (40,327 Mbps ) % -
w2 B F R
ST ¢ BT S BRA 27 (HiNet) s #72 &

e A (p A NTT »0 582+

B4 -

R

R Y

:J) ;,\mgu:‘—tm_g ]"}fﬁf

3023 L ehd SUE TR A

(%

Bl
E'D
=

- Mbps)

#i (NCIC) -

922,877 1,101,947 1,141,027 1,168,395 53.54%
P& 347,371 378,777 387,766 397,766 18.23%
ik 238,002 284,485 285,485 328,048 15.03%
¢ 195,782 221,561 202,523 199,879 9.16%
FTv 29,948 33,015 32,815 40,327 1.85%
2 iE 21,462 30,218 30,840 33,328 1.53%
EEH 10,311 10,311 10,156 10,778 0.49%
& okd I 6,110 6,110 6,010 6,010 0.28%
® 2,190 2,190 2,100 2,100 0.10%
) 1,956 1,956 556 556 0.03%
Bt 1,777,273 2,066,199 2,094,615 2,182,363 100.00%
AL kR D TWNIC,2018, - 8 i "5 e i S 34 A

*E MRS RF S 2016 29 1 2017 & 6
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= ~ ¢ &% i} Private Peering %%
(=) Private Peering § % 4&%

"E-ICEEFTREEMAE Y I EY I ERT ¥ -4
THREED FI %ﬁ?f’—ﬁlﬁ—% Hiu 2B EE2 T GIRMA B a
FRRFES TARTS - FLEFED FLEF 8 RZAF
P2 Fwp P o d NCC 22 o ZRpRITAF " Fedog ¢
H)7E P » e NCC iz pBRE3HR & 4 EE'JE"“ » ¥ &7 L Private Peering ¥ &

B35 2006 £ 500 Mbps ™+ 5 % pEF 1 Mbps % # 7,500 < »
F]2009 & 7 7 ¢ & bgAtE L 1,480 &~ Mbps > T B E AR Fr40 A

HE FH o 2 SpRRRIgPFRFE2LENE (F2H 35)

Boif— XA E 42018 # 47 o K 119 R~ o

_ Private Peering & Z {{£ 2006 £ A 500

seop  EE(TT/Mbps) Mbpsll S Z 88 B 1Mbps B 17,5007 |
2000 2006F 5 R B i #f 3% (B £ %$3,0007T
3000
2500
Sooo B —RAMEMN2018F4 7 - BER
1707GP&E%1197T - FRIEZE30%
1480 1395

1500

1000
500
0]

F"f*-"//}:'l j\lﬂiﬁgi‘”
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AR EVRL AP RZPEERRI Gy FoREAEH Y
Z o w2016 & » NCC & K¢ E7 i (Hinet) b B I < ¥ F 2 o2
PRI Y KoK AR H private Peering B 5 o & § TeleGeography
P25 EL c# HRALET (ZRAEFE AT LR~ 5
A ) 20 T35 e Transit § #% 5 USD5.5/Mbps (4 & NTD 170
A/Mbps) s # # /it Transit § # 5 USD 8/Mbps » AZ i it I; = ¥ F
A &30 2 Transit § 4 4 & o S EATEAY SR THRER R
glFTEAE E > % o NCCH# I ¢ &7 17 Private Peering § & 7 V' BB
Txs RRE-AET S 432 8 F ﬁﬂ%ﬁ't“]‘%k”vf“ R#cip 7 % £]
FAAFHER  RFRFIL S -
NCC* 2017 & 47 12 p Prae £7 A% e 3
i# (Private Peering) #-% #% » & NTD 314 ~/Mbps *4 T NTD 170 ~
/Mbps > " 154 45.8598% > Fw A 106 & 4 7 1 pAzg oy
% ¢ & & Private Peering % F 2 3 " g R 0 %Y w i
TeleGeography 7 = # % i & 337 2 IPTransit T 3% F&FAE > F
PP~ i ik A2 * Private Peering #7 % = 4 2. — & i~ &L  Public Peering 47

B R ERET e

R @4 L R € 02017 PP ETERGF LT AEF AL G E kL AT

BEFFLEPFFE2RAPMERBIR  PPFRRE>IBPFTFERT T 3

https://www.ncc.gov.tw/chinese/print.aspx?table name=news&site_content sn=8&sn_=37243
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B b SR BN AT A ISP R ATAl 2 F 0 ¢ BT T T ORGER
g5 TWIX (Taiwan Internet Exchange)2 # 734 100 Mbps & §

Public Peering #g % - 2018 # ¢ F7F R\ BRIy ~ b R R R T 3

F024 9 BTG esReRI QTR 3
(4»pdh: 20180401)

P
JE P R A
a9 1
B A 47
WY R 1,500
Wi ed (Gr- ) /E EEH 11,000
W FE/GE 20,000
S A 10GE 120,000
ISP (:1-)
' ’ Tl 3,000
TWIX AR
(3 #
o T3 (%)
TR 10,000
TEEE
(%-Bi %)
ISP 3 i 2k % FE 5,000
[& 0 & STM-1 (3 ) ™} 10,000
5354 (xe)
HiNet 0
(Public Peering )
KA L
[
i 119/Mbps i
( Private Peering )
o A E ::; 19 Fed* B TU (930 24 ) HESS 24 » T4 % 6A/110V -
o EEW R L TRERREPIR, -
= ISPAEMMED F - Bd e
we LR I——1E5LTWIX 2 % 74 HiNet 100Mbps i % 5 =+ 3 @4 % -
TR kR ET o 2018
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425 PETCREREIGWE S EETITIORL L

A% 47 % (bps) #74e
I5SG=ISP #&* #F § <30G 95 47
30G=ISP #e* #f F <45G 917
45G=ISP #* 4 § <60G 85 37
60G=1ISP #e* #f % <75G 8 41
7SG=ISP #&.* #f %~ 75 37

Lo babAe ¥ g %k 4p ISP » HiNet 2% 2 = 7 i@ (Private Peering ) 47 %
TR KR P ET G F o 2018

() P ETCRSRRI R

T8 =X - = =
A g EEF iR R .
7B B POP i o SRR R
Trunk % &
Peie
. ZIRGESR PR F 43 1:4 F 4 13
ISP : HiNet
T8 =X 7 7 -
P 22 HiNet 27+ % | £2 HiNet 3742 4%+ IP Address #&7 #& &
Peie
. 7 43T 622Mbps F a2 7 E3 123
ISP : HiNet

EIPEOBHFEERT LG I G T2 ASNOEMR A d B2 ¥ Gk -
TR kR EFT BT R 2018

w ~ AR CDN {352 33 B 4%
Aan i > Ofcom BLE R 7 e it 5 A8 % B - ¥ 3 Transit §7
Peering & * ¥ b i i % o @ 1% CDN @ if3uiseniia) 3 & -

fepF o> A% k4% % e CDN 228 d < 4| e plixp #EH % CDN
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RiLiZ > @ ospl 23R~ AR RIRIZTE § 54218 50%17 F > sk R
PP 00 5 E RS CDN # B 2 £ g > A7 ER3A TR
poa& ISP ‘,‘#ﬁ ¢ * Peering ~ Transit 2 CDN 23 7% < 3 = Vit 5
1060 2= 47 2 % BEm > WA > N U CDN W £ 538 > £ 37%
H =t % Transit > i 33% > Peering P & 29% (%2 Bl 41) - R & K -
TR I EE PR HHEE CDN 2. € & 42 42:F Peering &2
Transit > 3 & 2018 & &% = T 2247 4 TR P % o ji CDN &2
Transit ~ Peering 2_ +* & £ JE A 4o "2 + (drz F>3TF % - (722 CDN

E A ) o

Transit
33%

= Peering = Transit = CDN

] 41 =% & ISP ‘%-ﬁ’gmi&ﬁ:}fi’% U0 L i)

FTRKR AP REAM FD G FF R ERGAY LR

105 NIT » 2017 » g2 i w2 FF BB 2 AR 57 27733
06 o 3ad TR~ HHAE TG FTREFTE - 0825 7 Efolp s 2 T
TRTM S SR ?\#"ﬁ*“ 2018 & % = % & * Transit ~ Peering 2 CDN &1t i
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CDN ¢ & 5 AR E AR LEH2 - > F W20 0
B IR > T3R5 A B B IR T ORI A & 0 RPN E

%% CDN %% ¥ 57 et ¥

ol

PR B ISP R K M Geniw
Pt E TR WA AR o B B L e 3 RIS L

CRRE LR e s ST AL P =

W07 NIT»> 2017 » g i e d w2z FEH EARS 2 ARz 33 fm 733
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NCC)I*tl FLRREAE TR EF Peering PRIFNE $l455 > @
BEAENCCH T ! BT R RFLPFFRRRE 2 BRI -
Bk REFER kA T 0 TRk YD Bk R

FACRREF 20 F3ARTL TS -HILILEET R LM
FRNERFT P2 AT RAFE U R ks
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4 NCC &t F,Efﬁ“f » ¢ &7 i Private Peering 7 & -
Ba3h % 0 % /62006 # 12 0 123 > FiE 500 Mbps 1 & % R
Mbps F 4 7,500 =~ > 3] 2009 & 7 * - = < tgA *E 5 1,480 =~ Mbps>
TE Y I H il L o2 BRRERRT PR
FA% > BiT- XA FLA2018E 40 5 e B 119 & o A
TRERFEY ETEAEF T (£ 28) A7 oo 2R s RPg
B E GG X EALE R F B o e i3 * 20 %R

FaNCCylvP =Rz gr  TEFHI LT L0 FHR
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(Mbps/* )

R R

2006/12

7500 ~

3000 ~

40.00%

FRE1L? 23p 512454 F ¢
RITHBRAD CATM 4 BT B
(3 L BARTE ) PpReRRd
REFL M RTE A
z
7
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2009/07

3000 ~

1480 ~

46.81%

RE

98 #8797 5p B 31 %4F ¢
FHBHIEP od TWIX 23 @
ISP 2 # % ~Hinet £ ISP g 3% 2.
BE SRR ITIOA B RG
EEPAN S LELE Y]
SRR SR TS
)

(@& @Bigid

2010/04

1480 ~

1395 ~

5.7%

® NCC *> 2010 # 1 * 2952}%§:

FRGETETREHET 1N
BEla X @, g pm g
2010 # 4% 1 p 32013 #3731
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@ Y ETERIELL > s NCC &
ﬂA%?w§%$
52010 # 37 24 p %351 %4 R

gaﬁ@

2011/07

1325 ~

1060 ~

20%

=2011 & 6" 22p %4224 R
g%ﬁﬁﬁiﬁ P : Hinet # 4 TWIX
2_ Public Peering # % > p 3 Gbps
# 2 10 Gbps ~ £ Hinet 422 B

= Private Peering 7 I 3% '

2012/01

1060 ~

900 ~

15%

® i ISP ¥ HiNet ¥ g 7 i
(Private Peering):* % 3 ¥ = 900
~ > EigiE 15%

® M ISP £ HiNet F % & 3 i
(Public Peering) #f % #- ~ tfy 4 2
50% > 4 10G #& = % 15G
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900 ~

600 ~
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[ ] LLL:'T\‘K;%"] 3’%"%_‘%@%’% ¥, "TBR,}J
Public Peering ¥ if * %47 F > »t
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® 2013 F3%27p %531=x% R
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R

@ F B2 FiIEP S G oA
AERERE 10%0 o f R
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P AE X EBEI S 43849
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Bodp A E 0 R MOT A B or R
411 =~ /Mbps )
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411 =~

394 ~

4.14%
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FoF ARFRECERLAERL S VRS
-~ R2RPRFEFRLIFV LI

- BRRF AR A i B Radid S e L LM R
B 42772016+ % % % #F £ (World Development Report) » B 48 4 2 5=
# 8 10% > B 7eHGDP¥ H# 4v $1.21% > Fpt o~ A ¥ ~ B A {30 F
Wit * i F o PR 0 F P ERF RS 55 o2 B
/A % (World Economic Forum, ™ FWEF) e ik & & & (Networked
Readiness Index, ™ FNRI)z=t » & B Fi#G - Rl A8
Bt 4 BX ERAEEILIE D o NRIR * chF 4 kh » - L % 3 R%
T 1% 7 B (International Telecommunication Union, ITU) ~ 5 & B &4 ~
‘2 % (United Nations Educational, Scientific and Cultural Organization,
UNESCO) ~ & /% 42{7 (World Bank) = H i 5 & R fenizt > ¥ - X
A 2R EFEFPIRENE - HEFEHAP LRI &K
(Environment Subindex) ~ % # 4p #c(Readiness Subindex) ~ & * i #c
(Usage Subindex) = #: 54 #ic(Impact Subindex)w + g4y #icit {7 » 47 >
HTx ¢ 7 =54 7 % ehmifp > £ 531 lw3f 35 4516

FiENRIFE o 7GRN R A fc S A R g B ILRE {vk 4

oo 2011 F ARPE L6 0 Fizg s AREARLER T % 2012 T

M6 p R oo SOWEF S R4 47 A R ICT 4 BRI 340 & 5 g 0
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HE %114 52013 w2 3| %104 >+ 152014& ¥ 14 % - 2015# %18
25 20164 %19 2170 15 & kA FNRIF IR 40T 4 507 °

% 33 2014-2016 & A NRI > zk# &

B LAY 2014 2015 2016
Frivy 2 1 1
B 1 2 2
WL 3 3 3
pu 5 5 4
E 0y 7 7 5
e 4 4 6
mL 6 6 7
# 5 9 8 8
& E 11 9 9
p A 16 10 10
oy 14 18 19

TR kR AF 7 = E p WEF, Global Information Technology Report 2016; WEF Global Information
Technology Report 2015

FEAZ > LB LA BRI AR YR F 2 L > 20165
FINRIEEWL 2% > - 205+ 2R 7Gx 20158 7~ Lo L 25 & 3L
LTAHFp A Frie SN OERFRBE MR FR L S BR

BAE LA ENPER AR E A DRI APY o Al

~

Ak B E S ICTA £ 2 ws\iﬁéﬁﬁ_gﬂ,%q»ﬁﬂ‘-;;ﬁk‘%#gw

B g AR S o bAoAt Ae B 32014 & 7 F adF E R R(Smart

U7 (75 0 2016 > Bl B For AIRTEA E S %(2017-2025 &)
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HANRIES  chf 4 et £ 516 7

Bt & BIAATH R TH BT |4 T L FHENRES 2
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BTRIRTA A B i

IEEE L

ol PP EARTRR RS 0 nEF R

FEBR RS AFF AU TR L

HE S Bl P M E T f A ol s wIE ) £

B ERfed b2 %2 = B iTz & KR

AT T BCEE AR L B ELER Y S

Lo L FORTR AR 2 P16 Mg AT

s [ e ICTA %3 B p & 220142 120164 F p Bgie+ - &
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A
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fow B4 Bt 7

SFCRGERTRE R4 A AR (R w2
G5 Bawif A RE L) > A SRR E 2 2

R AL e I AR AT - — )

B ARBREHET f N (F112)
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Ak ($35%) % Hat (540%) A 454 mpr
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* by B 20158 ch %22 L A FIH 16 0 A ERBE R BAPIHLE -
B EAIHO o el L NBR RS Y - S FEINRIE £ v BT
o R FELAROTE RS TS o

AL BEIEEAR AREAERREICTAAZ X T £ B
B o FI AAEK L L MAR AT 7 R Fo g A HIEK

e km I8 3y 78 e R F 3 (Mobile network coverage, % pop.)~ H_

L Rh5— o Fpdip2014E67 BEAGIRFE L K > F) A did 358 b g

P % ] e U e B PR A% (Internet access in schools) ~ #x /i * ICT

N

C A AL € 2 T AR T AR 2T AT fi,;ffw-éﬁv—"-’,]%‘«

st Faa e o gt b PR MM E R R - HEF o A

®
m

Wik H A RE B R R o dpa WS T2 g o
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% 34 A F NRI =1L 52 5

P 2015% & 20158 ~ 2016 & 2016% &~
B 1n #x 18 9.5 19 5.5
iﬁﬁtifﬁ # 28 4.8 29 4.8
FUR RIS | 38 4.3 40 4.2
FELIEE |12 5.3 14 5.3
£ 4 g 2 6.4 2 6.4
BAHEK 1 7.0 1 7.0
A 13 6.5 12 6.5
Foa 23 5.8 23 5.8
3 :}% #c 22 5.3 16 5.5
AR 26 5.7 24 6.0
EE@ 17 5.1 12 55
LR 21 5.1 24 5.0
%3}“#} e 15 5.3 20 5.2
SRR 17 4.9 18 5.0
Ak g 75 8 5.7 20 54
AR R L AR E R F p WEF, Global Information Technology Report 2016

(Infrastructure) ~ & % i * (Businessuse)fr# § # i 4 (Affordability) 7

{ = BRaimo
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1. Political and
regulatory environment

10. Social 2. Business and innovation
impacts 6 environment
5
9. Economic 3. Infrastructure
impacts

8. Government

4. Affordability
usage
7. Business 5. Skills
usage
6. Individual usage
=O= Taiwan == High-income group average

B47 20164 NRIS A #3840 1L i — 20 F o § 4718 B 1T 45
TR KR A8 3 B B WEF, Global Information Technology Report 2016

SRR ALRI R F LN

SR YRR - B R R AR 4 B F) S R
FHR 2 7§ 4 4 (Affordability) - = OECD#cdh 503 » 11 % & 5 R
PR R ORFSBLERFAE S KDL R F 5 F WL RR
FARF AL 2 FR e HARL Ry FAA 0 FY ER
£+:2018#4% 1p 567 30p g * chpit> % (T F60M/} 720M -

B 5 Ki%61440/20480 )4 oo i - 4 % & i

=
o

A
é""
(%
3
[
15
»

AR LAT 0P G- B AR BT F TR
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# iR PENRIZ G2 o R AT f a4 dpit AR ;Ix;]&eb LY

Bl BIRIEE o APM - E S Bl e T R0

%35 W% FHERHES * = e F 53t (200 GB/month)

(UR1D) Country, )
] 7 Package, Option Speed
B 5~ Total Provider g9e. P P
Switzerland,
m4 46.26 . Internet Start 40960 / 8192
Sunrise
. USA, Xfinity-
EEY 61.07 Performance Plus 55000 /5120
Comcast
e Netherlands, )
A7 32.14 Internet Basis 51200/ 10240
Tele2
. Germany,
eS| 26.43 Internet Kabel + Phone 32 | 32768 /2048
Vodafone
: Sweden,
Ee R 35.89 Bredband 50/10 51200/ 10240
ComHem
72K 42.12 UK, Virgin Media VIVID 100 102400/ 10240
Japan,Yahoo! Yahoo BB value plan
p A 26.28 51200/ 3072
BB/NTT-East 50M (East area)
- Finland,DNA DNA Valokuitu - Fibre
>~ 32.90 51200/5120
Welho Plus 50MB
+ A 29.13 Taiwan, CHT HiNet s+ & 60M/20M | 61440/20480
p: g 13.14 Poland, UPC Pakiet Start 60 (24M) 61440/ 6144

7R %k - OECD Fixed Broadband basket, High user, including 200 GB / month, 25 Mbps and above,
June 2017
X Uop L R R 0 S ATH o Y BTG kY £2018+# > k60M/20M 874NTD & vt g gk i

¥ ooh s 44 NCC 3 2016 & 12 9 srf 2oppmms [ A ®T 25 3
B AT R AL 0 SHIRTRAR 2 RBAERF G
B> & ehip e o ¥ g% R 4 T i (Purchasing Power Parity, PPP)
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FARRAETS WA RF EH RS ERT G L o B Y

BT SR INA > AREFF SR ¢ g FRA (TR S AR

60 Mbps % 100 Mbps) 7 it F % & NT$10/Mbps » > B3 & B Fe

(AR ECE AT R ) R LFZ M LRI ARR

R

£5002%  BrAREY FRE (R48)-

70
vy
60 %
50 //a
7
40 %
30 %
10 r 7
" 7R /A a /A 7/
&n £H % B F Ao 3k M # K
7/ Mbpsg #5 (4 H)-H % 10 19 15 15 67 7
w5 Mbps/g # (% #<)-PPP 10 9 15 11 16 5
- MbpsfF 4 (& tb)-GNI| 0.02% | 0.01% | 0.01% | 0.01% | 0.04% | 0.01%

Bl 48 ¢ % i FIRFFE = (3 FTTx $hjke) M8

FRKR B 4R G s 0 20160 & BT G SR A 48§ 1 LT

BT 7 R IR A R A R Y L E
30@FF R KV HFEN S0 A BETE IR R N B

R TEE R AR A R L c E ARV RY S G

PN AR S R G b A58 PPP F]F R B RS 5 NTS257 0 &

B8 P B FORAE LT Ui F A28 60 Mbit/s I 100 Mbit/s 14
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0.04%
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0.02%
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e

S FLRBER(AR S EF AT R P ) TR ELR
M ET R BdR Y B ERA T SGB o B U5iE PPP F 3 1S W
5 ONTS316 (B 49) P atmit- BAiB8REY 5 5= 1o A%

R RN ¥

R

%%’](Zg-#ﬁ :é,"\%"géa\ Eb%fl ﬁ??l{lﬁl o

1800 1.60%
1600 7 1.40%
1400 1.20%
1200 % é 1.00%
1238 / é 2 0.80%
600 7/ é / 0.60%
400 7 47 . / 0.40%
200 74 /ﬂ 7 7 7 0.20%
0 : Z : 0.00%
£ | EFB Hihdg HEBE | BH | BARK | #EH
FUF (G BO-FER| 316 646 510 405 1310 1659 897
mm (% 45(% %)-PPP | 316 | 301 | 378 | 388 | 315 | 801 | 582
BA&(L B)-GNI| 0.52%)| 0.43%) 0.34% 0.35%)| 0.75% 1.47% 1.23%

Bl 49 £ 45 Rk g miL 10
FTALRR B2 4 TR o 0 20160 R G BaRL A 4 8 F e 2 4T
FEAFTT k2016 # NRIFptR A B v f #Ea 4 2 M 23RS
12 &> 39 AR P IELE 9 Lo HEIFEARARE 75
TH L REFF2 AP VRIARNAT fHEL e HhT LG wE
poch o wma R F 2 Tl g § 454 (Digital Economy

and Society Index, T FDESI) B & #-3% R » 350§ % > e H ipikih

M9 gy it * #42i8 1GB 1 5GB 11T 430 i PRAY§
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PRARFE T EE LY F LA LFHRTE S TR 3

FARFETHREFWAE P RRR A RPRER? Foila o L

~
N
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).‘3
i
s
A\

2RO F MR AR A PRI R DEP S

AR 2% et ff b AR R ARG SRR (T

v

Lo AR BT > E B A DESIE A A2 % 2 S A)3T4R B ehimIf
DESI;® % & R ot 35 p & B W ANRISEA R ¥ F S f - 3

SR F S GEES EARR MR RO 4 R RehE L A NREES
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FZE ARALARFREABIFEEZBIIVR
- CARFRRBABIFEEPBYIF 2R

Mﬂ’{ffﬁiﬂ B L% B M4 T IS4 d & v R AT -
(=) ®WEzZHFI2ENFRAL T

WETERAPRIZREDF OO REFT AT RE - 7 H

PPy s AR # R MRS g AR 57 FE o s

NECR S R LT LIES S i o R ey BT e AR ML R CALIE o it BIPE 2 &
R EPFOR T L TR B ERE R GARR

PagE e BT UEREHLFR UGEFLABF Y AR
PERRT AT H o RHE P TR ERRIGHRIFL 0 7
2012 # = % &7"An assessment of IP interconnection in the context of Net
Netrality”3F 2 > 12 %2 2017 & 10 * % % “BEREC Report on IP-
Interconnection practices in the Context of Net Neutrality”3F 2 © i J5
2017 # o> g i 5 4R 4 2 %% > BEREC 305 A8 i
IR 4FF 2 £ > Transit 2 CDN JRA: B 45 T 2 fFRT > 5
Bt R kgt P RAEY SR g 2 BE B T A B

LA A PR ARl o R EE o
4 7% AR FE T P
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FINRA ¥ R ERIPEZERREIEFHSF RGN AV ET @D H
#Py > b4 Transit - Peering h 4 ¢~ Paid Peeing ehifin & o

FETEWH S AR Pt o RPN e -
oz RERSEd N ERR R R TR F G h o0
TRy 2 L ATTRAPRE B HE ik 0 FIt 4 R E B NRAs
BFFHIENTED FORART L0405 L HIEF R 1360
TR uanrn AREHRP) EFRERIT G B2 b AR
AAcwcp g A RUERAEE IS -
(=) BRZHFI 2 AR AT

WAL ® 2003 £ i 35«7 i 2 B 4%72 ( Communications Act 2003 )
% 87 1% % 9738 - % 88 i1F % 178 > Ofcom & ¥ 5 R B PRIE 5
2 F A FH R - LRI DR R RED S I MRS T
Iﬁﬁﬂ?%iﬁ%%'] » %> Ofcom 32 5 % & pF > FAEAERR o E TR
P Rp Al o % R AT Ha éﬁ-j‘q“ﬁ % #-4= & (Price Distortion )
SR REESy SR B IS WL R S S S T
/% 1% (Set an SMP condition) ¥ # & 3 ~ HiEAIFFHL ¥ BRI oS K7
FUFRIF R R R T FF A ihb < I E o

fo g R R UL LT A S o R DA AR £ AR
AR RIS BB E T2 05 o Ofcom 7 T = # “Report on
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[P-interconnection, Connected Nations Report” » ",f T E RPN e
PELT S s PRIRIFZ B R A8y 0 B RES Ao A 4T s K s
L3 aFet -
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£

AR EFEFER R ERBETCEREN LT ¥ -
FRR e % 1S 1R $- LT EH 51 84
el HE TR T FL TR T R H S R RRRS
MR B - TG FET AR A S pE  E 0T
B2 — o miyEz s 3 FERT F-HFa BT ED HA ;@—ﬁijﬁ
TR g4l R B g e Fp > BR R i # R 2003
# T3 @32 | (Communications Act 2003 ) ¥ 4+ 4 2 4 3 B JR
R H2 P A FH R R REHRRRERART FL AR

OSBRI R R T QAR TR D L F PR g AR

(2) 3Wz$d 2 @A RA 5

FRAREZREAIFLIF T I
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~=h
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P 4B Peering ¥ A - F_ € NE T H2 Mo TR R

PR AL AR AR e iR e R i%—,T*u o g Ak o o] ISP

£ D HEEIE R B RA ISP EF 5 # AR ISP
FH LR T B R ) T 2 (free-riding) 0 F 3 v 45 ISP
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FEHIFIT R LA HY RS ISPREHFIES S LFG 2

PEFL2ZAB ETF BT a0 BaEFY o ¥ 5 o i) ISP ¥ ﬁ%?

FCC#ui P& afFs »uded > Hip2pia? g4k iie? 52
PR T2 0 f - B R RS LR F T s
(relaxed)z¢ ﬁ’ar“f (eliminated) > o 7 4842 & (¥B~ % ¢ 4] - F]pt FCC
AATFEEZ A~ D R o J8_Transit (% * B & RE L GdEg > THE
P A E- ’ﬁ*i??%—‘ﬁ (Backbone Provider) ¥ i% 4% 8 § ##
B Fonghs > TG g Al R o Tt 2 F ISP ¥ e R

B3 o BARRN R EES o 2 RS SRS i 0 A F BN

TE Ao A iR RR R R T PR HE (B3
BIEE) U] o s ER G REBRERTIRE > EERERBEPIRIE

7
-~

‘%e

—r‘vb‘i—i%—gf‘ki » ¥ 5 & 5 eh Tier 1 ‘,’;‘—*ﬁ 2 A2 7 R A S
Hyper Giant &4 Google, Facebook °

£33 2 >FCC2#r1% f » ISP pe3 @eni 818d 5 - > H -
Fe i st ol 4], 2 - §8 & e £ 3T IEITIR
w2z opd BE o

AFBEBREER P> FIARZ EHRERAFZLED FRicE R
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A mERCEY FERG NG W E AP G ML e

2R AR BT TR 1R R 3 3y At A% 372 ISP
E IS ERFUR - SRR S5 8 ik AR

Al NRERRAER LGS AR ETREF AN 2R

WEREPN DTer 1 ¢ 0 RHERE Tier | 4 3 2R HLE
P ET ROTRE L BT RS RGN pE s PG Tier2 ¥
Hodksz o TR ETLAAP Ter | #F > R LERED H1
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N A é‘;dﬂz TP fiprppld@s FahE iz ¥ 2010 £ w&%
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HrprmeRria s gy 4lowRE sy UKE 4~ IP 74§ 412 95
» 2E3 ]& £ (Framework Directive, 2002/21/EC) % 7 i% > 5 B & %R B
PRFEATFORERE ERF L jl"#”,’f NRAs $P-7 i ¥ 7 357
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B EART G HY F A - RH B Tier | ¥4

‘T—h\‘

B o R RAP T AR R AT L ERA A ARG -
TARA DL R o LR M ATRARL B AR EF 0 40 TP Rk
FiEzdpdo v e FRRREHZAM A TR H2 a4 0]FE
TP ¥ 5 G F AT ~FT 5 RAIT sshdg - mi ICT gz
RKZEIENE GEEIEEE > P i UKE %354 TP § % ¢ 4
PO ETEF A A MITR ARSI AR P mo ¢ SRR R T g
FHAF DT EPFGF A o X FERL S v UKE 2% ¢
IR RIS %S 2384 2 - > 5 UKE 2 % 5t TP #RP-2 3
W FARFLIFFL G L A RATESEMF R E AR Frdp s

F¢ 0 U ii Y &7 17 Private Peering % .34 %% > A L ok B E F R
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BTN ARE T REEISPREF2Z 3 |t i d %
P FRE AT A F MR P g TR
W BRI ARG 2 FA w2 EED AREFRERTREZ
FRIMITEARE > R Y B R ISP 2 IX FF e fa T o R A

o

o p ARRERERATE P XS ISP EFIHEABEETA

AT 0 AFEHD FA o BRI RF Y
BEFIED o ER FEERRUVAX B CF A WY
TP RP I e BLzlds 2 4 oo in B BLRIITA
ARE G ETF AEF R OF R < (Internet Exchange

|X) _L—\,L—J\)%lzo , IE ‘P ;\,\7{; |SP #1%-';%52‘:% F‘ﬁ;% o

_.D

FREA R O R R ERMIALE T L e T £

120 https://www.ncc.gov.tw/chinese/gradation.aspx?site_content_sn=4159
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https://en.wikipedia.org/wiki/DE-CIX
https://en.wikipedia.org/wiki/Amsterdam_Internet_Exchange
https://en.wikipedia.org/wiki/LINX
https://www.ofcom.org.uk/research-and-data/multi-sector-research/infrastructure-research#accordion__target-108971
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