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i. Introduction

The transition to new generations of mobile- and fixed-broadband communications is a never-
ending process. Mass penetration of digital services in the digital-economy era exerts a huge
economic impact on telecommunication/ICT service providers and consumers.

Chapter IV of the ITU Constitution’ sets out the mandate of the ITU Telecommunication
Development Sector (ITU-D), which determines the specific functions of ITU-D, including:

a) promote, especially by means of partnership, the development, expansion and operation
of telecommunication networks and services, particularly in developing countries, taking
into account the activities of other relevant bodies, by reinforcing capabilities for human
resources development, planning, management, resource mobilization, and research and
development;

b)  promote and coordinate programmes to accelerate the transter of appropriate technologies
to the developing countries in the light of changes and developments in the networks of
the developed countries;

c)  offer advice, carry out or sponsor studies, as necessary, on technical, economic, financial,
managerial, regulatory and policy issues, including studies of specific projects in the field
of telecommunications;

d) collaborate with the other Sectors, the General Secretariat and other concerned bodies
in developing a general plan for international and regional telecommunication networks
so as to facilitate the coordination of their development with a view to the provision of
telecommunication services;

e) in carrying out the above functions, give special attention to the requirements of the least
developed countries.

Accordingly, ITU-D is playing a leading role in helping Member States evaluate the technical and
economic issues involved in the transition to emerging telecommunication/ICT services for the
Member States, with particular attention to developing and least developed countries. In this
area, ITU-D has been collaborating closely with both the ITU Radiocommunication Sector (ITU-R)
and the ITU Telecommunication Standardization Sector (ITU-T), thus avoiding duplication of
work.

The Final Report on Question 4/1 for the previous ITU-D study period (2014-2017)? contains
initial studies on new methods of charging for certain services and pricing methodologies, as
well as information on different models for sharing of telecommunication/ICT infrastructure.

The present Report on Question 4/1 (Economic policies and methods of determining the costs
of services related to national telecommunication/ICT networks) for the ITU-D study period
2018-2021 expands upon those studies, sharing the different country and business experiences
in the field of national telecommunication/ICT economic policies and regulations, taking into
account the studies being conducted in ITU-R Study Group 1 (Spectrum management) and
ITU-T Study Group 3 (Tariff and accounting principles and international telecommunication/
ICT economic and policy issues).

T |TU. Constitution and Convention.

ITU-D. Final Report on ITU-D Study Group 1 Question 4/1 for the study period 2014-2017. Economic policies
and methods of determining the costs of services related to national telecommunication/ICT networks
including next-generation networks. Geneva, 2017.
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ii. Studies related to Question 4/1 (Economic policies and
methods of determining the costs of services related to national
telecommunication/ICT networks)

To avoid duplication of effort and in order to consider the results of studies carried outin ITU-R
and ITU-T, it is necessary to refer to past ITU deliverables related to economic policies:*

ITU-R

- ITU-R Handbook on National Spectrum Management. Geneva, 2015.

- Report ITU-R SM.2012. Economic aspects of spectrum management. Geneva, 2018.

Report ITU-R SM.2404. Regulatory tools to support enhanced shared use of the spectrum.
Geneva, 2017.

ITU-T
- Recommendation ITU-T D.000. Terms and definitions for the D-series Recommendations.

Geneva, 2010.

- Recommendation ITU-T D.261. Regulatory principles for market definition and identification
of operators with significant market power - SMP. Geneva, 2016.

- Recommendation ITU-T D.264. Shared uses of telecommunication infrastructure as
possible methods for enhancing the efficiency of telecommunications. Geneva, 2020.

- Recommendation [TU-TD.271. Charging and accounting principles for NGN. Geneva, 2016.
- Recommendation ITU-T D Suppl. 1. Cost and tariff study method. Geneva, 1988.

- Recommendation ITU-T D Suppl. 3. Handbook on the methodology for determining costs
and establishing national tariffs. Geneva, 1993.

iii. Methodology and sources of information for the Report on
Question 4/1 (Economic policies and methods of determining
the costs of services related to national telecommunication/ICT
networks)

The main source of information for ITU-D study group reports is contributions from Member
States, ITU-D Sector Members and Academia. Such contributions were received by the
Telecommunication Development Bureau (BDT) for the meetings of ITU-D Study Group 1 and
its rapporteur groups.” In addition, the ITU Regional Economic Dialogues (REDs) organized by
BDT provided the opportunity to hold dedicated discussion sessions in ITU-D Study Group 1
Question 4/1 Experts’ Knowledge Exchange meetings, with the purpose of collecting regional
experiences on the topics related to the terms of reference of the Question.

Furthermore, in the context of the COVID-19 global pandemic, which started at the end of
2019, ITU-D organized a series of web dialogues aiming to share an analysis of the response

3 ITU-D SG1 Document SG1RGQ/89 from the Rapporteur for Question 4/1

4 Asthe rapporteur and vice-rapporteurs participated in related ITU/BDT events, such as the regional economic
dialogues (REDs), where specific panel sessions on the topics within the mandate of Question 4/1 were
organized, this report also contains information taken from presentations and materials from these events.
This information is considered by ITU-D Study Group 1 meetings on the basis of consensus. The results from
these events are available at: ITU-D Events on Regulatory, Economic and Financial Issues.
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https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=10437
https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=12829
https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=13918
https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=12830
https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=1
https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=3662
http://www.itu.int/md/D18-SG01.RGQ-C-0089/
https://www.itu.int/en/ITU-D/Regulatory-Market/Pages/Events.aspx

to the pandemic from the perspective of specific ITU-D study group Questions. In respect of
Question 4/1, two webinars were held:

- Webinar on the economic implications of COVID-19 for national telecommunication/ICT

infrastructure, held on 29 June 2020

- Webinar on the impact of unequal access to ICT infrastructure on the geography of
COVID-19 diffusion, held on 29 July 2020.

The conclusions from these webinars have been taken into account in the development of this
report. Annex 7 to this report provides a summary of the main conclusions of both webinars.
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Economic policies and methods of determining the costs of services

related to national telecommunication/ICT networks

Chapter 1 — New charging methods
(or models, if applicable) for services
provided over NGN networks

As a reminder, a next-generation network (NGN) is a packet-based network able to provide
telecommunication/ICT services and able to make use of multiple broadband, quality-of-service
(QoS)-enabled transport technologies and in which service-related functions are independent
from underlying transport-related technologies. An NGN enables unfettered access for users
to networks and to competing service providers and/or services of their choice. It supports
generalized mobility which will allow consistent and ubiquitous provision of services to users.

An NGN is characterized by the following basic features:

- packet-based transfer;

- separation of control functions among bearer capabilities, call/session and application/
service;

- decoupling of service provision from transport, and provision of open interfaces;

- support for a wide range of services, applications and mechanisms based on service
building blocks (including real time/streaming/non-real time and multimedia services);

- broadband capabilities with end-to-end QoS and transparency;
- interworking with legacy networks via open interfaces;

- generalized mobility;

- unfettered user access to different service providers;

- avariety of identification schemes that can be resolved to IP addresses for routing in IP
networks;

- unified service characteristics for the same service as perceived by the user;

- converged services between fixed and mobile networks;

- independence of service-related functions from underlying transport technologies;
- support of multiple last-mile technologies;

- compliance with all regulatory requirements, for example concerning emergency
communications, security/privacy, etc.

1.1 Methods for determining the costs of wholesale/advanced services

One of the objectives of national regulatory authorities (NRAs) is to create favourable conditions
for promoting and encouraging fair competition and innovation in the ICT sector. In pursuit of
that goal, NRAs may use cost models to determine the cost of providing a given service. The
sections below provide guidance to NRAs on how to implement cost models, structured as
follows:

- Methodological choices and common options
- Methodological approaches followed internationally
- New trends in wholesale costing/pricing schemes in the light of NGN.

' |TU-T. Recommendation [TU-T Y.2001 (12/2004). General overview of NGN.
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1.1.1 Methodological choices and common options

The development of cost models is generally characterized by the range of options available
in their implementation. The objective of this section is to introduce the main methodological
issues and outline the different possible options, in order to provide guidance to NRAs in
implementing cost models.

When determining the methodology for the development of cost models, the following aspects
should be addressed:

- costing approach;

- cost standard;

- cost elements to be considered;

- treatment of capital-related costs;

- treatment of revenues;

- definition of the reference operator;
- services and increments;

- geographical modelling.
Costing approach
From a high-level perspective, there are two main cost-modelling approaches that can be used:

- Top-down cost models: These models are built up starting from an operator’s general
ledger and balance sheet. Based on a number of steps (generally two or three, although
more complex models can be also adopted) and allocation criteria, costs are distributed
across the end services. Top-down models ensure full reconciliation with the operator's
costs, except for cost-of-capital allowances and potential revaluations of assets. As such,
they do not allow NRAs to identify potential inefficiencies in the operator’s activity and
are not fit for calculating the costs of hypothetical (efficient) operators. Although they can
be used for forecasting, top-down models are less flexible than bottom-up cost models
and thus less suitable for that purpose. In practical terms, top-down models (in any of
their various forms, such as accounting separation or regulatory accounting) are typically
implemented and updated by operators, and not by NRAs, as they require a significant
amount of information that is difficult for an NRA to gather. On the other hand, it is quite
common, where the model is requested by the NRA (e.g., as a remedy imposed as a result
of a market analysis), for the NRA to audit/review the results produced by such models
so as to ensure they are accurate and comply with existing regulations (or commission a
third party to do so).

- Bottom-up cost models: These models are built up starting from a set of basic inputs
(e.g., demand, coverage, geographical and technical information). Based on these inputs,
bottom-up models dimension the required network using technical engineering algorithms
to fulfil the coverage and capacity requirements. The total network costs are then calculated
as the product of the number of network elements and their unit cost. Capital expenses
(CAPEX) are depreciated according to the selected depreciation methodology. Total
costs are then allocated to the relevant services, based on a predefined set of criteria.
This approach does not reconcile exactly with an operator's financial accounts, but it can
(and should) be properly designed to accurately represent their operations in the relevant
area and/or country. Bottom-up models allow the calculation of forecasts, what-if analyses,
different scenarios, planning, and so forth. Additionally, they can be used to calculate the
costs of a reference operator that does not exist in the market (hypothetical operator), an
essential step for assessing the contestability of a market. However, non-network costs,
such as those associated more with human resources than with capital investment, can
be difficult to model through a bottom-up approach (especially retail costs). Contrary to
top-down models, bottom-up models can be developed by both NRAs and operators,
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as they require less data. When the model is used for regulatory purposes, it is typically
developed by the NRAs, affording them more control over the methodologies applied.

Cost standard

A model’s cost standard refers to how costs are allocated to services, and is a key factor in service
costing. The methodological approaches that are most commonly followed are:

- Fully allocated costs (FAC)/fully distributed costs (FDC): This method attributes costs
(including common and joint costs) to services based on the utilization each service makes
of the different cost elements (i.e. a table of routing factors).

- Purelong-run incremental costs (pure LRIC): This method calculates the costs that would
be saved if certain services, groups of services or activities (defined as an increment) were
not provided. These incremental costs are a proxy of the variable costs in the long run.
Using this approach, neither common costs nor joint costs are allocated to the services,
as they would remain even if the increment was not provided.

- Long-run incremental costs plus common costs (typically known as LRIC+): This method
allows for the recovery of common and joint costs that are not incremental to any given
service, on top of pure LRIC.

More detailed information on cost modelling can be found in the separate Guidelines on cost
modelling.?

1.1.2 Methodological approaches followed internationally

This section presents the methodological approaches® adopted by NRAs for advanced wholesale
services.* The main findings, based on the information collected by the ITU Tariff Policy Survey
2019-2020, are as follows:®

- Modelling approach:

o Fixed services: The predominant model used in Africa, Europe and the Americas is
the bottom-up approach, whereas the Arab States have a preference for top-down or
hybrid models, and Asia and the Pacific for the top-down approach. No major changes
were observed in 2020, exceptin the case of the Arab States where the usage of hybrid
models has declined and both top-down and bottom-up models have gained ground.

o Mobile services: There is a clear preference for using the bottom-up approach in
Europe and the Americas (the latter with a relevant increase in 2020). In Africa, Member
States tend to use either bottom-up or hybrid models, although bottom-up models
gained ground in 2020. The Asia and the Pacific region uses top-down and bottom-up
approaches in equal measure. The Arab States use a hybrid approach, closely followed
by the top-down approach. The CIS countries showed a preference for hybrid models.

- Cost standard:

o Fixed services: A form of LRIC is preferred in Africa, the Arab States, Europe and the
Americas (pure LRIC mostly used only in the Americas and Europe, although there

2 Guidelines on cost modelling for telecommunications/ICTs are presented in ITU-D SG1 Document 1/422
from the Rapporteur for Question 4/1.

®  More detailed information on the methodological approaches can be found in the separate Guidelines on
cost modelling for telecommunications/ICTs.

4 Advanced wholesale services mean services based on NGN/IP networks.

> Note that detailed statistics on methodologies used by NRAs are presented in Annex 3 to this report.
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is a decrease in its usage). The Asia and the Pacific region and the CIS region show
a preference for fully distributed costs (FDC). The Arab States have changed from a
preference for use of LRIC+ to a more mixed adoption of FDC and other forms of LRIC.
Some countries in the Arab States and Americas regions have reported usage of SAC
for the first time.

o Mobile services: A form of LRIC is preferred in Africa, the Arab States, Europe and the
Americas. Pure LRIC is by far the most used option in Europe and the second most
common in the Americas (third in 2020). The Arab States and the Americas tend to
prefer to use the LRIC+ approach. The Asia and the Pacific region and the CIS region
tend more frequently to use fully distributed costs.

- Costs included:

o Fixed services: Most respondents in all regions include network capital expenses
(CAPEX), network operational expenses (OPEX), weighted average cost of capital
(WACC) and general and administrative costs (G&A) in the cost items. In all regions,
except Europe, the inclusion of licences and spectrum fees is also very common. Retail
costs are as frequently included as the other categories.

o Mobile services: Most respondents in all regions include CAPEX and OPEX. All
regions tend also to include WACC, with a lower frequency in the Asia and the Pacific
region. G&A costs and licences and spectrum fees are commonly included, with lower
frequency in those regions showing a higher preference for the pure LRIC cost standard
(Europe and the Americas). Retail costs is the category least frequently included by
Member States.

- Asset valuation:

o Fixed services: In Europe and the Americas, there is a clear trend in favour of using
current cost accounting (CCA); the other regions show a slight preference for that
methodology, too, but with a similar number of responses indicating the use of either
historical cost accounting (HCA) or hybrid approaches.

o Mobile services: Africa, the Americas and Europe display a clear trend in favour of
CCA. The Arab States opt for CCA and HCA in similar measure, with an increased use
of HCA in 2020. The Asia and the Pacific countries tend to use equally CCA, HCA or
hybrid approaches. The Americas region tends to use CCA more, followed by HCA
and then by hybrid approaches.

- Annualization method:

o Fixed services: There is a general preference for using economic depreciation, except
in Europe, where the tilted annuities method is more prevalent, and the CIS region,
where linear annualization is used.

o Mobile services: Africa, Asia and the Pacific, Europe and the Americas show a clear
preference for using the economic depreciation approach. The Arab States display a
slight preference for linear annualization. A few Member States report using standard
annuities in Africa and Europe.

- Network topology design:

o Fixed services: A general preference is observed for the scorched-node approach or
modified scorched-node approach, except in the Americas, where scorched earth
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enjoys higher preference, although in 2020 it is equivalent to the usage of modified
scorched node.

Mobile services: There is a clear preference for the scorched-node approach in Africa
and the Arab States. In the case of Europe, there is a slight preference for scorched
node, closely followed by the modified scorched-node approach. Asia and the
Pacific region countries report using only the modified scorched-node approach. The
Americas region shows a slight preference for the scorched-earth approach, although
modified scorched node surpassed it in 2020. The CIS countries report only use of
scorched earth.

- Reference operator:

o

o

o

1.1.3

Fixed services: Significant changes were observed in 2020, without any clear trend.

Mobile services: Africa and the Arab States do not register a clear preference for
any particular option. Asia and the Pacific reports a clear preference for modelling
a dominant service provider. The CIS countries, Europe and the Americas display a
preference for modelling a hypothetical average operator, although in the case of
the CIS region, we see an equivalent frequency in 2020 for modelling the dominant
provider.

Allocation of common and network costs:

Fixed services: Most regions show a preference for use of the equi-proportional mark-
up (EPMU) approach, followed (except for the Arab States and Asia and the Pacific)
by relevant use of required capacity. The Asia and the Pacific region, Arab States and
Africa also report some use of the Ramsey pricing approach. A few countries in Europe
report using Shapley Shubik, but use of this methodology is decreasing in 2020.

Mobile services: Most regions prefer EPMU, followed (except for the Arab States)
by relevant use of required capacity. A few countries in Africa and in the Arab States
reported some usage of Ramsey Pricing, and a few in Europe use of Shapley Shubik.

New trends in wholesale costing/pricing schemes in the light of NGN

Case study: New reference offer for broadband wholesale access®

The Spanish incumbent fixed-telecommunication operator Telefénica de Espania S.A.U. (TdE)

has been regulated for several years. Under one of the regulatory remedies imposed by
the national regulatory authority - the Comisién de los mercados y la competencia (CNMC)
(Commission for Markets and Competition) - TdE was required to offer a number of wholesale

services to allow alternative operators to use TdE's fixed access network.

With the evolution of TdE's network towards a next-generation access (NGA) network, a set

of new wholesale services has been created.” The new reference offer has been called NEBA,

standing for Nuevo servicio Ethernet de banda ancha (new broadband Ethernet service). This

¢ ITU-D SG1 Document 1/158 from Axon Partners Group Consulting (Spain)
7 Comisién de los mercados y la competencia (CNMC). Specification and development of obligations. Current
wholesale offers.
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new service is a Level 2 bitstream offer, which allows alternative operators access to both copper
and fibre-to-the-home (FTTH) subscribers. There are two options:

- the NEBA?® offering includes a bitstream service accessed from regional interconnection
points;

- the NEBA Local’ offering allows indirect access to FTTH loops in the local exchanges (i.e.,
itis a virtual unbundling local access (VULA) type of service).

The main difference in terms of pricing lies in the evolution from a profile-based pricing model
to a capacity-based pricing model.

Previous bitstream offerings included a price per subscriber that depends on throughput, QoS
and aggregation level (bitstreams collected at national level were more expensive than those
collected at regional level to account for the additional transmission required). This model
limits alternative operators’ offerings (in terms of bit rate, QoS, etc.) to those provided by the
incumbent.

NEBA defines two payment concepts (apart from ancillary services):

- Access: A fixed recurrent cost per line, independent of the throughput. It only varies
between technologies (copper or FTTH).

- Capacity: A recurrent cost depending on the peak throughput conveyed (measured in
Mbit/s) and QoS. It should be noted that this concept does not apply for local access,
since transmission from the local exchange is handled by the alternative operator.

Under this model, alternative operators are free to decide the level of service delivered to
customers. For instance, the operator can purchase more/less capacity to offer higher/lower
quality to its customers at a higher/lower cost.

Furthermore, CNMC has altered the regulatory approach in terms of how prices are determined.
Traditionally, prices of wholesale access services have been set by the NRA based on information
obtained from CNMC's own bottom-up cost models and TdE's regulatory accounting system.

In the case of NEBA services, CNMC has adopted the following approaches:

- For copper access: CNMC maintains a similar approach to that applied for traditional
services (LLU, Layer 3 bitstream) and determines the price on the basis of cost models.

- Forfibre access: The price is proposed directly by TdE. CNMC assesses the replicability of
the price proposed by TdE and accepts/rejects it according to whether the price passes/
fails a margin squeeze test.

- For capacity: CNMC determines the price based on its own bottom-up cost model.

1.2 Significant market power (SMP) - national aspects

1.2.1 Market analysis process / Significant market power in Turkey™

Turkey's regulatory framework has been founded on the same pillars as that of the European
Union (EU), with regulatory mechanisms designed to enhance liberalization and competition.

8 CNMC. New Broadband Ethernet Service (NEBA). Oferta de referencia del nuevo servicio ethernet de banda
ancha. [in Spanish]

7 CNMC. Disaggregated virtual access to the fibre-optic loop (NEBA Local). Servicio NEBA Local. [in Spanish]

10 |TU-D SG1 Document SG1RGQ/238 from Turk Telekom A.S. (Turkey)
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These regulatory mechanisms are based on a number of EU directives, regulations and
recommendations, which constitute the EU regulatory framework.

In this context, the Information and Communication Technologies Authority of Turkey (ICTA)
carries out market analyses, for ex ante regulation, in order to determine relevant markets and
identify operators having significant market power (SMP) in those markets, if any. Its “Guidance
document on market analyses in the electronic telecommunications industry” sets out the
procedures and principles to be followed. As reflected in that document, the major steps in
this process are as follows:

- Determination of relevant market

- Determination of relevant service market

- Determination of relevant geographic market
- Regulation requirement analysis

- Assessment of SMP / competition analysis:

o Removal of remedies (if any) in competitive markets

o Assessment of SMP and imposition of remedies in non-competitive markets.
Determination of relevant market

In a market analysis process, determination of a relevant market is the first step, which builds
the frame for analyses of the level of competition. It has two basic dimensions - service and
geographic. Determination of a relevant market begins in practice with the service dimension
(determination of relevant service market), followed by the geographical perspective
(determination of relevant geographic market).

Determination of relevant service market

A relevant service market consists of services provided by operators and substitutes for those
services. In determining the services, substitutability analyses are based on both demand and

supply.
Determination of relevant geographic market

Once services in a relevant market are determined, the geographic boundaries of the market
have to be defined as well. The same methods as in determining the relevant service market
can also be used here. Relevant markets can be defined as international, national or in certain
parts of the country. For all regulated markets in Turkey, the markets are defined nationally.

Regulation requirement analysis

Any market can be defined as relevant for regulation if the so-called "three criteria test” is
cumulatively met.

- The first criterion is the presence of high and non-transitory barriers to entry. These may
be structural, legal or of a regulatory nature.

- The second criterion admits only those markets whose structure does not tend towards
effective competition within the relevant time horizon.

- The third criterion is that application of competition law alone would not adequately
address the market failure(s) identified.
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Assessment of SMP / competition analysis

Significant market power can be defined as the ability of an operator to act independently of
competitors and subscribers. In order to determine operators having SMP, notions such as
market share, control of easily replicable infrastructure, technological advantages, stabilizing
purchasing power, privileged access to financial resources and capital markets, service variety,
economies of scale and scope, vertical integration, and advanced distribution and sales channels
should be taken into consideration.

Once arelevant market is defined as competitive on the basis of the three criteria test, remedies,
if any, are to be removed. In a non-competitive market, on the other hand, if there are any
operators having SMP, a variety of remedies could be introduced. In terms of pricing, ICTA
may impose tariff control, cost-based tariff approval and price-cap remedies. Once all these
processes are finalized, the analysis document is published on ICTA's webpage for public
consultation for a period of at least one month.

Tirk Telekom Group, as an undertaking designated as having SMP and subject to a cost-based
tariff obligation in all six regulated fixed markets, and accounting separation and cost accounting
obligations in five of them, and subject to all these obligations in one regulated mobile market
(two other mobile operators are also regulated in the “Wholesale mobile call termination”
market), is of the opinion that, when imposing obligations in terms of tariff regulations, country-
specific macroeconomic conditions and sustainability of investments should be taken into
consideration. To date, since the first round of market analyses, in currently regulated markets
price-control mechanism remedies still remain as before. The "“Wholesale call transit on fixed
network”, "Call service on fixed network” and "Wholesale access to and call origination on
mobile network” markets are no longer regulated.

1.3 Different models for planning NGN networks
ITU’s ICT infrastructure business planning toolkit'

Deployment of broadband Internet in big towns and cities happens almost naturally, from an
economic point of view. But deploying these networks to rural and remote areas is markedly
more challenging - economic, geographic and/or demographic barriers mean that many
people remain unconnected to the digital world.

Regulators and policy-makers have a major role to play in changing this. When designing
an optimal broadband network business - one that can respond and adapt to a wide range
of infrastructure deployment projects - these public agents need to consider a great deal of
information.

This includes: technology options; deployment, operation, migration and further development
of national and cross-border infrastructure; and, mostimportantly, the relative associated costs
and the optimal strategies for financing the necessary investments.

To tackle these issues and support network expansion, ITU has published the “ICT infrastructure
business planning toolkit”.”? Inspired by practical implementation, this new toolkit offers

" ITU-D SG1 Document 1/394 from the BDT focal points for Questions 1/1 and 4/1
2 |TU. ICT infrastructure business planning toolkit. Geneva, 2019.
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regulators and policy-makers a clear and practical methodology for delivering an accurate
economic evaluation of proposed broadband infrastructure installation and deployment plans.

The toolkit intends to:

- serve as a practical manual for regulators and policy-makers working towards extending
broadband network deployment and access;

- address key elements for successful business planning for ICT infrastructure development;

- presentand explain best practices in infrastructure installation and deployment planning
as well as assessment of economic feasibility to support decision-making;

- provide quantitative examples of the most topical projects, such as the construction of
optical fibre backbones, wireless broadband networks (including 4G) and FTTH access
network projects.

1.4 Country experience and case studies
European experience in the use of different cost models’,*,"

Looking at practices in European countries, in wholesale markets, especially in Market 1 and
Market 2,'¢ bottom-up (BU) models based on LRIC are generally used by NRAs. For the other
markets, however, it may be said that both FDC and LRIC (long-run average incremental
costs) methods are used in similar proportions,'” and the bottom-up method is more useful in
calculating the costs of NGA services. On the other hand, there are also trends towards providing
flexibility to the infrastructure owner and, instead of defining regulated prices, just ensuring
economic replicability.'® Since fibre services are new, the bottom-up models, which assume the
networks are builtin an efficient manner, are appropriate for fibre products so that operators can
be fully compensated at today's prices.!” In other words, for almost all products/markets, LRIC+
is the most frequently used cost-allocation approach; but in termination markets specifically,
pure LRIC is the preferred approach. In the access market (Market 3a: Wholesale local access
provided at a fixed location), a preference for LRIC+ is discernible.?® FDC is the preferred
approach for duct access, products in Market 4 (Wholesale high-quality access provided at a
fixed location) and wholesale line rental (WLR). In Market 3b (Wholesale central access provided
at a fixed location for mass-market products) for legacy products, both methods are used.”

1 ITU-D SG1 Document SG1RGQ/237 from Turkey

' ITU-D SG1 Document 1/276+Annex from the A.S. Popov Odessa National Academy of Telecommunications
(ONAT), Ukraine

' ITU-D SG1 Document 1/284 from Axon Partners Group Consulting (Spain)

The markets in which ex ante regulation may be needed are defined in European Commission

Recommendation 2014/710/EU of 9 October 2014, on relevant product and service markets within the

electronic communications sector susceptible to ex ante regulation in accordance with Directive 2002/21/

EC of the European Parliament and of the Council, on a common regulatory framework for electronic

communications networks and services. (Market 1: Wholesale call termination on individual public telephone

networks provided at a fixed location; Market 2: Wholesale voice call termination on individual mobile

networks).

According to the Bureau of European Regulators for Electronic Communications (BEREC) Report on

regulatory accounting in practice, 2019 (Report BoR (19) 240), in markets other than 1 and 2, FDC and

LRIC/LRAIC methodologies are being used equally by NRAs (FDC: 43%, LRIC/LRAIC: 57%).

As indicated in European Commission Recommendation 2013/466/EU of 11 September 2013, on consistent

non-discrimination obligations and costing methodologies to promote competition and enhance the

broadband investment environment

' ITU-World Bank Digital Regulation Platform. Competition and economics.

20 According to BEREC Report BoR (19) 240 (op. cit.), FDC and LRIC/LRAIC usage ratios by NRAs in Market 3a
are 38% and 62%, respectively.

21 BEREC. Report BoR (19) 240 (op. cit.)
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An analysis of countries across Europe shows that the vast majority of European NRAs have
been using a pure BU LRIC cost model for fixed termination rates (FTRs) and mobile termination
rates (MTRs). As shown in Annex 3 to this report, for setting FTRs, 22 European NRAs out of
36 use pure BU LRIC models; the second most common model is FDC/FAC, used by seven
NRAs; six NRAs use benchmarking approaches; and one uses BU LRAIC+. Similarly, for MTRs,
BU LRIC models are used; although a significant number of NRAs base their price decision on
benchmarking.??

On the other hand, with convergence of the services provided, the LRIC method is used for
NGA services, as well as, in some cases, the FDC method. If the LRIC approach is used, a certain
proportion of common costs may be distributed to the services, and adding in a mark-up for
recovery of common costs can be considered.?

In addition to differentiation of the cost-allocation methods, additional risk premiums may be
applied to include the risks in respect of services provided over NGNs.? It is known that an
additional risk premium can be used in EU countries over and above the WACC ratio, which is
considered as the minimum rate of return expected by investors and a tool to calculate capital
costs. In practice, it is seen that additional risk premiums varying from 0.1 to 3.31 points over
the WACC for services offered on copper networks are applied in 12 of 18 countries where the
services provided over NGN are regulated and WACC data are publicly available.

Finally, it is important to mention that a new European Electronic Communications Code
(EECC)?* was launched in December 2018, overhauling the EU legislative framework established
in 2003. The EECC establishes a new harmonized framework for the regulation of electronic
communications networks and services in the EU and a template for the wider Europe and CIS
region.

Among other aspects, the EECC builds on the earlier EU Recommendation on regulatory
treatment of termination rates, going further in that it requires single EU-wide maximum call
termination rates (fixed and mobile “Eurorates”) to be established by 31 December 2020.

In order to determine such Eurorates, the European Commission launched two projects to
develop cost models for fixed and mobile networks for all 31 EU/EEA countries. The phases
followed for the development of these cost models and the methodology implemented are
further described in Annex 3. Once the models had been finalized, the European Commission
published large volumes of documentation,? including:

- Executive summary of study

- Fully accessible public versions of models?
- Detailed documentation on methodology
- Descriptive technical manual on models

22 BEREC. Termination rates at European level - January 2018 (BoR (18) 103).

2 European Union (EU). Recommendation 2013/4664/EU of 11 September 2013, on consistent non-
discrimination obligations and costing methodologies to promote competition and enhance the broadband
investment environment.

24 |TU-D SG1 Document 1/233 from Turkey

25 EU. Directive (EU) 2018/1972 of 11 December 2018, establishing the European Electronic Communications
Code (Recast).

26 Public information available for both the mobile network model (ITU-D Study Group 1: Guidelines on cost
modelling) and the fixed network model (European Commission: Finalisation of the fixed cost model for
the delegated act on a single EU-wide fixed voice call termination).

27 The information included in the models represents a generic operator for reasons of confidentiality.
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- User manual
- Final results of models under different scenarios

- All presentations made at the workshops held with regulators and operators.
Regulatory initiative to assist national telecommunication/ICT operators in Burkina Faso*

The Autorité de régulation des communications électroniques et des postes (ARCEP) (Regulatory
Authority for Electronic Communications and Posts) of Burkina Faso started initial market
analysisin 2015 on accounting and financial data related to the national telecommunication/ICT
market. ARCEP was assigned to support operators in the challenging process of introducing cost
accounting by providing them with guidelines, founded mainly on the activity-based costing
(ABC) method, on the basic principles to be observed in order to meet regulatory requirements.
As a result, each operator has subsequently endeavoured to introduce cost accounting in line
with the aforementioned guidelines. The various systems have been audited for the first time,
using ARCEP resources, in order to assess conformity with the guidelines issued and, based on
developments, propose possible changes or make recommendations.

Determination of the wholesale tariff in Gambia?’

In 2013, when the African Coast to Europe (ACE) cable was being laid across the west coast of
Africa with the help of the World Bank, Gambia, like most countries in the region, was able to
obtain a landing station for the first time in its history. To operationalize the station, a special
purpose vehicle (SPV), the Gambia Submarine Cable Co. Ltd (GSC), was created comprising
government, the incumbent fixed-line operator and all the GSM operators. Coincidentally,
the African Development Bank (AfDB), through its ECOWAS Wide Area Network (ECOWAN)
project,® also funded the Gambia national fibre network, with three main objectives, namely
to ensure national connectivity; to ensure terrestrial regional connectivity; and to ensure
connection with ACE.

Determination of a pricing scheme for the international capacities was undertaken with due
respect for principles of fairness, taking into account four major issues:

a)  The regulatory framework imposes open access and non-discrimination, in particular in
the context of GSC being the sole landing station in the country.

b)  Prices have to be cost-oriented, which means no excessive margins are to be allowed.

c)  Prices must be based on a mid-to long-term perspective, which is the only way to take into
account the fast-changing market, with the result that we need to determine consistent
and robust projections for the development of the market (fixed and mobile broadband).

d)  The issue of the GSC members being shareholders and potential customers who will
be buying capacities, to the extent that the price will include a fair margin equal to a
reasonable cost of capital.

In regard to the economic outcome, based on market projections for volumes, price assumptions,
CAPEX and OPEX forecasts and economic indicators for the profitability of the investment, the
following result was obtained:

a)  Positive net present value (NPV) in 2028

28 |ITU-D SG1 Document SGTRGQ/205 from Burkina Faso

29 ITU-D SG1 Document SG1RGO/179 from Gambia

30 On 29 November 2016, senior officials of the Economic Community of West African States (ECOWAS)
validated the report of the study on the market analysis and business model for the ECOWAS Wide Area
Network (ECOWAN) project.
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b)  The internal rate of return (IRR) will be 10 per centin 2023 and 19 per centin 2028
c)  The payback period is in 2020.

The prices derived from the model basically elaborate on a reference price for STM-1 to Telvent
and a set of ratios for the calculation of other capacities and destinations. The price for STM-1
to Telvent was set at GMD 260 000 per month (USD 5 200). This could be further broken down
to GMD 1 800 per Mbit/s per month, equivalent to USD 36 per Mbit/s per month.

Regulation of interconnection charges in Paraguay*'

The Paraguayan telecommunication market has four mobile-network operators (Tigo, Claro,
Personal and Vox) and one fixed-telephone operator (Copaco).®

One of the features of local regulations governing interconnection has been to delegate the
setting of interconnection charges for the fixed (Copaco) and mobile (Tigo, Claro, Personal
and Vox) services. The rationale was that costs would be incremental and representative,
proposed to operators by an efficient operator; although the regulator, the Comision nacional
de telecomunicaciones (CONATEL) (National Telecommunication Commission), reserved the
possibility of regulating such charges in the event of disagreement. In fact, experience shows
that the operators never established the applicable interconnection charges through such
agreements, but it was CONATEL that took steps to progressively reduce these charges.

The specific features of local regulations meant that interconnection charges in Paraguay
were updated less frequently than usual. In particular, in early 2018, it was observed that fixed
interconnection charges had remained constant since 2009.

In 2018, ITU conducted a technical assistance project to support CONATEL in reviewing its
regulatory and legal framework, as well as in determining the increased costs of mobile and
fixed interconnection services using a cost model. In line with international best practices, two
bottom-up models were developed to determine the incremental costs associated with the
provision of fixed and mobile interconnection services in Paraguay (more details on this project
are given in Annex 1 to this report).

It emerged from application of the cost models that regulatory measures were required for
setting wholesale fixed and mobile interconnection charges.

In particular, it was concluded that mobile interconnection costs for the period 2018-2022
were between 66 and 72 per cent below current wholesale rates, while in the case of fixed
termination they were between 36 and 48 per cent below current rates. On the basis of these
results, on 26 July 2018, CONATEL issued Resolution 1180/2018, which “updates the ceilings for
interconnection charges for voice call and SMS services to cellular-mobile telephony networks
(STMC and PCS), as well as the ceilings for interconnection charges for voice call services to
the basic telephony network”.** The resolution provides for a glidepath until September 2020,
with the aim of achieving convergence of regulated rates with the costs of providing these
services in the country.

3 ITU-D SG1 Document SGT1RGQ/144 from Axon Partners Group Consulting (Spain)

3 There are other operators providing other fixed services, such as Internet or television, e.g. Tigo or Claro.

3 STMC: Servicio de telefonia mévil celular (cellular-mobile telephony service); PCS: personal communications
service

@ Output Report on ITU-D Question 4/1


http://www.itu.int/md/D18-SG01.RGQ-C-0144/

Economic policies and methods of determining the costs of services

related to national telecommunication/ICT networks

Overview of new methods applied to determine costs for products in relevant wholesale
markets in Brazil*

In view of the need to encourage full, free and fair competition among companies that provide
telecommunication services, and in order to promote diversity and quality in services at
affordable prices to the population and improve regulation governing the establishment of
regulatory asymmetries determined on the basis of SMP in a given relevant market, the Plano
geral de metas de competicdo (PGMC) (General plan of competition goals) was established on
8 November 2012, by Resolution No. 600.%

With the aim of eliminating abuses of market power, PGMC, as the primary telecommunication
regulatory tool for promoting competition, establishes the guidelines for identifying groups
with SMP, defines relevant markets and prescribes the asymmetric regulatory measures to
be adopted by the regulator, the Agéncia nacional de telecomunicagées (Anatel) (National
Telecommunications Agency) in search of competitive equilibrium in the markets.

Following the PGMC regulatory review in 2018, a number of relevant wholesale markets were
identified.** With the exception of the traffic exchange market, groups with SMP in these markets
are required to present a wholesale reference offer for the product, complying with reference
values set by Anatel; and, as of the latest revision of the PGMC, these reference values, exceptin
the first three markets, are cost-oriented, based on a top-down FAC-HCA cost model (TD-FH).>

For cases where it is not possible to extract values directly from the cost model, the PGMC
prescribes alternative methods for setting the reference values, in the following order of priority:

a)  Calculated values for similar wholesale products
b) Calculated values for similar retail products, minus retail costs

c)  Average values calculated from the costs, operating expenses and cost of capital at an
intermediate step of the cost allocation

d) Calculated values for other groups with SMP in the same relevant market
e) Benchmark.

An overview of the methodologies adopted for estimating costs in the regulated wholesale
markets in Brazil is presented in §3 of Annex 3 to this report.

34 |TU-D SG1 Document 1/335 from Brazil

% Agéncia nacional de telecomunicagées (Anatel). Resolution No. 600 of 8 November 2012,

3 a) Traffic exchange; b) Leased lines; c) Termination rates (fixed and mobile); d) High-speed leased lines; e)
National roaming; f) Full unbundling; g) Bitstream; h) Duct rental

37 Established through Anatel Resolution No. 396 of 31 March 2005. [in Portuguese]

Output Report on ITU-D Question 4/1 @


https://www.itu.int/md/D18-SG01-c-0335
https://informacoes.anatel.gov.br/legislacao/en/resolutions/759-resolution-600
https://informacoes.anatel.gov.br/legislacao/resolucoes/20-2005/407-resolucao-396

Economic policies and methods of determining the costs of services

related to national telecommunication/ICT networks

Chapter 2 — Different models for
infrastructure sharing, including
commercial negotiation

2.1 Different types/models of infrastructure sharing (passive, active)

There are different types of infrastructure sharing, such as passive infrastructure sharing;
active infrastructure sharing (including through the aggregation of frequency bands assigned
to operators who have acquired property rights over the spectrum so as to enable the
implementation of active infrastructure sharing); national roaming; and access to essential
facilities.

Passive infrastructure sharing

Passive infrastructure sharing refers to the sharing of civil-engineering works without any
electronic telecommunication elements, whereby several operators share the passive network
components in order to reduce the costs related to the leasing and acquisition of property
items such as real estate, civil engineering, access rights/rights of way and site preparation.

Examples of passive infrastructure are physical space on the ground, steel towers, masts,
rooftops, ducts, poles, dark fibre, shelters, main and backup power supplies (e.g., generators,
batteries, inverters), air conditioning, fire extinguishers, security cabins and other passive and
non-electrical equipment. Passive sharing is commonly used for mobile networks; however, it
can also be employed for fixed networks, such as in the sharing of ducts and trenching required
to deliver FTTH.

Implementation of the passive infrastructure-sharing model does not necessarily require
changes to the regulatory framework. Telecommunication operators may enter into commercial
agreements on passive infrastructure sharing within their respective legal frameworks.

Member States are encouraged to consider the appropriate regulatory framework for
infrastructure sharing bearing in mind the principles of minimum intervention and proportionality.

Active infrastructure sharing

Active infrastructure sharing is an advanced technical model and a more complex type of
sharing, whereby operators share not only passive elements but also the active layer of their
networks.

It may involve all electronic elements such as base station, radio access network (RAN),
microwave radio equipment, access nodes, antennas, transceivers, switches, servers, backhaul
and backbone transmission.

Active sharing can be extended to joint management systems, combined with maintenance
arrangements, and single backhaul, whereby an operator can negotiate access to its mobile
switching centres and/or its packet-switching core network with other operators. However,
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operators sometimes prefer not to share certain core network components and service
infrastructures that provide customers with differentiated services, applications, rate plans, etc.

Implementation of the active infrastructure-sharing model might require some changes to the
regulatory framework. Telecommunication operators may enter into commercial agreements
on active infrastructure sharing within the rules allowing registration of a radio system or a
high-frequency (HF) device for two or more operators and the rules governing applications
for telecommunication equipment sharing RANSs, for example for Global System for Mobile
communications (GSM), universal mobile telecommunications system (UMTS) or long-term
evolution (LTE).

The ITU Tariff Policies Database®® gives a breakdown of active and passive infrastructure sharing
worldwide for both mobile and fixed networks, as shown in Figure 2.1.1.

Figure 2.1.1: Active and passive sharing for mobile and fixed networks across
regions, 2020
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National roaming

Roaming can be considered as a type of sharing that allows a network operator’s customers to
use mobile services when they are in an area not covered by their own network operator. Thus,
itis a means of virtually extending an operator’s geographical coverage.

Usually, national roaming constitutes an initial sharing of infrastructure during the early stage
of network deployment that enables new entrants to penetrate all geographical areas of the
market by using the networks of the existing operator or operators and at the same time allows
the existing operator(s) to generate additional revenue streams from leasing their networks to
new entrants.

National roaming can be used for a limited fixed period of time, usually the first few years of
network deployment for the new entrant; or it can be used to expand coverage on a permanent
basis throughout the licence period.

According to the ITU Tariff Policies Database, around 33 per cent of countries mandate national
roaming. Moreover, operators often enter into national roaming agreements under commercial
arrangements even if national roaming is not mandated by the regulator.

Figure 2.1.2: Availability of national roaming across regions, 2020
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Internet exchange points

Internet exchange points (IXPs)*” provide an additional example of local infrastructure sharing.
IXPs are organizations allowing Internet service providers (ISPs) to share the IXP infrastructure
so as to route their upstream traffic in a cost-effective and technically efficient way. This routing
may be achieved through public peering at IXPs, where member providers are connected to
each other. Peering between two members of an IXP is based on mutual willingness to peer (to
interconnect), as there is no obligation to do so. Traffic sharing through peering at IXPs is cost
effective since, once an ISP is a member of an IXP, it will have no extra interconnection costs for
exchanging traffic, neither to reach the peer, as they are already co-located at the IXPs, nor to
pay for the costs of interconnection, as public peering is often free, being based on reciprocity.
IXPs facilitate the exchange of Internet traffic in a cost-effective manner®.

Peering atan IXP can be between multiple providers, based on multilateral peering and taking
place through an IXP's route server; or can be merely bilateral, like private peering, but taking
place at an already shared location and hence at a reduced cost in comparison with linking two
providers at two different locations. In essence, the participants place their router at the IXP and
advertise their IP routes that they are willing to share with their peers.

The key cost-saving feature of IXPs is that every member has to deploy just one link, to the IXP,
rather than a number of links equal to the number of premises of all other ISPs.

The key benefits of infrastructure sharing at IXPs are the following:

- Local traffic stays local, instead of being re-routed, possibly over international routes, by
upstream transit providers.

- Quality of service is particularly enhanced by virtue of the reduction of routing and hops,
and by keeping local traffic exchanges at the local IXP.

Benefits like reduced transit costs, reduced investment costs and improved QoS for consumers
are all major success factors in local ICT ecosystems, whereby IXPs become physical
interconnection centres representing the core hubs where exchanges of digital commodities
take place. It is, however, essential to note that not all members of an IXP will have peering
access to all other members’ routes. The real effectiveness that can be achieved by an IXP in
terms of reducing ISPs’ costs will therefore vary according to how effective it is in providing
actual interconnections, based on members’ mutual willingness to peer; and the extent to
which interconnection decisions are based on ISPs’ characteristics, and notably the differences
between its members in terms of routes advertised, membership size or traffic routed.*

IXPs provide shared infrastructures among different types of members. These might include
private ISPs, national research and education networks (NRENs), Internet infrastructure operators,

37 The formal definition of IXP reads: "An Internet Exchange Point (IXP) is a network facility that enables the

interconnection and exchange of Internet traffic between more than two independent Autonomous Systems.
An IXP provides interconnection only for Autonomous Systems. An IXP does not require the Internet traffic
passing between any pair of participating Autonomous Systems to pass through any third Autonomous
System, nor does it alter or otherwise interfere with such traffic. ‘Autonomous Systems’ has the meaning
given in BCP4/RFC1930, "Guidelines for creation, selection, and registration of an Autonomous System (AS)".
'Independent’ means Autonomous Systems that are operated by organizational entities with separate legal
personality”. Source: Euro-IX. What is an [XP?

40 World Bank. World Development Report (2016) - Digital Dividends, page 220.

4 Onthe differences in internal connectivity and competitiveness conditions in 195 IXPs across the world, see
Alessio D'Ilgnazio and Emanuele Giovannetti (2014). Continental differences in the clusters of integration:
Empirical evidence from the digital commodities global supply chain networks. International Journal of
Production Economics (IJPE). Volume 147, Part B, pp. 486-497.
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over-the-top (OTT) providers, application service providers (ASPs), online service providers
(OSPs) or content and application providers (CAPs) and possibly governmental e-government
networks (more information is provided in Annex 2 to this report). One of the key issues in
comparing their impact on reducing transit costs is the fact that the distribution of IXPs across
countries remains uneven, as seen for example in Figure 2.1.3 below, obtained from the ITU
Tariff Policies Database:

Figure 2.1.3: Availability of IXPs in regions, 2020
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It can be seen that the Africa region records the largest percentage of reporting countries
(29 per cent) that do not have an IXP, followed by Asia and the Pacific (21 per cent) and the
Americas (21 per cent). It is also interesting to note the gap between, on the one hand, the
CIS region (0 per cent) and Europe (13 per cent), and, on the other hand, the Arab States
region (17 per cent), probably due to the different organizational features of the Internet in the
countries of these regions.

The internal governance of IXPs will clearly also matter in shaping the key costs of accessing
these shared facilities for their individual members, and the new data collected in the annual
ITU Tariff Policies Survey since 2018, further discussed Annex 2, present novel evidence on how
this governance varies across Member States and regions.

Access to essential facilities (unbundling)

Access to and sharing of essential facilities is another critical concept, which is related to — but
different from — infrastructure sharing. Essential facilities are elements that are provided by
a sole operator (or very few operators) in the market and that, on account of economic and
technical limitations, cannot be replicated by other competitors, who nevertheless need these
facilities as an important input to their retail services.

A prime example of access to an essential facility is local loop unbundling (LLU), which addresses
the part of the network between the end subscriber’s telephone socket and the local exchange
to which the subscriber is connected. There are different types of unbundling: full unbundling,
shared access, and bitstream access. In full unbundling, the incumbent provides full access to
raw copper local loops and sub-loops. In shared access, the incumbent provides access only
to the non-voice frequencies of the local loop. Bitstream access requires the incumbent to
provide and lease to other competitors links capable of accommodating high-speed services.
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From a practical point of view, the incumbent operator or operators that control essential
facilities have the upper hand and enjoy more bargaining power than other operators and
new entrants seeking to access these essential facilities. In addition, the incumbent operator(s)
can skew the commercial rationale of sharing agreements, overprice wholesale services or even
refuse supply of essential facilities. Such practices will hinder the development of infrastructure
and market growth, as well as undermining fair competition in the market.

Therefore, there is a need for asymmetric regulations to redress the consequences of market
power and to distinguish between infrastructure-sharing agreements and mandatory obligations
in respect of access to essential facilities. This may be achieved by imposing additional
requirements on the incumbent operator, especially the obligation to allow access to and
share essential facilities, rather than leaving sharing arrangements to commercial negotiation
between operators.

2.2 Regulatory frameworks for infrastructure sharing

Infrastructure sharing and investment implications*

Beyond the broad benefits of infrastructure sharing, there is a viewpoint that infrastructure
sharing is especially critical because of its investment and financial implications. For example,
open access to essential facilities and low infrastructure-sharing prices will increase competition
atthe service level but slow down the deployment of alternative access and backhaul networks,
which may then lead to inadequate capacity, lower service quality and slow deployment of new
technologies in the future.

Thus, NRAs have to strike the right balance based on specific national circumstances. In other
words, regulatory authorities have to encourage infrastructure sharing and access to facilities
but at the same time promote investment that enables infrastructure-based competition and
deployment of new networks and services. They have to ensure that infrastructure-sharing
policies do not deter competing market players from installing their own independent facilities.
For example, NRAs can impose certain requirements to ensure that each network operator
must cover a certain percentage of the population with their own network infrastructure before
seeking infrastructure-sharing agreements with other operators.

Level of regulatory intervention

The level of intervention to regulate infrastructure sharing differs from one country to another.
Some authorities have no specific regulations governing infrastructure sharing, and allow
operators to negotiate sharing agreements freely without any obligations, while others have
detailed regulatory frameworks that mandate infrastructure sharing. Some authorities may
decide to encourage sharing just by subjecting sharing agreements to approval, while others
intervene only in cases of dispute or when operators cannot reach an agreement, in order to
resolve the dispute or to set fair terms or prices for infrastructure-sharing services. The level of
regulatory intervention should be determined in the light of national circumstances and the
level of competition in the market.

4 ITU-D SG1 Document SG1RGQ/183 from Egypt
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Where there is little or no intervention, the regulator tends to rely on operators to engage
in commercial negotiations to set the terms, conditions and prices for infrastructure-sharing
services. Such commercial agreements may include technical and financial aspects of
infrastructure sharing, access to essential facilities and wholesale services.

Types of infrastructure-sharing agreements

There are different kinds of infrastructure-sharing agreements negotiated between operators.
They may be unilateral, whereby one operator agrees to provide access to its facilities to other
operators; bilateral, whereby two operators agree to share their own facilities together; or
multilateral, where the sharing agreement involves several operators. The scope of a sharing
agreement could be a single site, several sites or general agreement for all sites in a given
geographical location.

Bottlenecks as a new form of essential facility

In the past, it was easier to identify essential facilities in telecommunication/ICT networks,
due to the fact that incumbent operators usually owned the main public switched telephone
network (PSTN). This was clearly an essential facility, as it reached the homes of all potential
end consumers through fixed lines.

However, liberalization, competition and technological progress, for example through
unbundling, have opened up different forms of access. This, in turn, can often be dealt with by
regulating the terms of infrastructure sharing, as discussed in different sections of this report.

More recently, mobile operators have acquired a new role as "bottlenecks” (a form of access
control similar to an essential facility) owing to their control over access to end users. The
strength of their grip on these consumers depends on effective competition in the mobile
market and on national regulatory frameworks. Number portability, including how easy it is for
the consumers to benefit from it and on what terms, is an effective regulatory instrument for
overcoming these bottlenecks and reducing potential monopolistic behaviours. Clearly, best
practice should be followed in this regard. Then again, number portability alone may prove
insufficient when providers are supplying other value-added services which are not “portable”
to a competitor just by transferring the same number.

Lately, the emergence of OTT services has significantly altered the landscape. With the impressive
new types of benefits OTTs provide to consumers, such as profiles, time maps, contacts, histories,
friends and friends of friends, to name but a few, the switching costs associated with changing
OTT provider, or digital platform,*® have become increasingly significant. Moreover, the costs
involved in switching OTT may differ, for example between younger and older consumers or
more/less digitally skilled ones. This raises new regulatory questions, as a market can have
different levels of contestability for different socio-economic demographics. Therefore, while
number portability has made it easier for end users to change mobile provider, this is not
sufficient to deal with the new bottlenecks in telecommunication/ICT networks, because of the

4 ITU-D SG1 Document 1/367+Annex from Anglia Ruskin University (United Kingdom), reporting on results
published by Paolo Siciliani and Emanuele Giovannetti (2019). Platform competition and incumbency
advantage under heterogeneous switching cost — exploring the impact of data portability. Bank of England
Staff Working Paper, No. 839 (2019).
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captivity/loyalty of end consumers that stems from the most useful features and innovations
introduced by OTTs.*

These new realities, brought about by fast and welcome technological progress, deliver
incredible new benefits for consumers and societies. However, as they also introduce new types
of essential facilities, they likewise pose new regulatory questions regarding access to complex
forms of infrastructure/platform sharing, on platforms that are digital as well as physical. While
the technologies, services and benefits are recent, the challenges arising from the presence of
bottlenecks remain the same, insofar as they are linked to incentives to raise barriers to entry
into digital infrastructures, barriers that may be based either on pricing or on quality of access.

In order to provide high-quality and tailored services, but also to increase customer loyalty
and, as a result, targeted advertising revenue, OTTs need to feed large amounts of personal
data into their algorithms. Such algorithms support the high-quality services, but also generate
higher, and asymmetric, switching costs, potentially leading to the emergence of new digital
essential facilities. These new digital bottlenecks, by providing increased personalized choices
within a platform, eventually reduce consumer choice between platforms, potentially affecting
contestability and innovation in the markets concerned. Regulatory scrutiny of access to sharing
of these digital infrastructures (platforms) poses new challenges for regulators, who need
to invest in the required analytical and digital skills in order to stay ahead of the emerging
technological, strategic and behavioural challenges, within a time-frame that is constantly
accelerating because of the key role played by the use of artificial intelligence (Al) in building
the smart services the platforms offer. The challenges raised by these new forms of algorithmic
service provision by OTTs can only be addressed by equipping NRAs to adopt best-practice
prioritization procedures capable of mimicking providers' algorithms and assessing their
marketimpact; and this can only be achieved by investing in developing the necessary skills to
implement new forms of algorithmic, just-in-time regulatory scrutiny .*

2.3 Commercial terms and conditions for infrastructure sharing«

The deployment of fibre technologies in the access network is necessary in order to enhance
consumer benefits and meet future bandwidth needs. In this context, telecommunication/ICT
network providers are currently formulating their business plans to expand their fibre networks.
In addition, NRAs are elaborating their strategies to improve access to fibre technologies and
raise the capacity and speed of Internet connections all across their countries in order to make
high-speed broadband readily accessible.

ITU has highlighted the vital importance of a solid national regulatory framework for accelerating
broadband roll-out and stimulating the development of new digital goods and services.”” As
an example of this, in Turkey, LLU, bitstream access and resale services had been regulated
since 2005 by determining operators with SMP and imposing on them relevant remedies within
the framework of market analysis for both the wholesale physical network infrastructure access
market and the wholesale broadband market. When the development of fibre technologies in

4 ITU-D SG1 Document 1/339+Annex from the Rapporteurs for Questions 3/1 and 4/1, on the Question 3/1
and Question 4/1 joint annual deliverable for the period 20192-2020: Economic impact of OTTs on national
telecommunication/ICT markets.

4 ITU-D SG1 Document 1/228 from Anglia Ruskin University (United Kingdom)

4 |ITU-D SG1 Document 1/233 from Turkey

47 ITU (2012). Trends in telecommunication reform 2012: Smart regulation for a broadband world. Geneva,
2012.
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Turkey was analysed in 2010, due to the limited coverage of fibre infrastructure, which was not
considered as a substitute for copper, Turk Telekom, the fixed incumbent, was determined as
the SMP operator and obliged to provide ADSL/VDSL access products, but not fibre products.
In other words, no remedy was imposed on the incumbent operator with regard to fibre access
services (FTTH/B).

2.4 Infrastructure-sharing considerations related to transition to 5G

In the era of digital transformation, fifth generation (5G) is the future of information delivery,
supporting the implementation of many disruptive technologies such as cloud computing,
Internet of Things (loT), smart antennas and Al, among others. Rather than being merely an
incremental advance over the fourth generation (4G), 5G is a new way of communicating that
allows massive bandwidth and extreme node densities, maintaining high energy efficiency. To
get ahead of 5G implementation, many providers in developed countries are building their
networks, and some are already commercializing 5G plans.

Even if it is well advanced in a number of countries, 5G implementation is experiencing some
financial and regulatory challenges. Significant investments in poles, ducts and towers may
be required to support high-speed and low-latency traffic data, entailing an adaptation of the
current network infrastructure to offer the new technology. One of the main barriers for telecom
providers to overcome is the capacity to monetize the legacy infrastructure from old technologies
(2G, 3G and 4G). The regulatory sector may also need to address certain challenges, such as
defining the frequency band to be used in 5G and encouraging the exchange of infrastructure
to create a competitive balance in the national market.

Provision of 5G Internet via radio requires both fixed (poles, ducts, ditches and cables) and
mobile infrastructure. To carry 5G data traffic, some adjustments have to be made to long-
distance fixed infrastructure, mainly in terms of more robust equipment to support higher
data capacity. For mobile infrastructure, it will be necessary to adapt existing towers, currently
acting as 3G/4G stations, for 5G signal emission, by installing new antennas. Furthermore, since
5G operates at higher frequencies and hence on a shorter wavelength, the distance between
devices and towers has to be shorter, too; and the signals have difficulty overcoming obstacles.
As aresult, smaller intermediate towers will also have to be installed to receive and transmit the
5G signal and minimize signal interference due to physical barriers.

Finally, for the end user to access and enjoy the 5G signal, devices must have technology
capable of capturing this signal, which is already being made available by some brands in the
market.

Since fixed infrastructure is the most expensive component in the operation of mobile networks
and it needs to be expanded for 5G deployment, it is essential to find ways of optimizing
passive infrastructure costs. One means of adapting and expanding the infrastructure to meet
the demand for new technologies is co-building or sharing between operators.

By and large, infrastructure sharing facilitates the entry of new players and consequently
facilitates coverage of underserved areas, improved customer services and productinnovation
- since providers will try to differentiate themselves from competition and will be more willing to
invest in innovations given the lower initial perceived risks compared to a non-sharing scenario.

4% |ITU-D SG1 Document SG1RGQ/218 from ADVISIA OC&C Strategy Consultants (Brazil)
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Overall, infrastructure sharing is attractive from the perspective of reducing risks and cutting
costs for the companies involved.

Besides the practice of sharing, infrastructure costs can be reduced through partial replacements
in network configuration. Depending on the complexity of the existing network in a municipality,
fixed backhaul, for example, can be replaced by satellite broadband (although this could
represent a bottleneck in terms of latency). This substitution is advantageous when the city in
question has no fibre point of presence, calling for the launch of a fixed network with greater
capillarity to access homes. In this scenario, the required total investment in the fixed network
is estimated to be much higher than the cost of deploying satellite Internet, which is already
around USD 200 to 300 per new access. Thus, satellite broadband has the potential for new
applications and may be a viable solution for smaller cities (around 25 per cent of the Brazilian
population) where the fixed network is less sophisticated or even non-existent.

This type of practice may be widely observed in cases such as the United Kingdom, where
the regulator, Ofcom, has encouraged cooperation among 3UK, T-Mobile, O, and Vodafone,
reinforcing the notion that infrastructure sharing could be interesting both for operators and
for the regional population, who would obtain better coverage and better-quality service. In
Brazil, partnerships between market leaders are also emerging. For example, TIM has 3G/4G
coverage-sharing agreements with other major operators (Claro, Vivo and Oi) and some local
providers. In the evolution to 5G, it is expected that these operators might follow the trend of
sharing their infrastructure.

In the case of Spain, it should be noted that Telefdnica de Esparna (TdE) is only required to offer
wholesale services for FTTH in those municipalities in which there is no competition in NGA
networks.*” Even if it does not have the obligation to do so, however, TdE has signed commerecial
agreements with its two main competitors (Vodafone® and Orange®') to offer its FTTH network
in the unregulated municipalities, too.

2.5 Spectrum-sharing framework within infrastructure sharing

In implementing active infrastructure sharing, aggregation of frequency bands assigned to
operators who have acquired property rights over the spectrum may be employed in order
to improve network capacity and optimize radio access network (RAN) capital expenditures
(CAPEX), as described in most recent version of Report ITU-R SM.2404-0.%

The active infrastructure sharing model may also require an enabling regulatory framework
allowing spectrum assigned to one of the telecommunication operators to be used by the
other operators, based on authorization from the regulator, where required, and commercial
agreements between the operators.

When analysing regulatory interventions resulting from the active infrastructure sharing model,
including when the implementation of active infrastructure sharing is enabled by the aggregation

4 There is considered to be competition in a municipality when there are at least three NGA fixed networks
(FTTH or DOCSIS 3.0). In the latest review (in 2016), 66 out of more than 8 000 municipalities were found to
have competition in NGA.

Expansion. Telefénica y Vodafone firman un acuerdo histérico para el acceso a las redes de fibra. Updated
17 March 2017 [in Spanish

Telefénica. Telefénica firma con Orange un acuerdo comercial de acceso mayorista para fibra éptica. Madrid,
22 February 2018. [in Spanish]

2 Report ITU-R SM.2404-0 (06/2017). Regulatory tools to support enhanced shared use of the spectrum.
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of frequency bands assigned to operators who have acquired property rights over the spectrum,
Member States should consider a number of factors, including technical, competition and
licensing aspects, in order to avoid potential negative impacts of such interventions on the
telecommunication market.

2.6 The impact of infrastructure sharing

Network sharing is a form of partnership between operators in the telecom and related sectors
to reduce capital investment in network and infrastructure deployment and decrease operating
expenses. The various aspects of the impact of infrastructure sharing are summarized below:

2.6.1 Investment aspects

Promoting rapid and efficient network deployment

Most countries have formulated national plans for the development of mobile and fixed
broadband and NGN, which will depend on the deployment of 4G and fibre, as the technologies
able to accommodate the increased data traffic.

These deployments are very expensive and entail a long payback period before the required
return on investment is obtained. Infrastructure sharing among network operators can however
reduce the huge capital investments involved and shorten delivery times. Infrastructure sharing
has been considered as a means of improving broadband access and narrowing the digital

divide.

Reducing capital and operating expenses and increasing capacity

Up to 50 per cent of sites in mobile networks capture no more than 10 per cent of mobile
service revenues. For this reason, infrastructure sharing has become a widely used strategy that
is attractive to network operators and helps them cut their capital and operating expenditure.
For example, infrastructure sharing can reduce CAPEX elements such as site acquisition and
administration costs as well as OPEX elements such as rental and maintenance costs.

The exact level of saving resulting from infrastructure sharing is difficult to assess, because it
differs from country to country and from one operator to another, and also depends on the
particular level of sharing and on geographical deployment strategies.

However, a recent study by the Inter-American Development Bank (IADB) and the World
Bank estimates that a 10 to 40 per cent cost reduction in CAPEX and OPEX can be achieved,
depending on the scale or type of sharing (e.g. site sharing, infrastructure sharing, telecom
equipment sharing, national roaming, full sharing).>® Another study states that the sharing of
sites and antennas can reduce CAPEX costs by an average of 20 to 30 per cent, while the sharing
of radio network may save between 25 and 45 per cent.*

Moreover, infrastructure sharing is also used to provide additional capacity in urban areas where
it is difficult to find suitable new sites or obtain permission for new towers.

5 TU and UNESCO (2014). Report by the Broadband Commission for Digital Development. The State of
Broadband 2014: Broadband for all. Geneva, 2014, p. 77.

% Djamal-Eddine Meddour et al. (2011). On the role of infrastructure sharing for mobile network operators in
emerging markets. Computer Networks, May 2011.
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Enhancing investment decisions and improving financial viability in rural and
underserved areas

Low population density and high cost of network deployment can hinder investment and
constrain business decisions in rural and underserved areas. The return on investment from
these remote areas does not sustain commercial operations. With this is mind, infrastructure
sharing will serve to facilitate improved coverage and service by allowing operators to share
the risk of investment in rural and remote areas.

This aspect was mentioned during the Webinar on the economic implications of COVID-19 on
national telecommunications/ICT infrastructure (see Annex 7 to this report), where speakers
highlighted the importance of infrastructure sharing for bridging the connectivity gap.

2.6.2 Provision of telecommunication/ICT services aspects

Reducing retail prices and enhancing the quality of telecommunication/ICT services

The cost reduction achieved by infrastructure sharing can bring long-term efficiencies, which in
turn enable more innovative products and services and ultimately benefit consumers.

It affects operators' pricing strategies, allowing them to lower the prices of retail telecom services
and hence make the services more affordable to consumers. This benefit has a significantimpact
in promoting ICT services, especially in developing countries.

Similarly, sharing resources and cutting down on individual infrastructure allows each operator
to deploy new technologies more rapidly and to focus on innovation of services, which improves
the quality of services as operators compete more on service differentiation than coverage
differentiation.

2.6.3 Market competition aspects, including local loop unbundling

Preventing anti-competitive conduct

Mandating infrastructure sharing and access to essential facilities for incumbent operators or
operators with SMP is an important ex ante regulatory obligation that prevents anti-competitive
practices.

Without such obligations, itis unlikely that incumbent operators who control essential facilities
would have any incentive to offer access to these facilities on commercially fair terms and
conditions at reasonable prices. Thus, infrastructure sharing enables competing operators -
especially new entrants - to compete more effectively with incumbent operators who control a
significant amount of infrastructure which it is not economically feasible to replicate.

Likewise, infrastructure-sharing agreements that are signed on a commercial basis between
operators - even without any regulatory obligation - aim to achieve the economic and technical
benefits of sharing and also to reduce the risk of interconnection disputes arising between
operators.
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2.6.4 Other aspects

Optimizing usage of scarce resources

Infrastructure sharing can help in optimizing the use of scarce and limited resources. For
example, active sharing can optimize the use of spectrum, while passive sharing can foster
efficient use of rights of way and help to access real-estate properties such as rooftop sites.

Bringing substantial environmental benefits

Furthermore, infrastructure sharing plays a prime role in protecting the environment, achieving
sustainable growth, reducing consumption of resources (such as land, energy and raw materials)
and reducing electromagnetic interference and radiation.

Infrastructure sharing can help in creating an environmentally friendly society by reducing
the number of sites and telecom constructions and protecting the natural environment and
landscape. In addition, infrastructure sharing can offer a way to overcome planning and other
regulatory restrictions and to meet environmental concerns.

2.7 Country experience and case studies

Alternative model for common infrastructure in Turkey*

In May 2018, the incumbent operator Tiurk Telekom, the mobile operators Turkcell and
Vodafone, the satellite and cable operator Tirksat and the Turkish Competitive Telco Operators’
Association (TELKODER) signed a cooperation protocol for the leasing of fixed electronic

communication infrastructure.

This protocol was designed to help achieve the strategic objectives of the National Broadband
Strategy and Action Plan for 2017-2020, such as expanding broadband and fibre infrastructure,
boosting Internet usage and achieving "broadband from everywhere to everyone” faster. The
joint use of fixed infrastructure will also play a crucial role in increasing the amount of investment
flowing into the information and electronic communication sector. The main objectives and the
benefits of the protocol are as follows:

- Ensuring effective utilization of infrastructure

- Minimizing civil-engineering costs (the major cost element of infrastructure), through the
protocol and bilateral agreements

- Accelerating new investments

- Preventing duplicate investments and rapidly widening infrastructure coverage

- Better addressing environmental issues through the joint use of one fixed infrastructure
- Instilling synergy and a culture of cooperation among all stakeholders

- Improving infrastructure, both in national and international terms.

All these would be addressed by non-discriminatory commercial agreements open to all
operators and based on long-term lease contracts. The general approaches are as follows:

- Inlocations with existing infrastructure, favourable prices will be offered for a long-term
leasing commitment.

% |TU-D SG1 Document 1/233 from Turkey
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- In areas without suitable infrastructure, Turk Telekom will extend its existing network to
meet the new coverage areas requested. It will own all of the infrastructure under this
scheme. Incremental CAPEX requirements will be financed by the operator(s) requesting
the new infrastructure, without impacting on Turk Telekom’s cash flow. In return, these
operators will have a “right-of-use” in respect of the newly built passive infrastructure.

- The terms of the first “pilot” project will be considered as the "main model”.

Turk Telekom and Vodafone signed an infrastructure lease contract in the capital Ankara
(Sincan district) as a pilot project aiming to ensure efficient use of existing infrastructure and to
speed up new investment. The project was launched and completed in the second and fourth
quarters of 2018, respectively. Under the pilot project, the incremental CAPEX for the project
was financed by Vodafone, Turk Telekom became the owner of the new infrastructure under
the agreement, and Vodafone leases the infrastructure for a period of time with discounted
prices in the locations with existing infrastructure. In the wake of this first pilot project, various
projects for the leasing of fixed infrastructure are being evaluated.

In order to further operationalize the protocol, which is still being implemented as a pilot,
it is foreseen that updating the right-of-way and facility-sharing legislation and improving
the processes of municipal right of way, excavation and fees would prevent duplication of
investments and help ensure that fibre technologies become more widespread and more easily
accessible throughout the country.

To gauge take-up, the effects of the regulatory framework can be observed from the numbers,
at the second quarter of 2019, revealed in the Turkish Information and Communication
Technologies Authority (ICTA) 2019 Q2 Market Data reports and Turk Telekom’s Investor
Presentations:

- The number of fibre subscribers rose from about 220 000 at Q3 2011 to more than
2.9 million at Q2 2019. FTTH/B network homepass coverage in Turkey climbed from less
than 2 million at end 2011 to approaching 8.5 million at Q3 2018.

- The total length of all operators’ fibre has reached 364 549 km, up 8 per cent from
338 068 km a year ago.

- Turk Telekom has 289 197 km of fibre in all 81 cities of Turkey. Of this, 124 196 km has
been used as trunk and the remainder for access.

- Alternative operators have 75 352 km of fibre, of which 43 000 km belongs to Superonline
in 21 cities.

Hence, following the ICTA Board's Decision 2011/511, the numbers relating to NGA-fibre
technology have also increased in parallel with the increase in number of subscribers. On
the other hand, the fibre networks and services were not yet regulated with wholesale market
analyses as at end 2018, and analyses for the wholesale broadband markets are ongoing.

Infrastructure sharing initiatives in Brazil*

In Brazil, a country of vast geographical area, viable infrastructure competition is essential. It
would thus be very important to take this into account when developing all public policies to
promote the expansion of telecommunications/ICTs in the country.

% |TU-D SG1 Document 1/217 from Brazil
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Standout infrastructure-sharing policies

Among public policies that have fostered the sharing of infrastructure and networks, the
following stand out:

- Decrees in respect of the Plano geral de metas para a universalizacdo (PGMU) (General
plan for universal service goals) for the PSTN, which promoted universal and equal access
to the fixed-telephone service and subsequently the broadband service for the majority
of the country’s population. This made it necessary to use electricity poles to provide the
service.

- Spectrum bidding documents for the personal mobile service (PMS) that obliged players
interested in radio frequencies to purchase frequencies not only in the areas in which they
could generate economic returns, but all over Brazil, and included service obligations in
respect of all Brazilian municipalities. This made it necessary to share mobile base stations
in order to provide the service.

- Brazilimplemented some infrastructure sharing, including radio base station sharing, RAN
sharing, national roaming, mobile virtual network operators (MVNOs) and the sharing of
electricity distribution poles.

- Following promulgation of the Antenna Law (Law 13,116/2015), later regulated by the
NRA, the sharing of excess capacity in passive infrastructure is mandatory, except where
there are justified technical reasons for refusing. Moreover, the obligation established takes
into account aspects of urban, historical, cultural and touristic conservation. The aim was to
find a way of organizing municipalities without unnecessary redundancy of infrastructure.

Increased use of RAN sharing, benefiting ICT sector development

Radio access network (RAN) sharing has been increasingly employed on account of its clear
benefits for development of the sector, as a means of optimizing use of the scarcest resource
the sector possesses: radio frequencies. Radio-spectrum sharing throughout the spectrum is
one of Anatel's spectrum-management goals.

Spectrum sharing is regulated by the Regulation on use of the radio-frequency spectrum®” and
the regulations governing the conditions of use of radio frequencies, in order to guarantee
efficient, rational and adequate use of the resource, within the bounds of technical feasibility,
public interest and economic order.

National roaming is also established in infrastructure-sharing bidding documents, and
competition is guaranteed within municipalities when the incumbent does not have an economic
or financial advantage over new entrants. This gives the consumer the power to choose a
different operator from the sole operator who is physically present at the location.

Regulation has also been adopted for MVNOs. This allows the existence of a greater number
of PMS providers in the market, with innovative offerings in terms of facilities, conditions and
relationships with mobile users. Establishing a larger set of PMS providers is conducive to
competition within the sector, which can bring down the end costs for users.

Joint regulations for sharing electricity distribution poles

The sharing of electricity distribution poles by telecommunication/ICT service providers has
always been a sensitive issue for the sector, since they constitute an essential infrastructure
for the construction of networks, besides obviously being essential to the energy sector, too,

> Anatel. Resolution No. 671/2016 of 3 November 2016. Regulamento de uso do espectro de radiofrequéncias.
[in Portuguese]
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which uses them to distribute energy in municipalities. Thus, the Brazilian telecom and energy
regulatory agencies have issued joint regulations to address the main issues of inter-sector
relations and technical or commercial aspects.

It should be pointed out that, this being an essential infrastructure to support the construction
of networks, the amount that electricity distributors charge telecommunication/ICT service
providers for the use of each attachment point on the distribution poles directly affects the
prices charged to users of the telecommunication/ICT service using the infrastructure.

This specific point is a constant source of debate between the sectors. It is important that the
price be fair and equitable and that it not harm those involved: neither the distributors, who
need to receive a reasonable rent value, nor the providers, who should not have to pay an
exorbitant amount for use of the infrastructure.

Therefore, all the forms of infrastructure sharing observed in Brazil will entail a regulatory burden,
to either compel or promote some sharing, but the regulator nevertheless aims to establish
the necessary basis for infrastructure sharing in such a manner as to benefit of all stakeholders.

More importantly, it is always advisable to foster competition in the sector, thus favouring the
end consumer, either through an improvementin the quality of the service provided or through
a possible reduction in the prices charged by the sector.

Spectrum sharing

Brazil has a total of 5 570 municipalities. Of these, 4 411 have up to 30 000 inhabitants, for a
collective total of 46 990 419 inhabitants. These municipalities are spread throughout Brazil, but
a lot of them are in rural and remote areas. It should be noted that, as a result of the spectrum
auction obligations referred to above, many municipalities would be underserved, i.e. by only
one mobile-service provider.

To address that situation, and incentivize competition, bring down prices and increase service
quality, the Brazilian regulatory agency has injected some spectrum-sharing obligations into
its spectrum auctions. The obligations were imposed on service providers who were required
to serve a municipality with fewer than 30 000 inhabitants. They referred to the authorization
to share the auctioned spectrum in those cities with other service providers, two years after the
auction and availability of the service in the municipality. As noted above, the spectrum sharing
also involved other infrastructure sharing as well, which will be detailed below.

Infrastructure sharing - a necessity on the road to 5G°*

It is estimated that 5G will call for five times more antennas than 4G; in the case of Brazil, to
cover the whole country with 5G, more than 130 000 antennas will be required.

A comparison of the costs of construction and sharing of fibre cables, ducts, poles and towers
shows that the cost of deployment is 10 to 200 times higher than the monthly cost of sharing
the same structure. Moreover, the estimated investment required for 5G antennas to cover a
country like Brazil is extremely high - between USD 3 billion and USD 7 billion (around 130 000
antennas with a unit cost of between USD 20 000 and USD 50 000). The CAPEX per km of duct
is estimated to be USD 75 000, and the cost of sharing is estimated to be USD 40 to 60 per
month. Thus, sharing infrastructure is an attractive alternative for cost savings.

8 |TU-D SG1 Document SG1RGQ/218 from ADVISIA OC&C Strategy Consultants (Brazil)

Output Report on ITU-D Question 4/1 @


http://www.itu.int/md/D18-SG01.RGQ-C-0218/

Economic policies and methods of determining the costs of services

related to national telecommunication/ICT networks

The main benefit for an operator of launching its own infrastructure is coverage monopoly
in certain regions. Nevertheless, trends in mobile telecommunication/ICT networks point to
overlapping networks to serve the population: for instance, the three largest mobile operators
in Brazil currently offer 4G almost all over the country (covering between 80 and 90 per cent of
the population). Thus, infrastructure monopoly is no longer a competitive advantage, making
the sharing option even more attractive.

Infrastructure sharing in Egypt™

In the past two decades, the ICT sector in Egypt has witnessed remarkable growth, as the
Egyptian administration strives to support the development of the ICT sector through a bundle
of measures to create the digital society, enabling government authorities to exchange and
share information effectively and safely and enhancing the efficiency, quality and affordability
of services provided to citizens.

The Egyptian telecommunication sector is not insulated from global industry challenges
such as rapid change in consumer demand towards higher bandwidth and speed; limited
spectrum and other scarce resources; difficulties in obtaining the required rights of way in
some countries; shrinking levels of average revenue per user (ARPU); and increasing pressures
from environmental groups to reduce the number of telecommunication sites owing to health
concerns.

These industry challenges prompted the Egyptian Government to encourage the sharing of
infrastructure as one of the main trends in network deployment. The National Telecommunication
Regulatory Authority (NTRA) believes that infrastructure sharing can bring considerable
benefits, including, but not limited to, fast network deployment, optimizing usage of scarce
resources and reducing the cost of telecommunication services. Accordingly, NTRA is currently
promoting infrastructure sharing through different approaches, which are briefly highlighted
in the following sections.

Deployment of 4G mobile networks

In October 2016, NTRA approved a new regulatory framework for the Egyptian telecom market,
including the provision of 4G, which serves to increase Internet speed, improve the quality of
services and introduce new services for the benefit of all citizens.

In its efforts to ensure smooth implementation of this regulatory framework, NTRA has been
cooperating effectively with all licensed operators to enable market players to capitalize on
new wholesale and infrastructure leasing services such as fibre to mobile sites, infrastructure
sharing, national roaming, etc. Such services are considered essential for the introduction of
4G services to the end user.

Pursuant to the 4G licence document, a mobile network operator is obliged to cover at
least 85 per cent of the population with basic 4G services with its own network or by sharing
infrastructure with other licensees. This gives mobile operators the right to negotiate and sign
commercial infrastructure-sharing agreements between them on a reasonable, fair and non-
discriminatory commercial basis in order to roll out their networks and reduce costs. In addition,
such infrastructure-sharing agreements have to be reviewed and approved by NTRA.

5 |ITU-D SG1 Document 1/325 from Egypt
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National roaming

Besides this, national roaming is employed to accelerate the coverage of a new entrant until
it establishes its own network. Usually, national roaming is an initial infrastructure-sharing
mechanism implemented in the early stage of network deployment to enable new entrants to
penetrate all geographical areas in the market using the existing operators' networks, while at
the same time allowing existing operators to generate additional revenue streams from leasing
their networks to new entrants.

Egypt has two success stories in this regard. The first dates back to 2006, when Etisalat, the
third mobile operator, launched its 3G service, depending mainly in the first three years on
national roaming agreements with the two existing mobile operators at the time (Orange and
Vodafone). Secondly, in 2016, the fourth mobile operator, Telecom Egypt, signed national
roaming agreements to launch 3G and 4G service using the other three mobile operators'’
networks while continuing to build its own network.

National roaming agreements in Egypt are subject to written regulatory approval before
they come into force. NTRA not only ensures that such agreements encompass all technical,
commercial and organizational aspects between the parties, but also that they are based on fair
and non-discriminatory terms. Moreover, in case of dispute among network operators, NTRA
can intervene in order to set national roaming fees on the basis of fair financial considerations
and international best practices in this regard.

New licences for tower companies

Siting and building a new base station is a relatively complex and difficult process, requiring
the permission and approval of various state agencies. Consequently, in the past few years,
NTRA has granted five new licences for tower companies which allow them to build their own
towers and lease passive infrastructure to multiple mobile operators sharing the same tower.

Tower sharing can substantially reduce CAPEX and OPEX for mobile operators, speed up
network roll-out, improve coverage and help meet the capacity demands stemming from
increased data traffic. It can also enable new players to join and leapfrog larger ones, and
provide an opportunity for existing operators to consolidate or expand in markets that are
already saturated or underserved.

Universal service projects

Infrastructure sharing is currently widely implemented in Egypt, and especially in its universal
service projects. The government believes that all citizens have an equal right to access
information and telecommunication services at affordable prices. Accordingly, Egypt's
Telecommunication Regulation Law No. 10 of 2003 prescribes the establishment of a universal
service fund to compensate operators for their provision of telecom service in economically
unprofitable areas such as rural regions and roads.

Owing to the high cost of covering these rural areas and remote roads, NTRA is currently
encouraging mobile operators to share their active and passive infrastructure, especially in
universal service projects. Sharing infrastructure among operators in these rem