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Abbreviations and acronyms

Various abbreviations and acronyms are used through the document, they are provided here.

Abbreviation/acronym Description

AFRINIC African Network Information Center

APNIC Asia-Pacific Network Information Centre

ARIN American Registry for Internet Numbers

ARTCI Telecommunication/ICT Regulatory Authority (Cote d’lvoire)
Cc2B Customer-to-Business

CAls Community Anchor Institutions

CBE Central Bank of Egypt

CDMA Code Division Multiple Access

CDN Content Delivery Network

CI-IXP Internet eXchange Point

DSL Digital Subscriber Line

EMPS Educational Mobile Payment System

FCC Federal Communications Commission (United States)
FMC Fixed—Mobile Convergence

FTTH Fiber to the Home

FTTX Fiber to the x

G2P Government-to-person

GAMTEL Gambia Telecommunications Services Company
GSM global system for mobile communication
GSR-15 15th Global Symposium for Regulators

HCE Host Card Emulation

IAP Internet Access Provider

ICT Information and Communications Technology
IMS Internet Protocol Multimedia Subsystem

loT Internet of Things

P Internet Protocol

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

ISP Internet Service Provider



http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bA7468C76-8209-4CD8-8CE5-7AD77EE0EB1B%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bD33412B0-E954-452D-BA90-6A0645CFA05B%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b2756C955-5CBF-4F5D-8469-0B28D39F9C5B%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b9470921A-5261-41EC-B72B-3DE97D6A330C%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b81748967-5D6A-4B94-A8C7-8F47F6614718%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=827413
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bC8C5D354-3125-45F8-B28C-B11691727F24%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bFF38118C-0FF8-4740-B9DF-06A268D0FFC9%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b42AA741E-A0A7-48C4-905B-AAAFDA29E5F2%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b2AA50D62-0436-4285-9B0B-BABFF4F11296%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bE6744ECE-173E-4F47-9563-4BAA139DAC17%7d
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Abbreviation/acronym Description

ITU International Telecommunication Union

IXP Internet Exchange Point

KCC Korea Communications Commission

LACNIC Latin America and Caribbean Network Information Centre
LTE Long-Term Evolution

M2M Machine-to-Machine

MENUP Ministry of Digital Economy and Posts (Cote d’lvoire)

MFS Mobile Financial Services

MTR Mobile Termination Rates

MVNO Mobile Virtual Network Operator

NAT Network Address Translation

NGA Next Generation Access

NGN Next Generation Network

NPV Net Present Value

NTIA United States Department of Commerce’s National Telecommunications and

Information Administration

oCIT Orange Cote d’lvoire Télécom
osP Online service providers

oTT Over-the-Top

PaaS Platform as a Service

PDH Plesiochronous Digital Hierarchy
PKI Oman’s Public Key Infrastructure
QoS Quality of Service

RIPE-NCC Réseaux IP Européens Network Coordination Centre
RIR Regional Internet Registry

Rol Return on Investment

Saa$S Software as a Service

SDH Synchronous Digital Hierarchy
SIP Session Initiation Protocol

SMS Short Message Service

SS7 Signalling System No. 7



http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=821954
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bD16FFF57-6EC7-48B5-A30C-980310C224DA%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b12295AA2-6EA2-4A58-88AE-E2789A788716%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b07DBFAD3-CB71-49FC-9ADB-EC8084627362%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bF0E7DBDD-559C-4A0E-BA0F-8DB02563E464%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b085C6854-12FB-47AF-AA59-35C2921CA535%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bC3BA4C74-C9E5-48FF-9487-7829C7980742%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=45605
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b4BCC4171-1A44-4279-8C6E-9EA16D0A54BE%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b4CA82654-E07C-4379-A22B-60E3490136B7%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b5777E16A-3F68-4A96-B07F-6FA913FD1CAB%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b9933A2AB-F5DD-4184-87ED-29C96208E2E6%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=824870
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=63223
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bFE730D6D-0F79-4F50-89B8-206B761A08EE%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b92BCFE3F-0167-48F5-B571-612D6B6C3577%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bAE29B1B2-08D6-4291-BC1D-A0A5CC6BF7C0%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b067BBE39-A21A-4E4C-B9C7-4DFD388BAA01%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b5CABB051-5A55-4711-A231-43D81B492CF1%7d
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Abbreviation/acronym Description

STN Switched Telephone Network

TAN Transaction Authentication Number

TDM Time-Division Multiplexing

TEE Trusted Execution Environment

uUSsD Unstructured Supplementary Service Data
VAT Value-Added Tax

VCN Virtual Card Number

VoD Video on Demand

VolP Voice over Internet Protocol

VPN Virtual Private Network

WTDC World Telecommunication Development Conference



http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bF4F2C8A0-F8CC-4950-A1BE-8931FB66FB68%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b40D5463F-F8FD-48AD-8F44-BD3F820E3840%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b492A761A-8A8D-4856-BCEC-0EFB6329E857%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7bEC30CEBA-C246-4D03-AD4D-FBDB605F9570%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=19166
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b500567EF-987E-498F-8A70-907E6E9F1AA8%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b66E5DA06-F6F4-43A8-AC49-82C7504908F3%7d
http://www.itu.int/net/ITU-R/asp/terminology-definition.asp?lang=en&rlink=%7b41D5F5DE-F226-4F08-B044-09D612229BC4%7d
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Annexes

Annex 1: Overview of public initiatives to develop broadband/NGN
networks

The Global Connect Initiative

In today’s world, access to, and use of, the Internet for the world’s citizens and businesses is an
essential part of development — similar to roads, ports, electricity, and other infrastructure. With
this in mind, the United States’ Department of State has launched the Global Connect Initiative to
promote and support action from key stakeholders, including governments, industry, civil society, and
the technical community, to help bring an additional 1.5 billion people online by 2020. Under this
initiative, every partner country or stakeholder contributes what they can to bring us towards these
goals, be it infrastructure technology, good regulatory practices, or financial or technical support.?

Specifically, the objectives include: (1) encouraging all countries to integrate Internet connectivity
as a key part of their national development strategy; (2) encouraging international development
institutions, such as multilateral development banks and development agencies, to prioritize
digital access; (3) promoting dialogue and action on how to harness, deploy, and enable innovative
technologies to support affordable and sustainable connectivity for the unconnected, particularly in
power-deficient communities.

Overall, Global Connect also aims to create the policy environments around the world to encourage
investment in infrastructure and innovative technical solutions that expand connectivity.

The United States has already built a broad coalition of countries, industry members, NGOs and
technical experts who are supporting the Global Connect Initiative (GCl). Participating stakeholders
announced actions in support of GCI’s goals, amounting to 65 new and ongoing initiatives that
accounted for over $20 billion in planned and recent investments.

Policy regulatory aspects toward migration to broadband in India

Many positive steps have been and are being taken in India by the Indian government and other
stakeholders to analyze the reasons for slow penetration and create an ecosystem to accelerate
connectivity, penetration, and the use of broadband to deliver the benefits of the same to all sections.?

Though consultative processes launched by the Indian Telecom Regulatory Authority (TRAI),
departments of telecommunication and information technology along with others have taken a
leading role in policy, planning, and implementation with other agencies. One of the major initiatives is
the National Optical Fiber Network (NOFN) as the national infrastructure project to reach the last mile
of every part of India, even in remote and rural areas. The same framework is being implemented for
service delivery platforms with many stakeholders as well. The aim of this project is to bring 250,000
villages (gram panchayats) on the broadband network so that society at large can benefit from the
fruits of broadband in fast-track mode.

Broadband connectivity and services, if designed appropriately and innovatively in addition to
implemented effectively, can be a key driver for several socio-economic gains, such as economic
growth and employment generation; education; health; governance; and citizen empowerment

1 Document 1/384, “The Global Connect Initiative”, United States of America.
2 Document 1/90, “Policy regulatory and technical aspects towards migration to broadband — Accelerating broadband”,
Republic of India.

o
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required to achieve these economic goals for all citizens, including the rural population that cannot
be covered effectively using traditional brick and mortar solutions.

The major issues that are retarding the growth of broadband in India include: the right of way for
faster fiber laying; target demography and prioritization; insufficient digital literacy and awareness;
regional content and people awareness; stakeholder incentive and funds for such incentives; and
business cases for the industry.

Technology and policy to accelerate broadband development in the People’s Republic of China

China’s national broadband network has experienced rapid growth over recent years®. In 2014, the
Chinese government also announced an ambitious plan to expand full broadband coverage across
the nation’s rural and urban areas. In order to realize the deployment for broadband coverage, there
are several key points to consider: technology to support Gigaband while still using the existing media
and telecommunications resources; investment-friendly regulatory policy to encourage investments;
and easy access to non-telecommunications infrastructure for effective rollout.

Fiber technology lays the foundation for Gigaband access. While gigabit-capable passive optical
networks (GPONs) provide 2.5Gbit/s of downstream bandwidth that can be distributed among
multiple users, 10G PON technology is popular for its 10Gbit/s increased bandwidth, and in the
future, 40G TWDM PON (time- and wavelength-division multiplexed passive optical network) will
provide the bandwidths of multiple 10G PONs on multiple wavelengths.

For copper lines, Giga Copper technologies will make Gigaband access a reality. With the newly
released G.fast standard, copper networks now achieve 500 Mbit/s to 1 Gbit/s bandwidth, and a pair
of copper lines is projected to eventually reach a 5 Gbit/s access rate.

Over coaxial cables, Giga Coax technologies help to achieve Gigaband access. Compared to traditional
telephone lines, coaxial cables feature better frequency performance and higher working frequencies.
The 32-channel DOCSIS 3.0 provides 1.6 Gbit/s shared bandwidth, but in the future, DOCSIS 3.1 will
support multiple frequency bands and can provide 10 Gbit/s bandwidth.

The whole coverage area should be separated as two main parts. The first is a focus on the urban area
and can be driven by the market as telecoms can easily earn revenue to balance the investment. The
second is for rural areas and should be driven by policy, as in this area telecoms do not easily able
to generate income to withdraw the cost. Thus, governments should give greater policy and funding
support to telecoms to reduce their investment risks.

The government has implemented a universal service obligation and compensation scheme with its
“Broadband Countryside Project” and direct investment from the Finance Ministry to boost broadband
universal coverage.

The Gigaband City project in Chinese cities

In 2013, the Broadband China strategy was upgraded to a national strategy*. Meanwhile, the country
has put forward a new bandwidth standard in the new era: to deliver a bandwidth of 20 Mbps to
more than 80 per cent of the subscribers; to provide urban residential subscribers with the 1 Gbit/s
service; and to unveil the first benchmark Gigaband City project in Shenzhen.

In the process of deployment, the Gigaband City project will focus on service, network and technology
applications. The top priority of the project is to achieve urban coverage in line with the urban
development strategy.

3 Document 1/192, “In Gigaband era, technology and policy to accelerate broadband development”, People’s Republic
of China.

4 Document 1/279, “The Gigaband City project heralds the ultra-wideband deployment in Chinese cities”, People’s
Republic of China.
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The service scenarios cover residential subscribers, corporate private lines (e.g., hotels) and the
private network applications for government interconnection. Among them, residential subscribers
will be provided with premium quality video experience, with 4K video as a flagship service offering
and the introduction of VR video technology as part of the development of video services, e.g., the
first release of VR video episodes. Enterprises and governments will be provided with a “one-stop”
gigabit business solution, including such new services as all-optical parks, Gigabit hotels, “optical +
cloud” government-enterprise packages and so forth.

The government has a vital role and a great leverage in all the echelons of the business and the society.
The deployment of the Gigaband City project will include multiple aspects, such as funding, pipeline
sharing, deployment access, experience assurance, etc. The government should enact friendly industrial
policies to encourage the sharing of non-telecom pipeline infrastructures, formulate legislations to
ensure the accessibility of residential quarters, improve the FTTH standard by implementing Gigabit
wiring standards in newly-completed buildings, create and authorize a third party to publish status
reports on broadband speed and service experience, and provide tax incentives and the Universal
Service Fund (USF) support to help operators reduce their costs and stimulate their willingness in
rolling out networks and earmarking investments.

National broadband strategy of the Sultanate of Oman

The Government of Oman developed a national broadband strategy (NBS) for the Sultanate.® The
NBS is designed to ensure that:

1)  Every resident in Oman has access to high-speed broadband at affordable prices.

2)  Allbusinessesin Oman have access to world-class broadband services which make them globally
competitive.

3)  Rural and remote communities have access to broadband connectivity that closes the digital.

The strategy is based on the below stated principles which need to be considered during implementation
of all initiatives and projects under this strategy:

—  Compatibility: To be aligned with the objectives of the national vision 2020 and its updates.

—  Acceleration: To speed-up broadband take-up beyond that which market players would provide
commercially with minimum distortion of the competitive market.

- Integration: To supplement government investment with operators and other private investments
in broadband.

—  Selectiveness: To invest only when the generated social and economic benefits will exceed the
cost of supply.

—  Cost-efficiency: To reduce the capital cost of broadband rollout and to offer the service at
affordable price for all customers.

Broadband development in Iran

According to Iran National Development Plan and related policies the broadband networks should
be rapidly deployed to provide affordable e-services in Iran.® This vision has prepared lots of
facilities for operators including tax reduction and incentive programs by support them financially
and motivates them by giving different amenities. In provision of broadband services in Iran, during
recent years, deploying modern ICT infrastructure in all part of country (both rural and urban) has
been targeted. Moreover to the activity of private sector, this policy is applied by government to

> Document 1/296, “National Broadband Strategy of Sultanate of Oman”, Oman Telecommunications Regulatory
Authority (TRA), Sultanate of Oman.

5 Document 1/383, “Broadband development in Iran”, Iran University of Science and Technology, Islamic Republic of
Iran.
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provide communication infrastructure in unattractive areas for private sector mainly caused due to
low profitability.

By considering incentives for cooperating in broadband technologies, updating policies for regulation
and implementing national developing plan by government, the broadband access has been improved
during past years in all area of Iran.

In past years, by using new technologies in the cellular networks, the share of active operators in
providing high speed internet and new technologies have been increases that results in implementation
of 3G and 4G networks. Significant progress has been made in regulation and policy level in Iran.
As result, the development of national broadband infrastructure can be addressed in Iran through
increased roll out of fiber infrastructure, creation of the necessary enabling policy and regulatory
environment and ensuring that the network is optimized by creating the internet exchange points.
The main target is obtaining affordable e-services that result in sustainable development.

eMisr: The transition from planning to execution in Egypt

eMisr is the national broadband plan of Egypt that aims for the diffusion of broadband services in
Egypt.” eMisr is a two-staged plan (the first stage ending by 2018, and the second stage — 2020). The
key strategic objectives of the plan aim to develop telecom infrastructure, creating job opportunities,
increasing productivity of governmental entities through up-to-date ICT platforms, and using innovative
ICT applications.

By 2018 it is envisaged to increase households fixed broadband coverage by up to 80 per cent and
increase fixed broadband penetration to 40 per cent of the households. Moreover, it is targeted to
cover 85 per cent of the population with mobile coverage through 4G and a population penetration
of 25 per cent for mobile broadband services. Lastly, it aims to connect 50 per cent of Egyptian
communities (government entities like schools, hospitals etc.) to high speed (50 Mbps or more)
connections.

To achieve these objectives, the national broadband initiative will focus on fostering both supply
and demand sides. Supply-side will be encouraged through the focus on the rollout of up-to-date
broadband networks; regulatory intervention will be the catalyst for speeding up the networks rollout.
Regulatory intervention will be in the form of implementing a unified license regime allowing the four
incumbent operators to provide all telecommunications services to users, the issuance of a second
infrastructure operator license allowing the licensee to build and operate infrastructure in Egypt, and
awarding 4G spectrum and licenses.

Another catalyst for both supply and demand is direct governmental contributions by implementing
a series of government-funded projects to connect governmental sectors, such as education, health,
justice, etc., with high-speed broadband access and taking the necessary measures to ensure service
usage and sustainability. The final pillar is a demand stimulation through promoting e-content,
e-commerce, and the use of ICTs to develop a digital economy and society, transparent government,
and efficient public administration.

Policy, regulatory and technical aspects of the deployment of broadband networks in the Central
African Republic

The Central African Republic (CAR), in its endeavors to strengthen its digital economy, has developed
legislation and public policies that are geared to the situations described here®. This has also been
behind its decision to conclude an agreement with the Chinese Government on funding the National

7 Document SG1RGQ/63, “The national broadband plan ‘eMisr’: Transition from planning to execution”, Arab Republic
of Egypt.

8 Document 1/298, “Policy, regulatory and technical aspects of the deployment of broadband networks in the Central
African Republic”, Central African Republic.
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Fibre-Optic Project, while will be implemented to create the National Broadband ICT Network
Infrastructure, in three phases as follows:

- International backbone (Cameroon — Bangui) crossing six sites, metropolitan network (Bangui),
NGN, FTTx, hotspots, deployment of 4G in Bangui;

- National backbone to serve 16 prefectures in the CAR;
- International outgoing backups with certain adjacent countries, making the CAR an African hub.

The feasibility study is being reviewed for approval. Once that is done the Government will negotiate
with the Chinese Government for funding on the basis of a bilateral agreement. Once funding is
obtained, it will call for bids with a view to hiring companies to implement the project and supervise
the work.

Within the Central African Economic and Monetary Community (CEMAC) directive established the
legal framework for protecting the rights of users of electronic networks and services. Regulation
CEMAC strengthens this further and defines the key areas of harmonization of regulation and
regulatory policy governing electronic communications in this region. The goals of these subregional
regulations include the following:

- Establishing universal services;

- Bringing about full liberalization of the sector with good QoS and affordable prices;
- Ensuring non-discriminatory access to high-quality ICT services;

- Meeting the needs of vulnerable social groups and in particular the disabled;

—  Strengthening the rights and obligations of consumers;

- Ensuring sustainable consumer protection.

In addition, the Extraordinary Plenary Assembly of Ministers of the Conference of Posts and
Telecommunications of Central Africa (COPTAC) also adopted a series of Recommendations regarding
the deployment of subregional fibre-optic interconnection infrastructure and on the policy of
constructing and operating landing points for fibre-optic submarine cables on the coastline of COPTAC
countries.

Review of the current state of regional initiatives related to broadband access and adoption of
broadband in all regions

—  Africa (AFR3): Development of broadband access and adoption of broadband

Objective: To assist Member States in the development of broadband infrastructure and access thereto
in urban and rural areas, with particular emphasis on subregional and continental interconnection.

—  Americas (AMS3): Development of broadband access and adoption of broadband

Objective: To provide assistance to Member States in the development of policies to increase
broadband access and uptake.

—  Americas (AMS4): Reduction of telecommunication service prices and Internet access costs

Objective: To provide assistance to Member States in defining and coordinating policies, ways and
means to reduce the cost of access and interconnection, and the prices of telecommunication and
Internet services as well as Internet for users through necessary investments.

—  Arab States (ARB1): Development of broadband access and adoption of broadband

Objective: To assist Arab States (particularly least developed countries) in the implementation and
development of broadband infrastructure in urban and rural areas, and to develop, facilitate, and
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spread access to broadband networks and services in the Arab States, including issues related to
conformity and interoperability.

—  Asia-Pacific (ASP3): Harnessing the benefits of new technologies

Objective: To assist Member States in utilizing new technologies and address human and technical
capacity challenges related to issues such as those identified in the expected results, among others.

—  Asia-Pacific (ASP4): Development of broadband access and adoption of broadband

Objective: To assist Member States in the development of broadband access in urban and rural
areas as well as support system construction to resolve social issues leveraging the benefits of
telecommunications and ICT applications.

—  CIS (CIS4): Development of broadband access and adoption of broadband

Objective: To assist interested Member States in the Commonwealth of Independent States (CIS) in
developing broadband access, including in rural and remote areas, using energy-efficient technologies.

—  Europe (EUR2): Development of broadband access and adoption of broadband

Objective: Due to significant differences that exist among European countries, there is an urgent
need to take steps and assist administrations in every aspect of the practical implementation and
development of high-speed networks. This action may also comprise the establishment of local/
regional broadband roll-out plans. The development of communication networks would be boosted
by using the experience in infrastructure-sharing with the energy sector (smart grids) and should
aim to benefit from cross-sectoral synergies. The degree of progress in this field varies considerably
between Member States in the region; therefore, sharing best practices and regulatory policies in
addition to providing assistance would help to maximize the effective use of resources.

Infrastructure sharing for optical broadband roll-out in the rural areas of the People’s Republic
of China

In order to implement the government’s “Broadband China” strategy, Sichuan as the one of the
pilot provinces in the national “Broadband Village” project, worked out an innovative solution that
shares existing rural infrastructure to overcome the challenges of poor network infrastructure, weak
foundation and large investment.® The innovations have effectively reduced the project cost and
significantly speeded up the progress of projects.

Deploying broadband in the vast rural areas requires huge investment to build new roads with new
poles. Therefore, how to minimize the need to set up new poles is key to rapid roll-out of broadband
service in rural areas. Non-metallic self-supporting optical cable with insulated metallic fittings is used
to share existing power transmission poles has reduced the demand for new poles, lowered the cost,
and hence accelerated the pace of roll-out. This innovative solution is particularly suitable for areas
inaccessible by the poles.

Compared to the traditional solution which requires more poles, the new solution is notable for cost
saving. With the ease of implementation, the new solution has simplified the procedure and speeded
up the progress. Under the traditional mode, building new poles requires a group of 5 people working
for 7 days for each kilometer of optical cable in rural area, while the new scheme shortens the cycle
to 2 days. The new solution can be widely deployed to address the complicated conditions in rural
areas. With the new solution, the average cost of a single village has dropped, and the average project
cycle has been shortened from 15 days to 10 days for each village.

°  Document 1/284, “Innovative sharing of infrastructure to facilitate the optical broadband roll-out in the rural areas”,

People’s Republic of China.
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Lao P.D.R telecommunications sector overview

Telecommunications sector of Lao People’s Democratic Republic (Lao PDR) is essential to the
country’s overall social and economic growth and development. The Government of Lao PDR had
designed new telecommunications sector policy frameworks to guide the sustained growth and
development of the Laotian telecommunications sector and to facilitate the delivery of modern and
efficient services to meet demands of users, businesses, and government. The main purposes of this
policy framework are to:

- Increase access to telecommunications services, especially in rural areas;
- Encourage foreign direct investment;

—  Create an enabling environment for the migration to new technologies;
- Ensure efficient use of resources;

- Develop skills and competencies in government and in the sector;

- Remove obstacles to competition and anti-competitive practices;

- Increase the deployment of national telecommunications infrastructure, especially in regional
and remote areas of the country;

- Ensure a financially viable telecommunications sector conducive to sustainable investment in
telecommunications infrastructure and services by the private and public sector as well as aid
agencies;

- Improve the efficiency and effectiveness of telecommunications service delivery to end users;

- Cost effectively satisfy end user demand for telecommunications services at affordable prices;
and

—  Strengthen regulatory capabilities and skill sets within the government so as to ensure a high
standard of sector governance and oversight of market participants.

Every licensed ICT operator or service provider in Lao PDR that provides services to the public are
obligated to contribute to the achievement of national Universal Access objectives as a condition of
its license or authorization. The government also specifies these obligations in the course of exercising
their licensing and regulatory responsibilities.*

ICTs in Guinea

HThe first submarine cable to cross the Guinean coast was constructed in 1975. After Dakar, Senegal,
the cable laying survey had planned for a landing at Conakry, the capital of Guinea. Given the
contentious relations between Guinea and its neighbors, the cable landing at Conakry was seen
more as a means of destabilizing Guinea’s revolutionary regime than as a badly needed means of
communication and way to break the isolation of the country.

The second submarine cable on the coast of Guinea was laid in 1987. During the same year, the new
authorities launched a broad program of economic and social reforms, which affected every area of
national life. With other priorities to consider, and because of a failure to perceive the importance of
such a submarine cable project, Guinea missed this second opportunity.

Within the framework of improving and strengthening the offer of transport and access services,
Guinea subscribed to a commitment to land the ACE submarine cable at Conakry in June 2010. It
was brought into service during the first quarter of 2013. With the arrival of the ACE cable, most of

1 Document SG1RGQ/180, “Lao P.D.R Telecommunications Sector overview”, Lao People’s Democratic Republic.

1 Documents SG1RGQ/61, “Accessibility of broadband in Guinea”; 1/271, “Enabling environment for the development
of telecommunications/ICTs”; SGIRGQ/282, “Current situation and evolution of the telephony sector in Guinea”,
Republic of Guinea.
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the mobile operators and Internet access providers (IAPs) switched their international traffic to the
submarine cable. This has resulted in a significant improvement in Internet speed for Guinean users.
There has been a significant increase in the availability of international bandwidth, from 0.15 Gbit/s
when the ACE cable was brought into service in 2012, to 8 Gbit/s at the end of the first half of 2014.

The retail price of Internet services fell from USD 1,200 per Mbit/s per month in 2010 to USD 800 by
the end of the first half of 2014. The positive effects on the profitability of small and medium-sized
companies and the performance of the private sector in general are already apparent, reflected in
investment in new equipment and infrastructure as well as the launch of new services.

Despite the cessation, in 2012, of the activities of the incumbent operator SOTELGUI (Société des
télécommunications de Guinée), with the establishment of Guinea’s four telephony operators the
offers are multiplying at all levels and consumers are increasingly able to access the various products
and services available.

This in turn is providing the sector with significant earnings, and hence the State with increasing
revenues through taxes, duties, charges and fees.

The mobile telephony sector in Guinea is experiencing very significant progress, in terms of service
penetration and quality of service. From 2014 to 2015, the penetration rate for mobile telephony
rose from 88.5 to 99.1 per cent, while Internet penetration rose from 17 to 21.2 per cent.

The number of mobile users is rising rapidly in 2016 by comparison with previous years. In the first
quarter of 2016, it stood at 10 907 156 users as against 10 764 958 users in the fourth quarter of
2015, an increase of one per cent.

Prepaid mobile and postpaid mobile subscriptions numbered 10 857 692 (99.5 per cent of the total)
and 49 464 (0.5 per cent of the total), respectively, in the first quarter of 2016, as against 10 712 460
and 52 498 subscriptions in the fourth quarter of 2015.

In Guinea, in the latter part of 2010, the three leaders in the telecommunication sector began providing
fixed and mobile Internet access in order to satisfy the goods and services requirements of their main
users. The various Internet offers have evolved from GPRS/EDGE to WIMAX, 3G and 3G+ connections.

In the first quarter of 2016, the total number of Internet users rose by 3.42 per cent to 2 521 000 from
2 438 000 in the fourth quarter of 2015. The mobile Internet penetration rate was 23 per cent in the
first quarter of 2016 as against 22.4 per cent in the fourth quarter of 2015, an increase of 0.6 per cent.

Broadband strategy of Viet Nam

The Government of Vietnam has carried out the national broadband strategy with specific targets
and action plans.'? Principles of strategy implementation:

- Building up and developing modern, safe, high-capacity, high-speed and national wide service
coverage broadband telecommunication infrastructure;

—  Providing diversified broadband telecommunications services with good quality and reasonable
rates according to the market mechanism;

—  Applying the telecommunications technology which is modern, energy saving, environmentally
friendly, appropriate with the general development trend in the world;

—  Efficiency of using telecommunication resources: Using effectively the telecommunication
resources, frequency resources, domain names, IP internet addresses, satellite orbit resources
to serve modern broadband telecommunications infrastructure and providing diversified
broadband-based services with high quality and reasonable cost;

2. Document SG1RGQ/257, “Broadband strategy of Viet Nam”, Socialist Republic of Viet Nam.
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—  Carrying out the synchronization of technology and network to increase the data download
speed.

Specific objectives of the strategy toward 2020 include:

- Broadband for family. At least 40% of households (or individual subscribers) across the country
can access to and use the fixed broadband services, in which at least 60% of the subscribers are
connected to the minimum downlink speed at 25Mb/s.

- Broadband for the public telecommunications access points. 100% of public telecommunications
access points across the country can use the fixed broadband services in which at least 50% of
the points applying fixed broadband access with minimum speed downlink at 50Mb/s.

- Broadband for public library location. Over 99% of public library points across the country can
use the fixed broadband services in which at least 50% of the points apply the fixed broadband
access with minimum speed downlink at 50Mb/s.

- Mobile Broadband. Ensuring at least 95% of residential areas are covered with 3G / 4G with
average downlink speed at greater than 4Mb/s in urban and 2Mb/s in rural areas.

- Broadband for educational institutions. More than 99% of educational institutions have
broadband connections in which at least 60% of higher education institutions such as colleges,
universities and institutes use broadband services with minimum downlink speeds at 1Gb/s; at
least 60% of general educational establishments, vocational schools, vocational training centers
can access to broadband with minimum speed downlink at 50Mb/s.

—  Broadband for clinics and treatment. More than 99 per cent of health care facilities across the
country have broadband connections in which at least 20 per cent of facilities with broadband
access applying minimum speed downlink at 100Mb/s; from 40 per cent to 60 per cent of
connections to minimum downlink speed at 25MB/s.

—  Broadband for administrative authorities and enterprises. 100 per cent of agencies and units
of the Party, the Government, political organizations- social and enterprises have broadband
connections in which at least 30 per cent minimum downlink speed connection at 100Mb/s;
from 40 per cent to 60 per cent minimum downlink speed connection at 25MB/s. 100 per cent
of websites of the agencies and units of the Party, the Government, political organizations-
social; the public administrative services portal, public professional services supports IPv4 and
IPv6 Internet protocols at the same time.

The experience of Senegal

Through the Plan for an Emerging Senegal (PES), Senegal has set a new course towards the structural
transformation of its economy in pursuit of strong, sustainable and lasting growth. ** The PES focuses on
the development of new drivers in the areas of agriculture, agro-business, social housing, mining and
tourism, as well as on consolidation of the traditional growth drivers such as the telecommunication
sector, which constitutes the powerhouse of the digital economy. This is the context within which
the Digital Senegal 2025 strategy was elaborated.

The Digital Senegal 2025 strategy is a long-term vision (from 2016 to 2025). It is made up of strategic
prerequisites and priorities that hinge around the slogan: “Senegal in 2025: digital for all and for use
in everything, with a dynamic and innovative private sector within an effective ecosystem”.

For Senegal, access to high- and very-high-speed connectivity constitutes an opportunity to boost
growth and make the country a vital services hub. The priority here is to achieve national fibre-optic
coverage and implement appropriate infrastructures whereby all areas of the country have guaranteed
access to high-quality, secure, affordable and competitive telecommunication service offers.

B Document SG1RGQ/299, “Overview of the Digital Senegal 2025 (Sénégal Numérique 2025) Strategy validated and
adopted in 2016”, Republic of Senegal.
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In the interests of enhancing efficiency and synergy in public services, the administration is connected
in order to better serve user requirements, with the virtualization of administrative procedures
resulting in higher productivity at lower cost and shorter transaction times. The overall objective is
to bring the administration closer to users in their respective localities.

Significant reforms will be adopted to improve the environment within which support is provided
to the local digital private sector in the interests of enabling it to secure optimum benefit from the
potential and opportunities offered by digital development. Senegal’s ambition is to build the first
and biggest regional digital platform in order to foster investment and the exportation of services.

The aim here is to promote innovative uses of digital technology to boost the productivity and
competitiveness of key sectors of the national economy, thereby improving agricultural efficiency
and access to quality healthcare, education and training, trade and public services. Sustainable
development goals will also be taken into account.

To handle strategic management, there is an inter-ministerial committee headed by the Prime Minister,
together with a technical committee headed by the minister responsible for digital technologies and
comprising representatives from the ministries involved in implementing the strategic action plan
and other national stakeholders.
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Annex 2: Methodology for selecting appropriate technologies for
constructing telecommunication access networks

Selecting a specific architectural model for constructing an access network is a considerable task,
and is based on an analysis of the relevant technical and economic indicators.'* The key factors in
determining the suitability of and approach to constructing a modern access network in a given locality
are the locality’s socio-economic and geographic parameters (characteristics). In order to systematize
these parameters, parametric model of a locality was developed by A.S. Popov ONAT, Ukraine.

All parameters in the proposed model can be divided into classes. Examples of classes might
include: “Geography”, “Building”, “Infrastructure”, “Electricity Supply”, “Population and Demand”,
“Competition”. The approach for determining the optimal access technology for a given locality (or
a number of localities) is based on imitation modeling of the network construction and operating
processes. The purpose of such modeling is to determine the following elements: cost and duration
of network construction; network operating costs; and expected revenues from the provision of

services. Modeling is done in two stages.

The first involves verifying the technical feasibility of using different options to construct a network
in a given locality.

In the second stage, the relevant quantitative and economic indicators are calculated. Calculating
quantitative and economic indicators include modelling the process of developing and converting the
location chosen for siting access equipment, installing and tuning access equipment, and the process
of installing subscriber lines.

In essence, modeling involves calculating the quantitative indicators (e.g., quantity of equipment,
number of sites, number and extent of communication channels, number of potential subscribers)
and subsequent determination of the overall investment required (e.g., costs of design, equipment,
installation work, licenses), expected operating costs (salaries, electrical energy costs, etc.), and
expected revenues from the provision of services to potential subscribers. The results of the modeling,
presented in the form of a single integrated assessment (based on the “net cash flow” indicator),
are used to compare to identify the most promising technology. The most promising technology is
considered to be the one with the highest net present value (NPV), while the suitability of constructing
a network in the locality using a given technology is assessed on the basis of the established NPV
boundary value.

# Document 1/21, “Methodology for the selection of technological solutions of telecommunication access networks”,

Odessa National Academy of Telecommunications n.a. A.S. Popov (Ukraine). See also: http://www.itu.int/en/ITU-D/
Regional-Presence/CIS/Documents/Events/Regional%20Initiatives/RI4%20broadband/BANC_Recommendations_Rev8.
pdf.
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Annex 3: Case studies about IXPs development

Assessment of the impact of IXPs — An empirical study of Kenya and Nigeria

The importance and role of IXPs: This study highlights the importance and role of IXPs in developing
local Internet infrastructure and the economic role they play in two African countries: Kenya and
Nigeria.® As the Internet increasingly globalizes, the interconnection between networks, content
providers, and users is more and more critical to creating the ‘network of networks’ that constitutes the
Internet. At the center of this globalization IXPs, facilities where all Internet players can interconnect
directly to each other. IXPs have already played a key role in the development of an advanced Internet
ecosystem across North America, Europe, and Asia. This section details the impact that such IXPs have
had in two emerging markets in sub-Saharan Africa: Kenya and Nigeria.

Lifting barriers to Internet development in Africa

Suggestions for improving connectivity: This study examines the factors that are obstructing the
further development of the Internet ecosystem in Africa and the implications of those obstructions.
It goes on to explore the possible remedies that can assist in resolving them. It follows up from a
previous study on the impact of IXPs in Kenya and Nigeria, which found that IXPs can and do improve
the quality of Internet services and save African operators millions of dollars per year in connectivity
fees — but that a key factor in the success of IXPs is the availability of good domestic connectivity.

Connectivity in Latin America and the Caribbean

The role of IXPs: This study continues the work that the Internet Society (ISOC) has conducted to
demonstrate the far-reaching economic and social benefits of establishing IXPs in emerging markets.
The study, commissioned by ISOC and conducted by Professor Hernan Galperin of the Universidad
de San Andrés in Argentina, examined the critical cost and performance benefits of IXPs in Argentina,
Brazil, Colombia, and Ecuador — countries on the leading edge of Internet growth in Latin America. The
study also identifies the positive impact that IXPs have made, including reduced telecommunications
costs, faster and better local data exchange, and local technical capacity development.

IXP Toolkit and Best Practices Guide

The IXP Toolkit and Best Practices Guide!® highlights the role of IXPs, institutional and operational
models, IXP best practices, economics, and a methodology for assessing IXPs. The toolkit also provides
numerous examples and robust data on IXPs in various countries. A complimentary “portal” provides
additional data and information.

> Document 1/37, “Studies related to enabling local infrastructure and recommendations for lifting barriers to connec-

tivity”, Internet Society.
% IXP Toolkit and Best Practices Guide at http://ixptoolkit.org.
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Annex 4: Mobile payments — problems and prospects

In October 2014, the ITU, in cooperation with CJSC Intervale (Russian Federation) and the A.S. Popov
Odessa National Academy of Telecommunications (Ukraine), with support from the international not-
for-profit organization Mobey Forum and at the kind invitation of the Ministry of Communications
and High Technologies of the Azerbaijani Republic, held a regional seminar for the CIS countries titled
“Mobile Payments: Problems and Prospects”. The seminar was the final stage in the implementation
of the CIS regional initiative “Development of recommendations and creation of a pilot segment of
telecommunication / ICT system to support secure remote retail payments and the management
of bank accounts using wireless communication networks,” initiated by the Intervale company and
adopted by the World Telecommunication Development Conference (Hyderabad, 2010).%’

The seminar focused on such topical issues as the activities of the ITU and the Bank for International
Settlements aimed at promoting services based on mobile payments; the evolution of mobile payments
in the different regions of the world; experience of CIS countries in the development of mobile
payments; defining the range of tasks that can be accomplished using the mobile payment system
and the main requirements vis-a-vis that system; and issues involved in the training of specialists
to develop and support the operation of mobile payment systems. The seminar also generated
recommendations for the development of mobile payments in CIS countries.

The seminar was attended by 68 representatives of ministries and agencies, telecommunication
and financial regulators, banking and financial institutions, telecommunication operators, higher
education institutions, telecommunication equipment manufacturers, mobile payment software
developers, international organizations and other interested organizations from 14 ITU Member
States (Azerbaijan, Belarus, France, Greece, Kazakhstan, Kyrgyzstan, Moldova, the Russian Federation,
Spain, Switzerland, Tajikistan, Ukraine, the United Kingdom, and the United States), of which eight
are countries from the CIS region.

The seminar participants noted:

—  The substantial contribution made by the Intervale company to the process of implementing
the regional initiative “Development of recommendations and creation of a pilot segment of
telecommunication / ICT system to support secure remote retail payments and the management
of bank accounts using wireless communication networks;”

—  The importance of the work being done by ONAT to develop human potential in the CIS region
with respect to the design and operation of modern mobile payment systems;

—  The timeliness and relevance of the themes covered by the seminar;

—  The practical relevance of the presentations given and the opportunities for participants to put
them to good use in the context of their work;

—  The usefulness of the exchange of opinions and experience during the course of the seminar;
and

—  The need to maintain the practice of holding regular ITU seminars on mobile payment issues,
with the active participation of experts and stakeholders.

7" Document SG1RGQ/30, “Mobile payments: problems and prospects”, Intervale (Russian Federation).
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Annex 5: National IPv6 deployment roadmap in India

The DoT adopted a consultative approach, and based on the input received from different stakeholders,
it released the “National IPv6 Deployment Roadmap, v-1” in July 2010. India was the first country where
any government around the world has released such a roadmap. The policy decisions it detailed were
aimed at sensitizing the ecosystem and enabling it to take the first step for a smooth IPv6 transition.
The plan stipulated:

—  Allmajor service providers (having at least 10,000 Internet customers or synchronous transport
module level-1 (STM-1) bandwidth) will target handling IPv6 traffic and offer IPv6 services by
December 2011;

—  Allcentral and state government ministries and departments, including its PSUs, will being using
IPV6 services by March 2012; and

- An IPv6 task force should be formed

In order to facilitate government organizations, a 16-point activity sheet was prepared by the DoT,
and IPv6 nodal officers were appointed in all central government ministries/departments as well as
states and union territories (UTs). On request of government organizations, a group of consultants
was also recruited through an open request for proposal (RFP) to ensure smooth IPv6 implementation
in the government sector. As a result of the policy guidelines of the abovementioned roadmap, the
majority of the major service providers in India became ready to handle IPv6 traffic and offer IPv6
services. The central and state government ministries and departments, including their PSUs, were
sensitized to and trained in the transition to IPv6. An India IPv6 task force headed by Secretary (T)
with a three-tier structure consisting of an oversight committee, a steering committee, and working
groups was constituted. Thus, the prime objectives envisaged in the first roadmap were achieved.

The National Telecom Policy (NTP)-2012, released in 2012, also recognizes futuristic roles of IPv6 and
its applications in different sectors of the Indian economy. It aims to achieve a substantial transition to
new IPv6 in the country in a phased and time-bound manner by 2020 and encourage an ecosystem for
the provision of a significantly large bouquet of services via an IP platform. As far as service providers
are concerned, the majority of them are ready in the enterprise segment, while some are ready in the
retail segment whereas others are in the process. The IPv6 adoption milestone was received from all
(84/84) central government ministries/departments and all (36/36) states/UTs.

All major mobile handset manufacturers (e.g., Samsung, Microsoft, Apple, HTC, Lava, Sony, Micromax,
Intex, Karbonn, etc.) support IPv6 on all newly launched devices (w.e.f. 01-07-2014) in accordance
with the Roadmap, v-Il. The National Informatics Centre (NIC) is working to transition websites of
government organizations to IPv6 (dual stack). The websites of around 12 scheduled commercial banks
are already using IPv6, and the payment gateways are underway to be ready on IPv6.

Since, IPv6 is not backward compatible with IPv4, the transition to IPv6 is likely to be a complex,
mammoth, and long-term exercise during which both IPv4 and IPv6 will coexist. The vast geographic
area, legacy networks, and financial constraints, along with the multitude of stakeholders involved,
makes the task even more challenging. Even though a lot has been achieved in terms of IPv6 transition
in India, the journey has only just begun, with IPv6 traffic in India significantly below the world average
of about of 5 per cent.
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