th

Anniversary

igital Hub
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Draft Proposal
For Leading Thailand To Be ASEAN Digital Hub

Background
* Networked Readiness Index
* Volume of the global digital content each APAC route
* Thailand’s and Singapore’s internet uses comparison

Main factors for leading Thailand to be ASEAN Digital Hub
* Local networks development
* Global networks development
» Data center ecosystem development




worLp NETWORKED READINESS INDEX 2015 —
E%@AIC From network readiness index ranking by the World Economic Forum Thailand i@

ranked 67t which is much far from the region’s telecommunication center such
as Singapore(1), Japan(10) and Hong Kong(14) etc.

; = (7th Thailand =——1st Singapore 14th Hongkong =——=32rd Malaysia
,J 1st : Political and regulatory
’ ” 10th  Social impacts ~—_ 2nd_. Busm(_ess and
innovation
. 9th : Economicimpacts ¢ % 3rd : Infrastructure

1st  Singapore [} S | N\
10th Japan 17—

\ 12th Korea Nyaug
14th Hong Kong .
T e 8th : Government usage ©_ "7 4th : Affordability
32rd Malaysia
65th  Srilanka
67th  Thailand 7th : Business usage — ~_— 5th:Skills
76th  Philippines |

== 85th  Vietnam 6th : Individual usage
[J ] . ’ [ ]
(®Thailand’s Poorest Rankings (P)Thailand’s Best Ranking
Rank 113 Effectiveness of law- ~ Rank 113 Government _
With Singapore at the Rank 4
3




Volume of the Global Digital Content Each APAC Route @7

At present Singapore and Hong Kong are having status quo of the AEC countries’ digital hub
by location Thailand is at the APAC center.

Total volume of global digital content (Gbps)

Japan 5,600 Philippines 510 Japan - Is the route

China —US 2,900 HK-Malaysia 155 connecting US to most
APAC countries eventually
has status quo of a US-

United Kingdom
originated traffic gateway.

France Korea
Japan

Hong Kong — Is the USA AN .

route to South Asia Taiwan -y,

countries and has status lndia \.%

.. Hong
quo of the APAC digital Kong

hub. “III...~> “‘
Thailand ©
Thailand — Must abide on ® =
Singapore  for  global @ Philippines
internet connectivity. .l’ l

,

United States

® Most internet use is the US
Singapore — Is located at ASEAN’s ingapore o digital content.
middle and advantageous for Indonesia Only small portion is the

European and Middle East

content hosting.
digital contents.

Source: Technology-Global Internet Geography Maps



Thailand’s Local Internet Use and Thailand’s and
Singapore’s Internet Uses Comparison

TCT]

If wants to be APAC digital hub Thailand must plan and take action to take over bandwidth from

Singapore.
Status quo Scenario where Thailand successfully
300 1 . : 300 grows into the main AEC internet hub
Thailand - end-user + transit
=== == Thailand - end-user
250 | === Singapore - end-user + transit 250 Thailand taking over
= = Singapore - end-user 50% of Singapore’s
200 1 200 bandwidth in 10 years’
time (by 2024)
a @ :
4150 2 150 ‘
- =
100 4 100 A
50 A 50 -
0 T T T T 1 T | L] L T 13 T L T T 1 0 ¥ L] I 1 I | ] L] " 1 I I 1] ] T 1
T2S522SINRILENRRS FEEEEE R R R TR

+If takes no action to be the region’s digital hub
Thailand will be behind Singapore on global
digital content despite its advantage the local
internet use is higher than Singapore.

+If wants to be the region’s digital hub Thailand
must take over at least 50% of Singapore’s
bandwidth in 10 years time.
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Main Factors qv»
For Leading Thailand To Be ASEAN Digital Hub

1) Local Networks Development
2) Global Networks Development

3) Data Center Ecosystem Development




|DE Projects and Internet Ecosystems

National
Broadband
Network

Mobile

1

o] | [
|
. =
Factory

| EW .. Office

i ,,@K

true

DC1

HTTCommunic.a-i'ions

9

rovider Router Main Gatewa

Google

K/CN /JP/ USA

SG/IN/ EU

A

Land Lines to GMS / AEC Countries

You([T)

ol
J

DC2

~

N "1
‘,
Main Gateway

-
| sw‘l)tch |

Provider Router

Google

You([T)

National Broadband
Mobile Broadband : 4G LTE

Local Network

HK/CN /JP/ USA

SG/IN/ EU

A

Land Lines to GMS / AEC Countries

o]
/

Data Centers
Promote ICPs

-

Data Center Ecosystems

Internet Gateways
Submarine Cables
Landlines to GMS / AEC

Global Network
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Main Factors qv»
For Leading Thailand To Be ASEAN Digital Hub

1) Local Networks Development
2) Global Networks Development

3) Data Center Ecosystem Development




1) Local Networks Development gﬁ?

The network at present (Fiber Optic Cable)

Sl  Nep

Thailand’s internet network at present is by the government and
<\ 3 private sector’s more than 310,000 Km. fiber optic cable.

= * Government sector OFC 210,000 Km. (TOT, CAT, UniNet, PEA, EGA,
\\ MEA)

* Private sector OFC 100,000 Km. (AIS, TrueGIF, DTAC, ASIF)

Having an area coverage to 76%' of the sub-districts in regions
countrywide.

ANN.LazUsNAMA
AGRN

612310
UM A

Tey

1Al
H12IUDDNIDRDINILD

0% 25% 50% 75% 100%

h Reference: ICT Ministry’s Government Sector Networks Integration
Working Group
“ - Year 2015 preliminary data from government agency. o)




1) Local Networks Development gﬁ?

The network at present (Cellular Base Station)

Mobile Coverage The proportion between the base

station 3G and 2G
Mobile base

station : 3G,

of populated areas

danignu
nsAnNNLARDU

AIUZM 7136, 37%

MsANMLARDY
i 26, 63%

~

Source: NBTC 0

=




1) Local Networks Development gﬁ?

Exiting problem condition

“ o i Broadband

Access Network

Problem: Less Broadband

Data

International
Gateway

Backbone
Network

Education
Institution

Medical Service
Institution

Access Networks \ \ B MEs

Manufacturing
Industries

availability with people’s

' inequality to high speed
‘ (broadband) networks

dCCess.




1) Local Networks Development gﬁ?

Broadband internet access condition

Problem : Less Broadband Access Networks availability with people’s inequality to
the high speed (broadband) internet access.

Numbers of the persons registered for _
_ Types of the connected broadband internet
broadband internet access per 100-person

) proportion
population and 100 households
100% 2.09% 6.14% 10.39% 16.40%
anseu  Household 90% . . .
- J 24.57% 80% 10.85% 8.70% 6.88% 3.53%
90 Population 21 69% )
19.13%
16.23% oo
13.40% 207 87.06% 85.16% 82.74% 80.07%
40%
0, 30%
5. 77°/ bisbk fan
3, 920/ 4. 86°/ 20%
0%
2552 2553 2554 2555 2556 2553 2554 2555 2556
xDSL M Dial-up W Others
Remark :

xDSL is dominated by ADSL (upload IM/download 24M).
12

Source: Telecommunication Economics Data & Research Center of NBTC’s Telecommunication Academy and Management Office



1) Local Networks Development gﬁ?

Cause of the ineffective local networks development over the
rights on route

1.Each state agency has its law on its right on route which belongs to
equality no less than other state agencies.

2.Lack of the cooperation to consider the rights on route with each other
due to the state agencies’ policies restrictions.

3.NBTC’s laws cannot interfere with the state agencies’ laws.
4.NBTC’s administrative orders are not applicable to the state agencies.
5.Cost of the application of the rights on route for access network is high.

6.Resources and infrastructures co-use is hindered by the unfair and unreasonable
costs.

7.Law gaps are employed to hinder the local networks developments.

13




1) Local Networks Development gﬁ?

Guideline for solving the broadband networks development problem

® The ICT Ministry proposes to government to impose a Prime Minister’s Office regulation
to require all state agencies to promote and support the country’s IT and
telecommunication operations development including to facilitate the

telecommunication networks development rights on route.

® The ICT Ministry proposes to government to require all state agencies to promote both

wire and wireless broadband networking to cover the populated areas and all around.

® The ICT Ministry motivates the national broadband policy to implementation (Fiber CO,

Tower CO).

® The ICT Ministry proposes to government to require all state agencies to support the

effective resource and infrastructure co-use at fair and reasonable costs.

* The ICT Ministry supports and promotes allocating the unused/ineffectively-used

frequencies for benefit maximization and fairness.
14




1) Local Networks Development gﬁ?

Example — SMEs digital economy policy motivation with ICT

SMEs success and sustenance

L
: t
el
(S}
(7]
"
)
o o Private sector Government
£ 1 SMEs Sector
-
a
SMG promotion Provides privileges
© . & incentives
«Funding SMEs promotion e Tax discount
ec-commerce
*SMEs cooperative

ee-Learning/e-payment
management g/e-pay

ee-marketing

eBroadband internet
ee-Transport

access

15
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2) Global Networks Development gﬁ)

NTT Com JP-US Backbone

ntt.n:t
Japan-U.S. Global IP Network Capacity Over Time

Gbps

1,500

1,000

500

0 1 1 1 5

——0—0—®
1997 1998 1999 2000 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

The growth rate of Japan-US IP Backbone higher more than 1,070 within a period of 15

years ago. Therefore the estimate average for the growth in each year is 59.2%




2) Global Networks Development gﬁ’

International Traffic

I1G (Mbps) Monitor @ July 2006 to August 2015

i~ 1,959,083 =
j=8
o 1.567.266 -

M

— 1,175,449 =
783,633 =
391,816

0—essssere

Bandwidth

International Traffic (Mbps)

Timeline
Bandwidth (Mbps) 9,316 30,071 158,680 407,816 1,008,655 1,954,083
CAGR (to Aug2015) 81.12% 81.54% 65.23% 68.59% 93.73%
Future International Traffic (Mbps) (Thailand Only)

Timeline
Bandwidth (Mbps) 1,954,083 3,539,249 6,410,315 11,610,409 21,028,858 38,087,62
CAGR (%) 81.12% 81.12% 81.12% 81.12% 81.12% 81.127
Future International Traffic (Mbps) (Thailand + GMS)

Timeline
Bandwidth (Mbps) 1,954,083 3,908,166 7,816,332 15,632,664 31,265,328 62,530,656
CAGR (%) 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%].8




2) Global Networks Development gﬁ’

All existing Submarine cables (including cable under construction)

Singapore Malaysia Thailand
Submarine Cables 20 lines Submarine Cables 15 lines Submarine Cables 6 lines
Landing Stations 6 Landing Stations 8 (Using 4 lines) Landing Stations 3
<Bangladesh: z @ Taiwan ~.7
E Thailand is the Y
g @ center of GMS y 1) !\\\4 W
| but there are too / \ Eﬁ{ -
few Submarine '\ ] //‘{;%5

; cables N
’ \}7 Thailand \‘Z ‘E /11~ [ / "

\d\y.,\_,Vietnafﬂ
- /s Lgaye
Spraif ——73
: |"2'&;N,): - 0
. y S ——— 7. “// Palawan Nu‘j”ljk
o

— / <2
. # L L[ SN o’
> \ ]’ - \ O
"D \ — i \ : . /
| \ ot / J Ok Y |
. 2 r‘y. L/ RYY ~—— _ J
® :\\\; alaysi \ > = o) N\ elgbes gea
) \ < 5 \ s
O o o T Malaysia
® S \ L
: , :'—-‘” ‘ Q ;. O 19
- - - Q A



2) Global Networks Development

<2

Increase the global connecting routes to be sufficient and suitable

for both submarine and terrestrial cables.

VETE: ~RaThmandu =TT PTET— - = 5 E azaisr
S PRHTS]__ e Y LYY {/
BIHAR . MEGHALAYA NAGALAND EUJIAN TaiE’fi
=5 —_——— [4 B
S L h"; MANIPUR C T T o —
y ) ‘Banglades » A ~lL,
ALt AHARKHAND Diadesh it &3 e o) GUANGXI GUANGDONG
' : o TRipyRa | AL o N Hong Ko
India WEST BENGAL MIZOBAM [? ¥ ST A na:é g Kaohsiung
IZ Y Ol GO S s A RS e e e !
CHHATTISGARH > ‘t 54 3 M -- City
- \
o5 (\‘j ., Myanmar L} Hanoi ~
s " o
ODISHA b A
S
RASHTRA Ll
3 HAINAN
’r' ne 8
577 W~
TELANGANA . ; \
o -~
Hyderabad B o ( 1 Paracel
3 \ "\\ Islands
& < shuth
ATAES ANﬁémA Chif}a Sea M2
NAT PRADESH f Vi
—— Mietnam
\\\ r %\Sﬂ\ ¢
Bengaluru  CN Bay of Bengal € 2
(=} > -
al d e B
oMysuru R\ - Phlllpplnes
TAMIL NADU . S "
Andar ;,M\A ity Spratly Visayas
Kochi 4 Islands
P P,
KERACA Palawan Negros
Sulu Sea Mindanao
Sri Lanka Da;ao
oColombo Ny
Laccadive Sea KEDAH SABAN
PENANG TERENGGANU LNFUAN
ACEH PER Bt =
. M - RIAU ISLANDS e 5
1)Cambodia, Lao, Myanmar and MY Aysia 4 Celebes Sea
N -
. . Kuala Lumpur -Malaysia
\ -
NORTH SUMATRA %
South China ™ . Fe
& Sing SARAWAK. -~/ NORTH MALL
N
AN EAST T e
2) Hong Kong i ALEAST o NORTH SULAWES!
‘\ ! \'.‘f:‘a"
. WEST, SUMATRA KAGIMANTAN
3) India JABI CENTRAL i
\\ KALIMANTAN
4) AEC \\ BANGKA-BEJITUNG SOUTH WEST SULAWESI
SOUTH St\r‘JATR!« KALIMANTAN SOOnH wES
N\, S SuU VES
5) More AEC o :
LA’\’(;:JN(J e MakBssal Indonesia
N, Java Se =]
ta Banda Sea
. .
Location of capital o
Bandung EAST JAVA
SARIRWESTNUSA e Timor-Leste 20




ubmarine Cable Length East to West : via SG and via TH

From Tokyo to Chennai via Singapore : 8,613 km.

Jaszaen
TN 8,613.81 nu. (5,352.37 1ud)

RANMUNNINTDIISNHITURN




ubmarine Cable Length East to West : via SG and via TH

From Tokyo to Chennai via Thailand : 7,660 km around 1,000 km. shorter distance.

Tasroove
FUSTALNN: 7,660.88 n3l. (4,760.25 ua)

RIMTURUIIE D UL TUYN




Image of Submarine Cables Including GMS Land Lines (Image)

Tasroove
FUSTALNN: 7,660.88 n3l. (4,760.25 ua)




2) Global Networks Development gﬁ)

Increase the global connecting routes to be sufficient and suitable
for both Submarine Cable and Terrestrial cable

International Terrestrial Line

Carriers Malaysia/SG  Myanmar Cambodia

CAT
TOT
TIG (True) ?
UIH ?
Jastel ?
Symphony
Interlink ?
SBN X ?

24



2) Global Networks Development gﬁ’

Proposal for the global networks development

* Increase the global connecting routes to be sufficient and suitable for both
Submarine Cable and Terrestrial cable
Investment may be either by the government sector solely, the private
sector solely or both sectors jointly.

Need — The government sector’s supports i.e.
4+ Motivates the state agencies both responsible for terrestrial
operations and responsible for submarine operations and NGOs
to collaborate including makes understanding with communities
and society.

4+ Provides the investment promotion policy such as 8-year BOI
privilege offer etc.

* The government sector supports and motivates enterprises for present
landing station and future open internet accesses.

* The connecting service cost is reasonable and fair and competitive with

overseas. 25
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3) Data Center Ecosystem Development gﬁ?

Large companies’ data center investments in Thailand is small at present compared with
digital hub countries such as Singapore, Hong Kong, Japan etc. Attracting the large data
center companies to invest in Thailand is crucial for local telecommunication industry
development.

In addition the government should motivate for data accesses by connecting with several
data centers to enhance the local telecommunication’s stability.

f_\

THAILAND y SINGAPORE HONG KONG JAPAN

Source: regulators’ websites, data center owners and operators’ websites 27




3) Data Center Ecosystem Development

¢

Levels of the large data center companies’ investments

#Mo investments

If users call for
data requests
will be forwarded
to POP countries
to furnish data
afterward.

[+ ]
[ ]
[ ]
o

** Cache

S 50-$100 million

investment
Objective

Better data accesses for

users in the countries.

Principle

Frequently called for
data is temporarily
stored in servers in the
countries and no data
requests to other

countries are required.

*

v

oP

S 300-$400 million investment
Objective

Better data accesses for users in
the countries together with data
service can be provided to

nearby countries.

Principle

Local and in-nearby countries
frequently-called for data is
stored to provide services to
local and in nearby countries

users.

[Xbata center/ servers farm

S 2,000-$3,000 million investment

Objective

A data center to provide services to the

region and nearby regions.

Principle

Is a large data storage and does not

have to attract data from other

continents’ data centers which results

in better services.

28




3) Data Center Ecosystem Development gﬁ)

Google’s and Facebook’s investment in ASEAN
Thailand’s goal is to shift from level 1 Cache to Level 2 POP

The benefits to achieve if
© Level 0- No investment Thailand can attract large
Ly Level 1= Cache data center companies’

Inv ment wi
. Level 3 — Data center/Servers €s € €

farm . .
o Large Investments In

Thailand.

* Higher control and
overseeing to
information services.

* No local data exports to
overseas.

* Local skilled labor
§ development creation.

* The economic
development in overall
creation. 29




3) Data Center Ecosystem Development gﬁ)

The main factors to support the Data Center Ecosystem
Development

1) Availability of global networks particularly the high-
performance global networks in the routes to U.S.A., China and India

as Thailand’s location is at center between China and India.

2) The government sector’s supportive policies, law and codes

imposed.

3) The government sector’s supports for investment provided.




3) Data Center Ecosystem Development gﬁ’

Government sector’s supportive policies, laws and codes

Examples of the laws and codes which may delivery negative impacts to the
large data center companies’ considerations to invest in Thailand.

« 2007 B.E. offence on Computer Act’s Section 15 which stipulates a
service provider cooperating, allowing or agreeing offence in the

computer system under his control shall be penalized same as the

offender.

e Draft......B.E. Cyber Security Act which stipulates state officials may

legally access communication data/devices for cyber security without

prior Court’s order.

e QOther unclear draft digital economy acts.

31




3) Data Center Ecosystem Development

TCT]

Model of the government’s investment
incentive to attract large data center
companies’ investments

TAX

Incentive

Other

incentives

Thailand offers tax incentive
to large data center
companies competitive with
other countries in the APAC
region.

The offered tax incentive
may be assessed from the

country’s benefit from
investment.

Electricity cost May be
discounted for the electricity
consumption beyond limit.

Land Such as the low-
priced land in some areas
etc.

Example of the data center ecosystem in
Singapore

Mostly data centers in Singapore are situated
as cluster for infrastructure co-use which helps
reduce the initial investment cost remarkably.

Jurong East

Digital Tai Seng
Realt 1-Net Tata Communications
" C rus\gne . . Global Switch, Nucleus
K://H | Connect, Pacnet, NTT,
’ Softlayer Serangoon = Leaseweb |
(1BM) Indosat, NTT, - A
: Pacnet
NTT b Epsilon, Pacnet, ‘
M1 e Keppel, Digihub P
"/‘.‘\ J \\' ® Iew n a -\ |
Jurong West / o Do «\ ® 4,0
Equinix ; W\g\“n./:’ O R ) 3P o W v,
Google ~ys P2 4 -/ Nl o //
O= ¥ e, 7k U=
Ayer Rajah Yle )
Equinix ST fore Kepp:|b
o Datahu
Intgrnap Central Area Bedok
Vernizon CenturyLink m
Pacnet AaeE e
Telehouse

Large data center companies’ investments will attract
other enterprise investments to Thailand. Suitable
areas for digital center clusters will be in the East

32

such as Chonburi, Rayong etc.




Proposals Summary @7

1) Local Networks 2) Global Networks 3) Data Center
Development Development Ecosystem Development
® Impose a Prime Minister’s Office * Promote the investments to « Availability of global networks is
regulation to require all state agencies build sufficient networks to recommended particularly the
to provide convenience to the right on connect with overseas for both high-performance global networks

submarine and terrestrial cable

route applications for networks in the routes to U.S.A., China and

networks.
development. India as Thailand’s location is at
* Motivate enterprises for the ter bet Chi dIndi

° ; : center between China and India.

Promote both wire and wireless oresent landing station and

broadband networking to cover the future open internet accesses. * The government sector’s

populated areas and all around. « Services shall be controlled to be supportive policies, laws and codes
® Motivate the national broadband fair and suitable to be are imposed.

: : - completive with overseas.
policy to implementation. P * The government sector’s supports

® Support the effective resource and for investment are provided.

infrastructure co-use at fair costs.

®* Promote the unused/ineffectively-
used frequencies auction for their

benefits maximization.

33
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>
Thailand and major hubs in Asia @

Thailand (Bangkok) Japan (Tokyo)
4nlike Singapore and Hong
+Thailand aspires to be the hub for Kong, Japan is more of a
northern SEA countries, including destination rather than a hub for
Myanmar, Laos, Cambodia, and neighbouring countries
Vietnam ° +However, Japan acts as Asia’s
main gateway to the US

Singapore o Hong Kong
+¥Singapore is a hub for SEA 4Similar to Singapore, Hong Kong
countries (especially those also acts as a hub for SEA
nearby, e.g. Indonesia, Malaysia, countries (esp. Vietnam,
Thailand) Z| Philippines)
+¥Singapore is also hub for 4t also acts as a hub for northern
southern Asia countries, e.g. Asia countries, e.g. Taiwan,
India, Bangladesh, Sri Lanka Japan, South Korea




Proposal for the Global Networks Development

The networking routes to overseas proposed

1 To Cambodia, 2 To Hong Kong |3 To India 4 To AEC 5 To the more
Lao, Myanmar and AEC
South China
Thailand’s Quick win  Increase the Increase the Increase the AEC Increase the AEC
to be the AEC networking routes networking routes  countries networking countries
telecommunication to the East. to the West. routes. networking routes
hub to full potential.
-Increase the capacity -Increase the -Increase the Satun- -Increase the -Increase the
for the bandwidths Songkhla-Hong Chennai (India) networking routesto  networking routes
from Cambodia, Lao Kong networking networking route. - Indonesia (Java) to
and Myanmar. route. - Philippines - Indonesia

- Vietnam (Sumatra)

-Increase the South

China, Chonburi- - Brunei - East Malaysia
Songkhla and - Myanmar
Songkhla-Singapore

networking routes.

By 2017 By 2018 By 2020 By 2021 By 2022



ISPs mainly rely on terrestrial connectivity
through Malaysia to Singapore

Thailand’s existing international There are currently 6 international submarine
connectivity network cables (and 4 more planned), which land at 4 cable

landing stations (CLS) in Thailand

\ Thhiland/
\ |/ [E o5 A CAT does not offer access to these cable landing
/}2__ ey VR MR stations and leases submarine cable capacity at very
) e R | : high prices to other ISPs in Thailand, including True

J

\

i
(‘/

Caﬁhpam

NHA Tran
- om -’ 5 1 .’ +

M Lol N | As a result, True and other ISPs in Thailand rely
‘Cu e3P S / mainly on terrestrial networks to Singapore, though
RS there is likely still plenty of direct submarine cable
capacity connecting Thailand and Singapore:

S—

I unlit capacity (Tbps)
B Lit capacity (Tbps)

(total for the overall cable)

)

FE SeaMeW Tl SeaMeW AA AP AAE-
A e-3 S e-4 G G 1
Source: Telegeography, TRUE Planned Planned

All of the above cables belong to CAT other than AAE-1, which would
be owned by TOT 8




Submarine cable connectivity is complimented by extensive

terrestrial fibre networks

Terrestrial fibre network connectivity

- A )
‘ ’ o
Naypidaw \ - ong
2 Naypl . Hancil — o~ Kong
A ”
I /lusang
A~ piabang
% Mae Sl n

\ [ Chalng mal

#laobag’
L |
| v_k.‘v.lq
Rangaon -9
L)

\ h \ . 'O ’mr‘
T * Naesod MR b7\
Myawadcge Swuwannakhet' \
) by
Btnr.ank 4of ™M SOUTH CHINA

\ : o,
\ \ ﬂz‘ou‘ Pol Pet
\ Phnom Penh - :

€ ol mink
o Oty

\ | SARAWAK

(b N

"».‘J "~ D
INDIAN o ~SINGAPORE

Two trans-border terrestrial fibre networks connect
Thailand to China and other SEA countries, in particular
northern Southeast Asia countries (Laos, Cambodia,
Myanmar, and Vietnam):

China Southeast Asia China, Vietnam, Laos, Thailand, CAT
Cable (CSC) Malaysia, Singapore

GMS! Information Laos, Cambodia, Thailand, CAT
Superhighway Myanmar, Vietnam, China

Thailand - . 2 :
Malaysia Time dotCom CPCS? (N/A), Symphony, EGAT, Interlink
Thailand - . .

W CAT, Symphony, True (planned/ in construction: EGAT)

Thailand — Laos

Thailand -
Cambodia

There

CAT (through Friendship Bridge I}, Symphony, True (planned/ in
construction: EGAT)

Symphony, True, Telcotech/ Ezecom Cambodia (w/ CAT), TCCT
(planned/ in construction: TOT, EGAT),

is limited information on capacity of

international terrestrial fibre networks, though it
is easily upgraded to match demand.

Note: 1) Greater Mekong Subregion, 2) Cross-Peninsular Cable System
Source: Symphony Communication’ reports, Terabit Consulting, news articles and press releases




Thailand currently has six existing submarine cables

Thailand’s undersea connectivity
(existing + planned)

Source: Telegeography

There are six existing submarine cables with
landing points in Thailand, most of which are
owned and operated by CAT Telecom (as part of
consortium or in collaboration with other
operators globally)

Cable THRep Landing stations Route

Asia — America CAT Chonburi (Sri Trans Pacific
Gateway (AAG) Racha)

FLAG Europe .

Asia (FEA) N/A Satun, Songkhla Asia — Europe
SeaMeWe-3 CAT Satun Asia — Europe
SeaMeWe-4 CAT Satun Asia — Europe
APCN CAT Petchaburi Intra-Asia
Thailand -

Indonesia — CAT Songkhla Intra-Asia

Singapore (TIS)




three more submarine cables are currently under construction and are expected
to be ready for service in 2015 - 2016

Thailand’s undersea connectivity (planned,  There are three submarine cables with landing

under construction) points in Thailand that are currently under
construction:

Cable TH : Landing stations RFS
representative
e To North Asia
APG N/A Songkhla 2015
AAE-1 TOT Satun 2016
0 MCT Symphony Rayong 2016
Othel
] above table, there are no other upcoming
submarine cables for other northern SEA
) countries (Laos, Myanmar, Cambodia, Vietham)
. \ Multiple cables are generally required on
To Africa and popular routes because cables are not deployed
Europe . . . . .
in a diverse ring configuration
— * the high cost of deploying submarine cables is

prohibitive to diverse routes exclusively used
for redundancy

* transit connectivity relies on backup capacity
on competing cables for route diversity

Source: Telegeography
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Number and diversity of submarine cables in Thailand vs. major hubs

Route Thailand Singapore Hong Kong Japan
+ Unity
I SJ'SLJS + Arctic Fibre
Trans (RFS: 2016)
Pacific + AAG + NA + AAG + ;ggf}c + FASTER
+ TPE (RFS: 2016)
+ NCP (RFS: 2017)
+ TGN-IA
+ APCN
+ APCN-2 + ::AGASCO : QEEE-Z + APCN
+ APCN + EAC-C2C + APCN-2
. + ASE/ + EAC-C2C
+ TIS + 12icn Cahava + ENAL/ RNAL + EAC-C2C
Intra — + APG (RFS: + TIS Malaysia + TGN-IA 4+ FNAL/ RNAL
Asia 2015) + Tata Indicom + BBJSy + ASE/ Cahava + ASE/ Cahaya Malaysia
+ MCT (RFS: + MCS T o0 Malavea y + GOKI
2016) + MIC-1 + APG . SJCV + SJC
+ BSCS _ _ + APG (RFS: 2015)
2 AT (RFS: + APG (RFS: 2015)
2015)
+ FEA
Asia—-  + SeaMeWe3 . ocaMewes3 T A + FEA
Europe - + SeaMeWe-4 v e pe Tl + SeaMeWe-3
Afric: + AAE-L(RFS.  * SeaMeWe5(RFS: 2016)  + AAE-L(RFS: + RICN
' + AAE-1 (RFS: 2016) 2016)
2016)
Asia — + APX - West (RFS: 2016)
Australia 2 N + ASC (RFS: 2016) 2 NS
6 existing cables 17 existing cables 10 existing cables 17 existing cables

3 planned cables 5 planned cables 2 planned cables 4 planned cables 42




No. of cable landing stations in Thailand vs. major hubs

Country No. of CLS Location of CLS Owner of CLS CAT does not allow direct
4 existing? +Songkhla CAT access to its CLS and submarine
Thailand (2 near +Satun . CAT cable capacity. ISPs o.ther than
Bangkok) +Chonburi . CAT CAT maY lease capacity by
+Petchaburi CAT —_ connecting to CAT’s PoP
. SingTel, StarHub, PacNet,
+Changi (4 CLS) Magtrix
. o +Tuas SingTel
e DAL +Tanah Merah SingTel
+Katong SingTel
+Jurong Island PGASCOM o
+Tseung Kwan O (2 CLS) Pacnet ggvnngelzcr:fgcgi énJ:L:gnaf;;iz ly
R eiliciaig Regeh __offer acces’s for both CLS facility
Hong Kong 7 existing :E‘::Z%I:g’::ill:'k Zzgrc';t co-Ioc.ation and submarine cable
e e Reach capacity to all operators
+Tong Fuk Reach
+Chikura KDDI
+Maruyama Softbank
e 15 existing +Emi Tata Communications
(6 near Tokyo) +Miura KDDI
+Ninomiya KDDI —
+Wada Reliance/ Reach

Note: 1) There are 2 more CLS in Chumporn and Samui, which are currently used only for CAT’s domestic submarine cable network
Source: Telegeography, regulators’ websites, submarinecablenetworks.com 43




Regulation on access to the CLS and industry practice in
Singapore, Hong Kong, Japan, UK, and US

Any regulation
on access to Yes No No No
CLS?
Singapore regulates
access to CLS owned by In 2000, Hong Kong A Rap— I Access to CLS has been
Singtel, the dominant  regulated the access to the Access to CLS has been eft left unregulated since
; lated by OFCOM
operator, via Telecom  CLS owned by Reach, the ~ YN" ezg” " 1985 as FCC concluded
- ) Competition Code dominant operator since 2003 as there was an T R ()
egulation on . . . . BRI L 26T dominant operators in
access to CLS SingTel is required to However, in 2002, OFTA operators in the sector, 4 ¢
offer co-location access formed the view that  4110wing for market forces the market, allowing for
and connections to Reach was no longer ot i e markc?tforc.e.s to
submarine cables at CLS dominant and removed the Services determine pricing of
on a fair, reasonable, and regulation services

non-discriminatory basis

In addition, other
operators have reported
operational restrictions in Access to cable landing stations are fully open and competitive in practice due to
obtaining access to sufficient competition (i.e. there are multiple CLS owned by multiple operators in
SingTel’s CLS, incl. delays, these countries)
lengthy admin processes,
etc.

Current practice
in the industry
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