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Internet’s infrastructure fragility and cost

Terrestrial cables are damaged every 30 minutes
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Submarine cables are damaged every 3 days
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Submarine networks = Terrestrial networks

Landlocked countries = Coastal countries
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Latency ranges by route

Notes: Data shown are round trip delay latencies measured in milliseconds between cable Source: TeleGeography
stations and do not factor in additional latency introduced due to backhaul or local access. 2014



DREAM (Diverse Route for European

and Asian Markets)
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Terrestrial offers better latency
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“EPEG is now the Internet’s fastest path between the Gulf and

Europe, shaving at least ten percent off the best submarine cable
round trip time from Dubai to Frankfurt.” Jim Cowie, Renesys. 26
Sep, 2013.
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http://www.renesys.com/2013/09/three-ways-irans-internet-can-show-heroic-flexibility/?goback=.gde_1816014_member_277133366
http://www.renesys.com/2013/09/three-ways-irans-internet-can-show-heroic-flexibility/?goback=.gde_1816014_member_277133366

International Internet Bandwidth (Mbps)

by country (South Asia)

Myanmar is included deliberately
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Source: Global Internet Geography, TeleGeography. Figures represent Internet bandwidth
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Myanmar is breathing on Nepal’s neck

India and Pakistan have been excluded for a clearer picture
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Source: Global Internet Geography, TeleGeography. Figures represent Internet bandwidth
connected across international borders. Data as of mid-year.



International Internet Bandwidth (Mbps)

by Country (Asia Pacific LLDCs)
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Amazing tale of three LLDCs

Kazakhstan has been excluded for clarity
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connected across international borders. Data as of mid-year.



Uzbekistan: An unfinished revolution

 December 10, 2004: Uzbekenergo and Uzbekistan
Railway were granted licenses for five years to “provide
long distance telecommunication services” ensuring
“access to its networks for other operators and
providers on equal terms”.

* November 4, 2009: Both the licenses were extended for
further five years (i.e., until December 12, 2014).

* Neither of the license is yet to be functional!

Uzbektelecom retains end-to-end monopoly



International Internet Bandwidth by Country, 2005-2014 (Mbps)

Country 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Mongolia 14 14 167 2,169 3,621 6,372 11,180 17,280 26,085 37,650
Nepal 35 41 85 199 1,085 1,775 4,865 7,960 12,300 19,100
Uzbekistan 53 163 239 498 1,085 1,332 3,822 6,997 10,729 13,062
Laos 24 57 326 481 /56 1,616 2,682 4,190 6,522 9,370
Kyrgyzstan 22 130 398 524 1,019 1,335 2,005 4,662 5,904 7,923
Bhutan 7 22 30 75 116 330 485 640 940 5,455
Tajikistan 10 46 68 129 179 235 595 2,174 3,104 4,815
Turkmenistan 12 20 30 344 54 69 290 400 775 1,242

Mongolia crossed Nepal, Bhutan, Tajikistan, Turkmenistan in 2007. It
also passed Laos and Kyrgyzstan in 2008.

Mongolia plugged itself with Russia (North) and China (South).

Uzbekistan lost to Nepal in 2010. It may regain the title.
What should Nepal do now?




Nepal is to diversify its route via China ASAP

e Terrestrial links with four Indian networks:

— Reliance, BSNL, and Airtel via the Birgunj-Raxaul and
Birtatnagar-Jogbani border crossings.

— Tata links to the network of UTL via Birgunj-Raxaul and
Bhairahwa-Sunauli.

* SASEC Information Highway:
— Pending for nearly a decade. No clear picture.

* Nepal-China link (NTC and China Telecom):

— Nepal Telecom to plug a second cross-border fiber link with
China Telecom via Rasuwagadhi. It will supplement the
existing Tatopani fiber link that was deployed in 2010/11.



Connecting Asia Through Subregional Cooperation Initiatives
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Route diversity urgent not only for Nepal

Bangladesh / India
(4,053 kilometers)

The border betwaen
Bangladesh and India is served
by one existing terrestrial fiber
link, as well as an additional
terrestrial fiber link currently
under implementation. The
two countries are also linked

Given that Indian operators
BSMNL and Bharti Airtel have
activated terrestrial fiber
connectivity between the two
countries [with additional
terrestrial link under
implementation by Tata), and
given existing and planned

Low Friority by the Sea-Me-We-4 submarine | submarine connectivity betwesn
cable and will be linked by the | the two countries, there is no
proposed Sea-Me-¥We-5 strong requirement for
submarine cable. additional terrestrial fiber

between Bangladesh and India.
Myanmar Posts and

Bangladesh / Telecommunications rMPT]. Additional fiber links are needed

Myanmar E:glf::;ng:dﬁg ?;Eg‘;{;nﬂ in order to ensure that

(193 kilometers) are i the :rociss nf Bangladesh has redundant
gplessting & barestital bilateral connectivity with more

High Priority fiber link between the two than one country.
countries.

Although Bhutan has two
terrestrial links to India, with . . ) \

Bhutan / India the first completed in 2007 and ﬁ;‘;ﬁi‘;‘?:f;“:f::?":i:;

(605 kilometers) the second in 2011, both fiber | 7 9 t“nmmgme ¥
paths converge in Silipuri, b fth \

High Priority raising concerns abhout the U ustm_!ss . emuqt_ry =
vuluerability of Bhutan's international connectivity.

international connectivity.

India / China
(3,880 kilometers)

Medium Priority

There are three fiber links
hetween China and [ndia,
linking China to the Indian
networks of Bharti, Reliance,
and Tata.

The ahility of the Chinese
terrestrial route to provide an
outlet tor Indian intermational
demand, coupled with the
relative fragility of existing fiber
links, indicates a need for more
robust fiber links between the
w0 countries.

India / Nepal
(1,690 kilometers)

Medium Priority

MNepal Telecom iz linked to the
Indian metworks of Reliance,
B5ML, and Bharti Airtel via
multiple border crossings.

Despite multiple fiber links, the
importance of India’s
connections with Nepal requires
mesh-like connectivity across
the countries’ border.

Source: Michael Ruddy, Broadband Infrastructure in South

Asia and West Asia. October 2014.

India / Myanmar

A 640-kilometer terrestrial
fiber link was completed in
2010 at a cost of $7 million and

The India-Myanmar border isa
critical corridor for connectivity
between India and Southeast

remains dormant as of mid-

(1,463 kilometers) is operated by BSNL and Asia, requiring multiple fiber
Myanmar Post and lirks.
Telecommunications [MPT).
A terrestrial fiber link has been
constructed between India and | Deploying more robust
India / Pakistan Pakistan, but security agencies | connectivity between India and
(2,912 kilometers) on both sides of the border Pakistan could be an important
have refused to allow its use step to ensure regional stahility,
High Priority for non-voice traffic. The cable | although there is currently little

political momentum to do so.

MNepal / China
[1,236 kilometers)

High Priority

Alink between China and
Nepal via Tatopani was
proposed in 2000 but as of
2014 the status of its
development could not be
confirmed.

Given Mepal's almost exclusive
reliance upon terrestrial
connectivity with India, the
country is in urgent need of
diversified connectivity via
China.

Islamic Repuhblic of
Iran / Pakistan
(909 kilometers)

Medium Priority

I e
connectivity with each of its
neighbaors, the Iran-Pakistan
barder has historically lacked
fiber and the implementation
of a trans-border link could not
be confirmed as of mid-2014.

T ——
Iran and Pakistan would provide
both countries with improved
interregional access, i.e. from

Iran to South Asia and from
Pakistan to northwestern
destinations.

Islamic Repuhlic of
Iran / Turkey
(499 kilometers)

Low Priority

There are multiple fiber links
between Iran and Turkey, and
Telecommunications
Infrastructure Company of lran
has set a tanget of 1.1 Thps of
bandwidth across the
countries’ border by 2017,

There is no urgent requirement
for improved connectivity
between [ran and Turkey.

Both Pakistan and China would
benefit from improved fiber

Pakistan / China A fiber link between Pakistan | connectivity, as the single fiber
[523 kilometers) and China is currently under link under implementation is not
construction in the Khunjerab | considered to be a definitive,
High Priority Pass. long-term solution for linking the
two countries with robust
connectivity.
Turkey,/ Armenia Terabit Consulting did not g;ven t?’E gradual improvement
(268 kilometers) identify any activated fiber rE]apuns n_the i
5 countries, as well as increasing
capacity between Turkey and rtunities for o ial
High Priority Armenia. oppartunities for closer socia

and economic cooperation,




Cushman & Wakefield Data Center Risk Index - 2013
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National Broadband
Policy, 2071

should comprehensively
address Nepal’s

international diversity.



Key targets of National Broadband Policy

« By 2015:

— Urban broadband users will have a choice of at least
three suppliers. All 75 district headquarters will be
connected by optical fiber backbone links.

« By 2018:

— Entry level broadband prices will be brought to 3.5% or
less of GNI per capita

— Nationwide penetration of 30% at >512kbps and making
available >10 Mbps download speed on demand in
urban areas.

— Broadband coverage for 45% of households.



Open access is pronounced twice

* 10.2. Backbone/backhaul and access network infrastructure

— 10.2.1 Measures will be taken to drive investments in creating
optical fiber backbone infrastructure, predominantly on an open
access basis, recognizing the fact that microwave frequencies
used for backhaul transport of voice traffic is not sufficient to
carry substantial broadband traffic. Open access policies and
approaches will be extended to cover existing fiber backbone
infrastructure through proper regulatory instrument.

— 10.2.9 Appropriate policy measures will be taken to implement
open access and interconnection arrangements for backbones,
international capacity and international gateways.



Infrastructure Sharing is pronounced 4 times (1)

* 3. Key Issues and challenges

— Difficult terrain and disruptions in power supply pose
yet another set of challenges warranting appropriate
policy responses. This underscores the need, among
others, to formulate mandated arrangements aimed
at encouraging cooperation and sharing of passive
infrastructure among the operators to the extent
possible. Similarly, policy incentives must be
formulated to facilitate and promote the use of green
technologies for broadband deployment given a
scenario of acute power shortages and the imperative
to minimize carbon footprints.




Infrastructure Sharing is pronounced 4 times (2)

* 9.0 Policy

— 9.5 Infrastructure sharing will be promoted through
legal and regulatory instruments and directives so as
to minimize the overall cost of service provision and
increase choices for users in urban, rural and
underserved areas.

— 10.2.3 Special measures will be taken to encourage
and promote infrastructure sharing and to develop
mechanism for securing local government cooperation
in infrastructure build-out.

— 10.2.5 A forum for key business and government
interests to promote infrastructure development and
sharing will be created



Fiberail of Malaysia
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Cross-sector Fiberail has been

integrated to BBG submarine cable
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Costs of civil works in fiber deployment

France Approximately 80%
United Kingdom Between 70% and 80%
Republic of Korea Between 80% and 90%
European Union Approximately 80%
MENA Approximately 80%

OECD average (2008) Between 50% and 80%

Right-of-way (ROW) = ?%

Source: “Harnessing cross-sectoral infrastructure synergies.” ESCAP. August 27, 2014.



Lesson from India: ROW up to $208,000/km.
Tae Economic TIMES
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DoT asks state governments to
o waive right of way charges for
speeding up NOFN rollout

HONG KONG

“Noting that some states were levying hefty RoW charges, equivalent to Rs 1.27
crore (USS 208,000) per km, DoT has urged states to scrap such practices, failing

which NOFN project costs would shoot up and scuttle the Centre's ambitions of
delivering affordable broadband services. DoT has reached out to states as there has
scarcely been any progress in laying down optic fibre over the past three years.”




Powertel of India can trade
only power, not bandwidth,

== EXISTING FIBRE
.= Proposed OPGW Links

across the border. It serves
the private cartel’s interest.
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Bangladesh wasted infrastructure sharing
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Original and amended telecom
Infrastructure Sharing Guidelines

2.1

-

2

I

To maximize the use of network facilities including but not limited to network
capacity and capabilities, base station sites, backbone, towers etc. to enhance
sharing and reduce duplication of investment for network facilities. In this context
“Infrastructure Sharing” means the joint use of telecommunication infrastructures
and facilities by two or more operators. The term “Infrastructure Sharing” for the
purposes of these guidelines refers to the Passive Infrastructure.| optical fiber
[wired access and backbone transmission network sharing | '

F o maximize the use of network facilities including but not limited to base station
snf:s3 R — gaaing and reduce
"dite Optical fiber TX and Access have been dropped JREFY: =SS,
Sharing™ means the joint use of telecommunication infrastructures and facilities by

twp Or more operators. The term “Infrastructure Sharing” for the purposes of these
guidelines refers to the Passive Infrastructure.




From competition to captive market

4.6 Operators may jointly develop, build, maintain and operate new_passiv

Infrastructure for providing telecommunication services to the subscribers| However
an individual operator can build passive infrastructures with the permission of the
Commission.

4.7 Operators (except the Nationwide Telecommunication Transmission Network’s
Licensee) will not be permitted to build optical/wired backbone transmission
network, if such networks of NTTN operators are already available there.

4.8 (a) Telecom Operators may jointly or individually develop, maintain and operate
optical/wired backbone transmission network with the approval of the
Commission if NTTN operators fail to provide them with transmission
network facility fulfilling the requirement of the telecom operators.

(b)  The telecom operators may sell/lease the excess capacity/core/fiber of the
transmission network to NTTN operators. In such case, the NTTN operators
will be entitled to buy/take lease of the excess capacity/core/fiber from
telecom operators and shall submit the copy of such agreement to the
Commission accordingly.



Impact of amended guideline

* NTTNs not necessarily own fiber infrastructure. Yet, they are
exclusive providers of transmission services.

— Duopoly (Two NTTNs) wholesalers also provide retail service.

* Airtel and Robi.
— Increased operating costs and slower network rollout.

 Grameenphone, Banglalink and CityCell
— Investment (>USS 400 million) under jeopardy.

* The entire telecom sector

— Reliability and affordability of fixed and mobile broadband is
compromised.

— Discouraging for foreign investments in infrastructure
development.



Lessons from Africa’s terrestrial projects

* Fiber not being buried deep enough

— Frequent physical damage (accidental and deliberate).
* Poor quality splicing

— Intermittent faults and reduction in throughput

e Poor maintenance of manholes

— Leads to flooding and cable damage.

* Poor systems and processes for fault management

— Sometimes the maintenance companies deliberately
sabotage cables to create work for themselves.

Source: Philip Bates, Analysys Mason, April 2014


http://www.analysysmason.com/About-Us/News/Newsletter/Submarine-cables-Africa-Apr2014/Article-PDF/

Let there be light!
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Dateline: Bangkok. October 17, 2014

Reducing Digital Divide: Asia-Pacific Information Superhighway
e Asia-Pacific countries pledge to lower costs for Internet
infrastructure across region




Objectives of Asia-Pacific Information Superhighway

Exploit every right-of-way for national and cross-

border optical fiber cable (OFC) networks.

— Highway, Railway track, Power Transmission Grid, Oil and
Gas pipelines.

Deploy seamless cross-border OFC network along

the Asian Highway.

— Comprehensive open access being the fundamental
regulatory principle.

Allow cross-border trading of bandwidth and
connectivity.
— QGuarantees universal access to broadband.



Ancient Silk Road.......
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g today’s digital Silk Road
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The best candidate in every respect

ASIAN HIGHWAY ROUTE MAP
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http://www.unescap.org/resources/asian-highway-route-map

Asian Information Superhighway:

Core objectives

* Creating a cross-border telecoms consortium of 32
countries being linked through the Asian Highway.

— Example: Intelsat (Past) and SEA-ME-WE3/4/5 (Present).
* Using Asian Highway’s right-of-way (ROW) for

open-access optical fiber transmission networks.

— Highways are preferred ROW for long distance telecoms.
e Each country’s road authorities will own the fiber.

— State-ownership and open-access guaranteed. No
payment is required for ROW.

* Only the licensed operators will have access to it.
— No regulatory disruption.




China’s 22,300 km fiber follows AH

Source: Ruyu Zhao, Transport Planning and Research Institute, MOC, China.
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unregulated private
= company headquartered in

. | one small office, five

windows wide, in London,

William Dalrymple
The Guardian
4 March 2015



