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https://www.ses.com/press-release/ses-networks-and-optimera-scale-capacity-rural-alaska-city-under-stay-home-rule
https://arxiv.org/pdf/1708.02562.pdf
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https://digital-strategy.ec.europa.eu/en/policies/5g-research-standards
https://digital-strategy.ec.europa.eu/en/policies/5g-research-standards
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https://docdb.cept.org/download/e1f5f839-ba17/ECCRep280.pdf
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https://www.ngmn.org/ngmn-news/press-release/ngmn-alliance-and-esoa-members-collaborate-to-extend-rural-connectivity-with-non-terrestrial-networks.html
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Annex 1: Key takeaways from workshops/seminars and other activities
related to the Question

ITU Regional Workshop on Broadband Development (Dushanbe, Tajikistan, 29-30 May 2018)

The ITU Regional Workshop on Broadband Development, which was held in Dushanbe, Republic of
Tajikistan,* was devoted to topical issues such as:

global trends in broadband strategy and policy, including activities of international organizations;

overview of initiatives and programmes that are related to broadband deployment in developing
countries;

selecting appropriate technologies for broadband deployment in rural and remote areas;

technical, organizational and economic aspects of broadband networks design and
implementation;

case studies of broadband deployment in developing countries.

Conclusions and recommendations:

VI.

VII.

VIIIL

There is a need for more active involvement of educational and academic institutions along
with national research and educational networks in the region in the activities of ITU-D, as
well as other international organizations involved in the development of infocommunications
infrastructure.

The importance of further research in developing newer methods of telecommunication
networks designing should be stressed.

The high value of the implementation results of the regional initiative “Broadband access
development and introduction of broadband in CIS” approved at WTDC-14 (Dubai, United Arab
Emirates) should be noted along with the need for spreading information on these results among
the communications administrations of the region.

The need for further research of the issues of classifying broadband Internet access as a universal
service along with mechanisms for organizing public-private partnerships, in order to ensure
access to them in hard-to-reach and remote areas, including rural areas.

The advisability of more active involvement in the work of the ITU-D of private companies, which
have practical experience in the development of broadband access infrastructure, including
access in hard-to-reach and remote areas as well as in rural areas.

The importance of the communications administrations of the region to provide on time the
information required for the calculation of the ICT Development Index (IDI), taking into account
the most relevant changes in the methodology of its calculation.

The need to increase reliability of the international telecommunication infrastructure in the
region due to the increase in the number of inter-country interconnections and their throughput.

The importance of developing and improving State strategies for the development of broadband
access networks, including aspects of building human resources for the design, construction
and maintenance of modern infocommunication infrastructure.

1 ITU-D SG1 Document SG1RGQ/8 from ONAT (Ukraine).
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Regional workshop on emerging technologies (Algiers, Algeria, 14-15 February 2018)
Conclusions and recommendations on 5G/IMT 2020 from the Algiers workshop included the following:?

Telecommunication operators can act as facilitators in the transformation towards a digital
economy. Relying on all IP and softwarized networks and the use of SDN and virtualization
technologies play an important role in that regard.

ii.  Open standards for 5G will be vital for access to the technology, in particular for developing
countries.

iii.  Various opportunities are offered by 5G to developing countries, yet key issues have to be
addressed, including ensuring that technical expertise is developed and that an R&D ecosystem
is facilitated. Countries in the region should adopt a phased deployment strategy, with a gradual
upgrade of their current networks while ensuring return on investment.

iv.  5G standardization must ensure that the technology meets different requirements, including
different frequency bands for broad spectrum coverage, standards for infrastructure flexibility
and agility to support a large variety of applications and business models, end-to-end quality of
service and management coping with the increased complexity due to network softwarization,
full fixed-mobile convergence with both service and network benefits, and network integration
of machine-learning technologies with their potential for network design, operation and
optimization.

V. ITU-T Study Group 13 plays the leading role within ITU-T when it comes to IMT-2020
standardization (“IMT-2020" is the standard and set of specifications for 5G established by ITU)
and has adopted a “deliverable package” approach (one package for each key technical area,
such as slicing, and FMC) to facilitate the understanding of the standards framework by the user
community.

Facilitating 5G roll-out and adoption will depend on adopting the right regulatory policy:

i ensure fair/non-discriminatory spectrum auctions;

ii.  prioritize infrastructure deployment, not state revenues;
iii.  reform planning and administrative rules;

iv.  create the right incentives for investment in 5G;

v.  enable efficient network management, thus allowing innovative services with specific quality
needs to develop;

vi.  support fibre backhaul by ensuring access to passive infrastructure for fibre roll-out;
vii. ensure the public sector acts as an early adopter of 5G.

ITU regional week on Emerging technologies for sustainable development and digital
transformation in the Arab region (Dubai, UAE, 26-29 August 2019)

The activities of the ITU regional week on Emerging technologies for sustainable development and
digital transformation in the Arab region were organized by ITU and hosted by the Telecommunications
Regulatory Authority (TRA) of the United Arab Emirates and the University of Dubai, with collaboration
from the National Telecommunications Regulatory Authority of Egypt (NTRA). The meeting was
supported by Intel, GSMA and Global Innovation and Entrepreneurship (GIE), with contributions from
Huawei, Siemens, Google, Nokia, Ericsson, Microsoft, Sharjah Research Technology and Innovation
Park Free Zone (SRTI Park), Weightless SIG-UK, National Digital Transformation Unit of Saudi Arabia
and HERE Technology.?

2 |TU-D SG1 Document 1/55 from the BDT Focal Point for Question 3/1
3 |ITU-D SG1 Document SG1RGQ/245 from the BDT Focal Point for Question 1/2
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These activities included:

—  An ITU-GSMA 5G capacity-building training programme, held on 26-27 August 2019, was
organized and delivered by GSMA’s instructor Mr Michele Zarri, Technical Director, Networks
and Technology.

—  Asubregional Hackathon for the Gulf region on |oT, big data and smart cities, organized by Arab
loT and Al Challenge stakeholders and supported by ITU, was held on 26-27 August 2019.

—  The 4™ ITU Annual Forum on “loT, big data, smart cities and societies” for the Arab region was
held on 28-29 August 2019.
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Annex 2: Case studies
Satellite broadband*

Viasat Community Wi-Fi in Mexico

Viasat connects underserved communities in rural, suburban and urban locations of Mexico to high-
speed broadband through the Community Wi-Fi programme, based on a very small aperture terminal
(VSAT) located at a store or other location in a community. The terminal is connected to a router and
modem, which is in turn connected to a Wi-Fi antenna that creates a local Wi-Fi network extending
up to 500 m in each direction.

Hughes Express Wi-Fi in Mexico

The integration of optimized high throughput satellite (HTS) and the powerful JUPITER VSAT with
advanced wireless Wi-Fi radio access technologies provides a reliable and cost-effective solution for
the fast deployment of new broadband Internet connectivity services to geographically dispersed
underserved and unserved areas where terrestrial infrastructure is not available, is highly unreliable
oris not feasible to implement due to high CAPEX and low average revenue per user (ARPU). Hughes
Express Wi-Fi has been successfully tested and implemented in Mexico. It provides guaranteed
network performance and high-quality broadband service to end users.

iMlango, Avanti connecting schools in Kenya

iMlango provides a learning platform that delivers content in multiple formats to students and
teachers. The high-speed reliable broadband connectivity delivered in each of the iMlango schools
is provided over Avanti’s super-fast HTS Ka-band satellites that have 100 per cent coverage across
Kenya, thus ensuring that even the most remote/rural schools are included.

SES (satellite operator) providing 3G in Chad

Many parts of Chad, a landlocked country in north-central Africa, have been notoriously hard to
reach for MNOs, due to its sheer vastness, lack of terrestrial infrastructure and extensive flooding
during rainy seasons. By leveraging SES’s fully managed satellite backhaul service driven by its multi-
orbit fleet, a mobile operator, Tigo Chad, has been able to expand coverage into the country. Using
a combination of SES’s high-capacity, low-latency O3b MEO constellation, and GSO satellites, the
solution allowed Tigo Chad to introduce 2G and upgrade to 3G in rural and previously unserved areas.

SES MEO backhaul in the Democratic Republic of the Congo

Gilat Telecom has expanded its partnership with SES to provide more bandwidth to rural areas. It
extends services to customers such as Orange DRC in the Democratic Republic of the Congo (DRC) —a
landlocked country —beyond Kinshasa and Lubumbashi, reaching unserved or underserved Kisangani,
Mbuji-Mayi and Bunia. Under the new agreement, Gilat Telecom is using multiple Gbit/s of bandwidth
on the O3b MEO system and is now also adding services via SES’s GEO satellites.

From 3G to 4G in Peru with SES

In lIquitos, Peru, SES partnered with Axesat to provide a managed network solution using SES’s O3b
MEO satellites to upgrade ENTEL's network in the city from 3G to 4G-LTE. lquitos, Peru’s sixth-largest
city, borders the Peruvian Amazon, and is only accessible by air or water. As a gateway to the Amazon
rainforest, the city of close to 500 000 residents is a major centre for finance, sales, transportation
and tourism, with a growing market in timber, petroleum, and oil and gas production.

4 ITU-D SG1 Document SG1RGQ/318+Annexes from ESOA
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Supporting faster 3G services in the Central African Republic with SES

Orange will be using the SES IP Transit solution to deliver faster 3G services and better-quality Internet
connections for enterprises. The solution will be delivered by SES, using its MEO fleet and extensive
ground infrastructure. Customers of Orange Central African Republic will have access to unparalleled
availability and speed of Internet services, which has not been available earlier in the country with its
challenging terrain and lack of terrestrial infrastructure, resulting in low Internet penetration.

Burkina Faso connectivity solution with SES

An entire end-to-end solution is being provided by SES, including terrestrial wireless communication
and integration with the already available fibre backbone network to connect 881 sites in Burkina
Faso, enhancing connectivity and providing e-government, e-education and e-health services. This
project is part of an agreement concluded with Lux Dev and the Government of Burkina Faso to
roll out nationwide connectivity and further drive innovation in the country. Several entities came
together to make this a reality, including Lux Dev (funding), the Government of Burkina Faso (funding
and owning the project on the ground) and SES.

TeleGlobal-Bakti project in Indonesia by SES

Under an agreement signed in 2019, Teleglobal and SES Networks will be partnering with the
Indonesian Ministry of Communication and Information Technology’s universal service obligation
(USO) project via its USO agency, Badan Aksesibilitas Telekomunikasi dan Informasi (BAKTI), to provide
broadband Internet access and mobile backhaul services to up to 150 000 sites in remote parts of
the country. It will use 1.3 GHz of capacity on SES’s high-throughput satellite (HTS), SES-12, operating
in geostationary Earth orbit.

Intelsat community Wi-Fi for refugee camp in Ghana

Globally there are nearly 25.4 million refugees, over half of whom are under the age of 18. At the end
of 2016, Africa hosted 5 531 693 refugees. This was surpassed only by Asia, with 8 608 597 refugees.
The lack of digital connectivity increases the vulnerability of people who were forced to flee by
depriving them of opportunities for communication, information, education, financial transactions,
and self/community/social development work.

Intelsat ‘Internet for All’ pilot project in South Africa

The ‘Internet for All" initiative brings together stakeholders from the public and private sectors,
non-profit organizations, academia, international organizations, donors and civil society to create
multistakeholder partnerships aimed at bridging the digital divide. Intelsat has developed a pilot
programme aimed at testing commercial and social scenarios that may impact the roll-out of the
‘Internet for All" programme to rural areas in developing countries.
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Abbreviations
3GPP 3rd Generation Partnership Project
ADSL asymmetric digital subscriber line
Al artificial intelligence
AMPS advanced mobile phone service
AR augmented reality
ARPU average revenue per user
BPON broadband passive optical network
CDMA code-division multiple access
CEPT European Conference of Postal and Telecommunications Administrations
DOCSIS data over cable service interface specification
EIB European Investment Bank
eMBB enhanced mobile broadband
EPON Ethernet passive optical network
FOCL fibre-optic cable lines
FTTH fibre-to-the-home
FWA fixed wireless access
GPON gigabit passive optical network
GSM Global System for Mobile Communications
GSMA GSM Association
HD high-definition
HTS high-throughput satellite
IAP Internet access provider
ICT information and communication technology
IEEE Institute of Electrical and Electronics Engineers
IETF Internet Engineering Task Force
IMT International Mobile Telecommunications
loT Internet of Things
lloT industrial Internet of Things
IPV4 / IPV6 Internet Protocol version 4 / Internet Protocol version 6
ISP Internet service provider
ITS intelligent transport system
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ITU
ITU-D
ITU-R
ITU-T
IXP
LDC
LEO
LTE
M2M
MEO
MIMO
MoU
MPLS
NGN
non-GSO
NMT
NFV
NRA
oTT
PDC
PPP
P2p
QoE
QoS
SAARC
SDGs
SDN
SMEs
TACS
TDMA

UMTS

International Telecommunication Union

ITU Telecommunication Development Sector
ITU Radiocommunication Sector

ITU Telecommunication Standardization Sector
Internet exchange points

least developed country

low Earth orbit

Long-Term Evolution

machine-to-machine

medium Earth orbit

multiple-input multiple-output

memorandum of understanding

multiprotocol label switching

next-generation network

non-geostationary satellite orbit

Nordic Mobile Telephone

network functions virtualization

national regulatory agency

over-the-top

personal digital cellular

public-private partnership

point-to-point

quality of experience

quality of service

South Asian Association for Regional Cooperation
United Nations Sustainable Development Goals
software-defined networking

Small- and medium-sized enterprises

total access communication system
time-division multiple access

Universal Mobile Telecommunications Service

OIladdl dals &Lb-‘?-l 1/1 Aol uLv-’ éLeJ| a8l @



ol Il § Gansall Gladl 35 Olwlews Slasliol

(&0)

URLLC ultra-reliable low latency

VDSL very high-speed digital subscriber line

VNF virtual network function

VHCN very high-capacity network

VHTS very high-throughput satellite

VolP voice over Internet Protocol

VR virtual reality

WBA Wireless Broadband Alliance

WCDMA wideband code-division multiple access

WiMAX Worldwide Interoperability for Microwave Access
WPA Wi-Fi protected access

WRC World Radiocommunication Conference

WSIS World Summit on the Information Society

WTDC World Telecommunication Development Conference
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