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Annex 1: Regulation of interconnection charges in Paraguay-

Introduction and background to the Paraguayan telecommunication market

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 telecom regulator, CONATEL, 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.

Need for regulation of fixed and mobile interconnection 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, as illustrated below:

Figure A1.1: Evolution of fixed and mobile interconnection charges in Paraguay since 2008
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In addition, since the costing exercises for setting applicable charges carried out in the sector were
not very transparent to CONATEL, it was extremely difficult for it to understand the factors and
assumptions taken into account for quantifying long-term incremental costs.

As a result, CONATEL decided that it was necessary to have a costing tool which would furnish
information on the incremental costs of providing fixed and mobile interconnection services.

% Document SG1RGQ/144 from Axon Partners Group Consulting (Spain)
10 There are also operators providing other fixed services, such as Internet or television, like Tigo or Claro.
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Involvement of ITU

With a view to helping CONATEL achieve its regulatory objectives, ITU managed an international
bidding process through which a consulting firm (Axon Partners Group Consulting) was selected. The
project, which was carried out between January and June 2018, was designed 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.

ITU assigned a specific team that assisted CONATEL as from the project conceptualization stage, then
with preparation of the bidding documents, budgetary advice and support in evaluation of the bids
received, right through to the project finalization stage, with presentation and approval of the results
by CONATEL's presidency.

Furthermore, the ITU team:

— monitored the agreed work plan weekly, avoiding delays at each stage of the project and ensuring
timely completion;

- participated in all missions to CONATEL’s premises in Asuncion;

—  carried out an exhaustive review of all deliverables provided by Axon throughout the project;

- provided expert advice on the methodological approaches and considerations for implementation
of the proposed solution.

Description of the solution adopted

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.

The following is a high-level view of the bottom-up architecture used for implementation of the cost
models (one model for fixed networks and the other for mobile networks).

Figure A1.2: Overview of the architecture of the cost models implemented
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Methodological approach

The first step towards the implementation of these models was an exchange of ideas between the
CONATEL and ITU teams on the methodological approach forimplementing the models. In particular,
it was agreed to adopt the following assumptions:

—  Aspects common to both cost models

(0]

Categories of costs to be considered: Operation and maintenance costs of providing the
interconnection; amortization of the capital used to provide the interconnection and the
cost of that capital applying an appropriate rate of return; financial costs and regulation
costs; common and joint costs resulting from the interconnection.

Cost annualization method: Variable amortization scheme under which annualization is
calculated according to the trend in unit prices for equipment.

Cost standard: LRIC+ approach (taking into account common costs) for all modelled services.

Network common cost allocation: Required capacity approach based on the routing factors
defined in the model.

Non-network common cost allocation: Based on an equi-proportional mark-up (EPMU) on
the network costs related to the services.

Modelled time period: Multi-year approach from 2015 to 2022 inclusive.

Network topology: Scorched-earth approach reconciled with data available from the real
reference operator.

—  Specific aspects of the bottom-up model for fixed networks

(0]

Operator to be modelled: Hypothetical operator in the fixed-telephony market, with national
coverage and with its own networks throughout the country.

Technologies to be modelled:

e Access: This section of the network was not included in the model since it has no impact
on the determination of fixed interconnection costs.

e Transmission: All available technologies taken into consideration (microwave, SDH fibre,
Ethernet fibre, DWDM fibre, dedicated lines), according to the extent of their use by
the reference operator.

e Core network: Inclusion of both TDM and NGN-IP solutions based on the IMS
architecture.

—  Specific aspects of the bottom-up model for mobile networks

0]

Operator to be modelled: Hypothetical operator entering the market with a market share
of 33 per cent.

Technologies to be modelled:

e Access: 2G, 3G and 4G with SingleRAN solutions.

e Transmission: All available technologies taken into consideration (microwave, dedicated
lines, optical fibre, satellite links), according to the extent of their use by the reference
operators.

e Core network: Traditional/legacy solutions for the provision of services over 2G and 3G
and NGN solutions for the provision of 4G services.

@ ITU-D 554/1°5 18005 Hh 1l S A 5
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Implementation scheme

Once the reference methodological approach had been defined, implementation of the cost models
involved the following key steps:

a)

Information collection. The information provided by CONATEL was used and a set of information
request forms was prepared, which were filled out by the operators and gave an overview of
the status and operation of the telecommunication/ICT networks in the country.

Collating and processing inputs. The information collected at the previous stage underwent an
exhaustive quality-control procedure in order to ensure that it was representative. After filtering
inputs of dubious quality, the information was processed so that it had the required format for
the cost model.

Geographical analysis of the country. All the municipalities of Paraguay were described in
terms of location, population and population density in order to accurately portray the specific
geographic/demographic features of the country.

Adapting the prototype model to the agreed methodology. The consultant's prototype model
was adapted to the agreed methodology and to the services required by CONATEL in order to
ensure that the NRA’s needs were met.

Inputting and results verification. Lastly, the inputs were fed into the model, a first set of
results was generated, and refinements were made through quality-assurance exercises such
as reconciliation of dimensioned network sites or the calculated cost base.

Results and regulatory measures

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, as illustrated below:

Figure A1.3: Comparison between the rates in force when the models were finalized and the
cost results produced by the models
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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.
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Annex 2: Infrastructure cost sharing at IXPs

Internet exchange points (IXPs) should be independent infrastructures where digital traffic is shared
(routed) through a physical infrastructure (Ethernet switch), forming a local area network (LAN).

The governance of an IXP is therefore of critical relevance to maintaining neutrality of the traffic-
sharing practices in this shared infrastructure. Governance requires members of an IXP to agree
on its management, through memoranda of understanding, funding and expansion strategies and
infrastructure cost-sharing agreements. This is a typical problem of building the necessary institutions
to promote cooperation among potential competitors, to the benefit of the local digital ecosystem.

Relevance of IXPs

The world distribution of participating members can be seen from the different continental IXP
associations bringing together the IXP operators from each region: the African IXP Association (AFIX);
the Asia-Pacific Internet Exchange Association (APIX); the European Internet Exchange Association
(Euro-IX); the Latin American and Caribbean Association of IXP operators (LAC-IX) and the North
American IXPs.

Figure A2.1: IXP map®

Disclaimer: The designations employed and the presentation of material on this map do not imply the expression of any
opinion whatsoever on the part of ITU and of its secretariat concerning the legal status of any country, territory, city or
area or of its authorities, or concerning the delimitation of its frontiers or boundaries.

The table below shows the geographical distribution of world IXP connections by region.

Table A2.1: World IXP statistics

| amx | e | eurox | tacix | NorthAmerica

Total connections 1116 3 807 12 383 1219 2661

Unique ASNs'® 413 1513 3109 808 1045

11 Source: IXP toolkit. Maps and Data.
102 ASN: autonomous system number
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To fully understand the importance of these cost-sharing infrastructures, a snapshot of the aggregate
outgoing traffic through IXPs worldwide, in a given week (December 2019), extracted from the IXP
database, is provided in Figure A2.2 below.

Figure A2.2: Traffic aggregated by IXPs®
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Typical cost-sharing rules and practices

Like any other shared infrastructure, IXPs require governance rules, methods, agreements and
protocols for allocating common costs and responsibilities. For instance, one critical issue in
infrastructure sharing is security. An example of a security protocol on sharing of IXP infrastructures
is the Mutually Agreed Norms for Routing Security (MANRS), a global initiative supported by the
Internet Society that provides fixes to curb the most common routing threats. MANRS is a prime
example of infrastructure-sharing governance to achieve cost reductions (by addressing functional
and security threats) that requires collaboration among participants and shared responsibility for the
global Internet routing system.

Example of Rwanda: Interconnection policy and fee structure at the Rwandan IXP

To be a member of the Rwandan IXP (RINEX),** an entity has to have a valid licence to operate in
Rwanda as an Internet or data-service provider. RINEX management will provide a layer-2 Ethernet
switch fabric for interconnection. Each member will be given a port at the RINEX facility, through
which they will peer with other members.

- Each member is responsible for providing at least a 10 Mbit/s link to the RINEX facility.

- RINEX members shall announce only those routes that belong to their autonomous system and
their customers.

- Members shall exchange routes with each other without bias or disregard.

—  All members will have to use a RINEX-assigned IP address (currently in the range of
196.223.12.0/24) for connecting and exchanging routes with each other.

- Every member will keep its RINEX link connected at all times (24/7) for the purpose of facilitating
efficient routing and interconnection of IP transit networks within Rwanda.

193 Source: IXPDB. The IXP database.
104 Rwanda Internet Exchange (RINEX). RINEX — Resources.
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The fee structure is set out below.'%

Table A2.2: RINEX fees

Port speed Fee (USD) Fee (USD) Fee (USD)
Monthly charge Quarterly charge Bi-annual charge

<10 Gigabit

Ethernet/SFP 720 2250 o0
§F1PGigabit Ethernet/ 530 1589 3178
Eehemet PP 77 L o
Eehemet sFP 195 o o
Eehemer 6r? free free -

Table A2.3: RINEX additional fees

| Description | ___Fee(UsD) Fee (RWF) - One-off fee

VLAN set-up fee -
One-time  payment 50 N/A
(one-off fee)

IXPs and the cost of international Internet connectivity

The ITU Tariff Policies Survey provides key insights into the current role of IXPs in reducing the costs
of international Internet connectivity across countries and continents.

As can be seen in Figure A2.3, implementation of an IXP is the most common measure applied to
optimize the costs of international Internet connectivity across all continents in 2020.

19 Test period/discount: Two (2) months — only at the beginning of the contract (i.e., for new clients). Monthly
invoices can be issued in either Rwandan francs (RWF) (local currency) or United States dollars (USD) (foreign
currency). The Rwanda Internet Community and Technology Alliance (RICTA) uses the official National Bank of
Rwanda exchange rate at the time of invoicing. The prices quoted in the table are VAT exclusive - VAT is 18%.
MRC stands for monthly recurring charges/fees.
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Figure A2.3: Steps applied to optimize international Internet connectivity in regions, 2020

Source: ITU Tariff Policies Survey

However, the distribution of IXPs across countries remains uneven, as seen for example from the
data in Figure A2.4.

Figure A2.4: Availability of IXPs in regions, 2020

Source: ITU Tariff Policies survey

In particular, it is noticeable that the Africa region records the largest proportion of reporting countries

(29 per cent) that do not have an IXP, followed by the Asia and the Pacific region and the Americas
(21 per cent).

It is also interesting to note the gap between, on the one hand, the CIS region (0O per cent) and

Europe (13 per cent), and, on the other, the Arab States (17 per cent), probably due to the different
organizational features of the Internet in these countries.
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Size of IXP infrastructure

The national and regional impacts of each IXP as a shared infrastructure become increasingly relevant
as the IXP acquires significant membership. IXP membership levels vary from country to country.

This is of course of clear relevance in terms of infrastructure-sharing costs when speaking about an
infrastructure that is usually based on shared cost among participating members.

IXP governance

Another aspect of paramount importance for the functioning of IXP infrastructures is their governance.

As discussed above, IXPs are usually shared physical infrastructures, whereby competitors who
become suppliers of complementary services need to share common costs for the exchanges. The
cost decision is by nature critically linked to the question of whether IXPs are profit-driven or are
cooperative membership-driven infrastructures aimed at maximizing benefit for the membership
as a whole.

Figure A2.7: Commercial use of IXPs in regions, 2020

Are IXPs in your country for profit or not for profit? 2020
45%
40%
35%
30%
25%

20%

15

10% I I
s i ] i
0% - -

Africa Arab States Asia & Pacific Europe The Americas

®

®

W Profit ™ Not profit

Source ITU Tariff Policies survey

Figure A2.7 shows that there are clearly different patterns across the world, with the largest proportion
of profit-driven IXPs found in countries of the Europe region (39 per cent), followed by Asia and the
Pacific (24 per cent).

A further key feature of the governance of this infrastructure-sharing mechanism relates to the
fundamental issue of whether paid peering is allowed at the IXP.

This is an important issue, since, as soon as paid peering occurs, the paid transactions at the IXP
are similar to interconnection fees, as discussed in the previous section, and would then become a
possible subject of regulatory relevance.

Figure A2.8 reveals relevant governance differences across continents.
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Figure A2.8: Paid peering in IXPs in regions, 2020

Is paid peering allowed at the IXPs in your country? 2020
45%
40%
35%
30%
25%
20%
15%

10%
0% |

Africa Arab States Asia & Pacific cis Europe The Americas

R®

HmYes HNo

Source ITU Tariff Policies survey

Whereas 37 per cent of African IXPs do not allow paid peering, 40 per cent of European IXPs allow it.
This range is probably explained by the hybrid nature of many IXPs, which function with both free and
paid peering. It suggests the need for further investigation, focusing on case studies concerning how
these two different forms of infrastructure cost sharing may co-exist, and with what consequences.
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Annex 3: Detailed statistics on methods
used by NRAs for determining the cost of
wholesale services

This annex provides detailed statistics on the methodological approaches*® followed by NRAs for
advanced wholesale services,'?” based on the information collected by the ITU Tariff Policies Survey
2019-2020.%2 |t also contains European Union and Brazil case studies in that field.

1. ITU Tariff Policies Surveys 2019-2020
The following methodological aspects are analysed in this annex:

—  Modelling approach

—  Cost standard

—  Costsincluded

—  Asset valuation

—  Annualization method

—  Network topology design
—  Reference operator

- Allocation of common and network costs.

Modelling approach

Fixed services

1% More detailed information on the methodological approaches can be found in the separate Guidelines on cost
modelling for telecommunications/ICTs.

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

1% JTU-D. ITU Tariff Policies Survey.
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Figure A3.1: Modelling approach in regions for fixed services, by region, 2019-2020
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Figure A3.2: Modelling approach in regions for mobile services, by region, 2019-2020
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Cost standard

Fixed services
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Figure A3.3: Cost standards applied for fixed services, by region, 2019-2020
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Mobile services

Figure A3.4: Cost standards applied for mobile services, by region, 2019-2020
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Costs included

Fixed services
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Figure A3.5: Cost items of fixed services, by region, 2019-2020
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Mobile services

Figure A3.6: Cost items of mobile services, by region, 2019-2020
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Asset valuation

Fixed services
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Figure A3.7: Asset valuation for fixed services, by region, 2019-2020
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Figure A3.8: Asset valuation for mobile services, by region, 2019-2020
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Annualization method

Fixed services
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Figure A3.9: Annualization method for fixed services, by region, 2019-2020
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Mobile services

Figure A3.10: Annualization method for mobile services, by region, 2019-2020
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Network topology design

Fixed services
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Figure A3.11: Network topology design for fixed services, by region, 2019-2020
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Mobile services

Figure A3.12: Network topology design for mobile services, by region, 2019-2020
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Reference operator

Fixed services
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Figure A3.13: Reference operator for fixed services, by region, 2019-2020
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Mobile services

Figure A3.14: Reference operator for mobile services, by region, 2019-2020
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Allocation of common and network costs

Fixed services
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Figure A3.15: Allocation of common and joint costs for fixed services, by region, 2019-2020
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Mobile services

Figure A3.16: Allocation of common and joint costs for mobile services, by region, 2019-2020
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2. EU case study

Table A3.1 presents the methodologies used by regulators across Europe to regulate fixed and mobile
termination rates (FTR and MTR, respectively).
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Table A3.1: Cost models used in Europe'®

Countr: Cost model used Cost model used
Y for FTRs for MTRs

Benchmark (BU LRIC)

Albania
Austria
Belgium
Bulgaria
Switzerland
Cyprus
Czech Republic
Germany
Denmark
Estonia
Greece
Spain
Finland
France
Croatia
Hungary
Ireland
Iceland
Italy
Liechtenstein
Lithuania
Luxembourg
Latvia
Montenegro
North Macedonia
Malta
Netherlands

Norway

Benchmark (Other)
Pure BU LRIC
FDC/FAC
Pure BU LRIC
BU LRAIC+
Benchmark (Pure BU LRIC)
Pure BU LRIC
Benchmark (Pure BU LRIC)
Pure BU LRIC
Benchmark (Pure BU LRIC)
Pure BU LRIC
Pure BU LRIC
FDC
Pure BU LRIC
Pure BU LRIC
Pure BU LRIC
Pure BU LRIC
Benchmark (Pure BU LRIC)
Pure BU LRIC
FDC/FAC
Pure BU LRIC
Pure BU LRIC
Benchmark (Pure BU LRIC)
TD LRIC
TD LRIC
Pure BU LRIC
Pure BU LRIC

Pure BU LRIC

19 Source: NRAs and BEREC Report BoR (18) 103 (op. cit.)
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Pure BU LRIC
Pure BU LRIC
Pure BU LRIC

Not regulated

Benchmark (BU LRIC)

Pure BU LRIC

Pure BU LRIC

Pure BU LRIC

Benchmark (BU LRIC)

Pure BU LRIC
Pure BU LRIC
FDC/FAC
Pure BU LRIC
Pure BU LRIC
Pure BU LRIC

Pure BU LRIC

Benchmark (BU LRIC)

Pure BU LRIC

Benchmark

Benchmark (BU LRIC)

Pure BU LRIC

Benchmark (BU LRIC)

TD LRIC

TD LRIC

Pure BU LRIC

Pure BU LRIC

Pure BU LRIC


https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8162-termination-rates-at-european-level-january-2018
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Table A3.1: Cost models used in Europe (continued)

Countr Cost model used Cost model used
Y for FTRs for MTRs

Poland TD-FAC-CCA Pure BU LRIC
Portugal Pure BU LRIC Pure BU LRIC
Romania Pure BU LRIC Pure BU LRIC

Serbia TD-FAC-CCA Benchmark
Sweden Pure BU LRIC Pure BU LRIC
Slovenia Pure BU LRIC Pure BU LRIC
Slovakia Pure BU LRIC Pure BU LRIC

United Kingdom Pure BU LRIC Pure BU LRIC

Table A3.2 presents the WACC premiums used in certain countries for the consideration of the
additional risk associated with NGN.

Table A3.2: Detailed WACC ratios in countries where a risk premium is applied!®

WACC on copper WACC on fibre

Czech Republic 7.89% 11.20% 3.31%
Italy 8.64% 11.84% 3.20%
Netherlands 6.06% 8.67% 2.61%
Slovenia 7.16% 9.66% 2.50%
Denmark 4.56% 6.56% 2.00%
Croatia 6.28% 8.25% 1.97%
Belgium 7.12% 8.77% 1.65%
Poland 8.82% 10.07% 1.25%
Finland 6.50% 7.60% 1.10%
United Kingdom 7.90% 8.90% 1.00%
Luxembourg 7.10% 7.71% 0.61%
Estonia 10.30% 10.40% 0.10%

Table A3.3 summarizes aspects of the methodology used in the European Commission’s BU LRIC
models.

10 Cullen International, December 2019.
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Table A3.3: Summary of main aspects of the methodology used by the EC

Aspect of methodology | mobile [ Frxed |

Cost standard

Cost categories considered

Operator modelled

Cost
methodology

Period modelled

Other relevant aspects

annualization

Source: Axon Partners Group Consulting

Pure LRIC (termination) and
LRIC+ (for the rest)

Network CAPEX
Network OPEX

General and administrative

costs

Specific wholesale costs

Hypothetical efficient opera-
tor with market share equal
to 1 vis-a-vis the number of
network operators (subject to
minimum of 20%).

Economic depreciation

2015-2025

Radio access network based on
single RAN equipment

VoOLTE included

Detailed geographic analysis to
capture the seasonal variation

of demand in certain areas and
difficult terrains

Pure LRIC (termination)

Network CAPEX
Network OPEX

Specific wholesale costs***

Hypothetical efficient oper-
ator (options were allowed
for the analysis of different
market shares)

Economic depreciation

2015-2025

Model based on an IMS
core network and with an IP
transmission network

Table A3.4 presents the steps followed by the European Commission for the development of its

BU LRIC models.

1 Note that general and administrative costs are not relevant under a pure LRIC standard
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Table A3.4: Steps followed by the EC for the development of BU LRIC models

| ehese | Descripon

Definition of the methodology e These aspects were discussed at face-to-face workshops, one
for each model, at the European Commission headquarters in
Brussels,**? to which telecommunication operators and regula-
tors from the entire EU/EEA area were invited. Following the
workshops, the officials concerned were given the time and
opportunity to comment on the methodologies.

Information requirements e For the purposes of producing the models, information was
requested from the operators of all EU/EEA countries (via
their regulators). During this phase, all the various players
collaborated commendably, making it possible to gather large
volumes of relevant information and thus ensure the preci-
sion of the algorithms in the models and the plausibility of the
results.

Development of the models e The cost models were developed based on Microsoft Excel.
The methodology and algorithms used in them are consis-
tent among all countries, the only changes being to the entry
parameters of the algorithms. Only Visual Basic programming
was used to manage the computing order, ensuring maxi-
mum transparency of the formulae and algorithms used. The
models came with extremely detailed documentation on the
methodology used, input processing, technical algorithms and
user instructions.

Consulting the models e The models, along with all supporting documentation, were
handed over to the regulators of all the countries so that they
could be shared with the operators. The operators and regu-
lators had full access to the models and inputs used, ensuring
full transparency regarding their analysis. Once the consulta-
tion periods were over, more than 3 000 comments for each
study were analysed, along with new information from around
80 entities from among operators and regulators. The com-
ments made it possible to implement a series of changes to
the models to further improve their representativity and
precision.

Finalization of the models ¢ Once the models had been finalized, workshops were held for
each of them to present the results of the consultation pro-
cesses and of the models

Source: Axon Partners Group Consulting

112 The workshop for the mobile models was held on 10 April 2018 and the one for the fixed models on 23 Octo-
ber 2018.
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3. Brazil case study: Overview of the methodologies adopted to estimate the costs of
regulated wholesale markets':

High-speed leased lines

As this was not included in the list of products under the top-down FAC-HCA (TD-FH) cost model for
which a reference offer is presented by providers with SMP, it was necessary to adopt an alternative
method, namely calculated values for products from similar wholesale markets.

Leased lines was chosen as the similar product. However, since it was not possible to extract high-
speed leased line costs directly from the cost model and, in the absence of other similar products
(wholesale and retail) or an intermediate step able to reflect the costs of this service, the reference
values were set on the basis of speed-based cost projections taking into account the leased-line
product speed ranges available in the TD-FH cost model.

National roaming

The wholesale roaming product under the TD-FH cost model adopted by Anatel consolidates the costs
of all types of roaming services offered, such as voice, data and SMS, so it is impossible to extract the
individual costs of each roaming service directly from this model.

Therefore, considering that the cost of offering a wholesale roaming service to an entrant is close to
the cost that the incumbent would incur in offering this same service in retail, the approach adopted
for setting the wholesale roaming voice, data and SMS reference values was to use calculated values
for similar retail products, minus retail costs.

Full unbundling

Only one operator with SMP had commercialized this service when the reference values were being
determined, thus preventing the use of values calculated directly by the TD-FH model for the other
SMP operators.

Since there are no wholesale or retail products similar to full unbundling and no intermediate step
in all costs involved in providing this service, the product cost calculated for this operator was used
as the reference value for other groups with SMP in other regions of Brazil.

Bitstream

Although this product exists in the cost model, no provider had commercialized bitstream when the
reference values were being determined, thus preventing the use of values calculated directly by the
TD-FH cost model.

It may be noted that full unbundling and bitstream services use a similar infrastructure. The main
difference between them is that in full unbundling the incumbent gives the entrant control of the
copper pair, while in bitstream logical separation occurs, and the incumbent remains in control and
can still provide services to consumers, since entrants only lease part of the copper-pair spectrum.

Since full unbundling and bitstream are related, the products may be expected to exhibit similar cost
behaviour. Thus, in setting the reference value for bitstream, the first step was to calculate the ratio
between the current prices of full unbundling and bitstream from the wholesale offers of the single
provider with SMP that had reported the costs of full unbundling. This ratio was then applied to the
full unbundling product costs for this provider under the TD-FH cost model, making it possible to
obtain the cost-oriented reference value for bitstream.

13 |ITU-D SG1 Document 1/335 from Brazil
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Finally, as applied in the full unbundling scenario, this reference value was replicated to the other
operators with SMP in this market.

Duct rental

As this was not included in the product list under the TD-FH cost model employed by Anatel, it was
necessary to adopt an alternative method.

The cost model adopted by Anatel is based on the activity-based (ABC) costing system, which
establishes a cost pool for accumulating costs and expenses associated with ducts which will later be
assigned to the telecom services.

Therefore, the reference values for duct rental were defined by the costs allocated to the ducts cost
pool of each provider associated with the physical quantity of ducts of the provider in question.

Main results

The table below compares the average wholesale prices prior to the adoption of cost-oriented
reference values, and after their adoption following the 2018 PGMC regulatory review.

Telecom services Prices prior to cost Prices after cost Decrease
orientation orientation

Full unbundling (BRL!**/access) 38.58 15.40 60%
Bitstream (BRL/access) 42.52 17.23 59%
W'holesale voice roaming (BRL/ 0.67 0.07 90%
min)

W.holesale data roaming (BRL/ 530 0.02 99%
min)

Wholesale SMS roaming (BRL/ 0.07 0.04 379%
SMS)

Duct rental (BRL/m) 32.49 0.18 99%
High-speed leased lines (BRL/ N/A 3.84 N/A

Mbit/s)

14 Average price of wholesale reference offer prior the adoption of cost-oriented prices. May vary by speed and
operator.

15 Average price of wholesale reference offer after the adoption of cost-oriented prices. May vary by speed and
operator.

116 BRL: Brazilian Real
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Annex 4: Social tariffs in the Russian Federation
Beeline’s “Social package” tariff

For residents of Moscow, the “Social package” costs RUB 150 per month. It includes 200 minutes of
calls, 1 000 SMS messages, three gigabytes (3 GB) of mobile Internet communications, unlimited use
of the messaging services WhatsApp and Viber, as well as Skype, ICQ and others. The package also
includes unlimited traffic on the official portal of the mayor and municipal government of Moscow,
<mos.ru>, 60 minutes free sign-language interpretation per month for users with hearing impairments,
and free access to maps and to location services popular with visually impaired clients: Yandex Maps,
Google Maps, BlindSquare, Be My Eyes.

An important aspect of the product is the catalogue of specialized options and other extras offered
to clients. Recommendations for specialized services for clients with specific needs were developed
with the active involvement of the inclusive project Everland and the White Cane movement founded
by visually impaired persons.

“My Doctor” (16+) is a service for remote consultation with a physician when it is impossible to
get to a local health centre quickly. The subscription is only RUB 60 per month for social package
subscribers and includes five unscheduled consultations with a paediatrician or general practitioner,
one specialist opinion, discounts from partners, and preferential conditions for analyses. The first
seven days of coverage are free.

The package includes the “Trusted payment” service, which ensures that subscribers can stay in touch
with trusted persons and seek help in an emergency even if there is no credit left on their account. To
top up the account in such circumstances, the subscriber dials a code, kept simple for the convenience
of persons with disabilities. The account is then automatically credited with RUB 30, to be used within
three days, without any added charges for the service.

Social package clients are also eligible for unlimited traffic on the official portals and services of several
government bodies and services, including some that are coordinated by the Ministry of Labour and
Social Protection of the Russian Federation.

Free access to these resources allows package subscribers to obtain information about employment
services via the portals of the Federal Service for Labour and Employment, (https://rostrud.gov
.ru/en/; https://www.trudvsem.ru; https://www.oHnanHnHcnekumsa.pd) pension coverage via the
Pension Fund (http://www.pfrf.ru/en/), social welfare benefits (https://www.egisso.ru), recognition
of disabilities (https://fbmse.ru) and other questions relating to disabilities and rehabilitation on the
portal of the government programme called “Accessible environment” (https://zhit-vmeste.ru).

Persons with hearing disabilities will soon be able to make use of online sign-language interpretation
services so as to remove barriers in communicating with physicians, during consultations, when calling
the emergency services and so on. The first 60 minutes of the service in each month will be free.

For the visually impaired, free maps are already available from Yandex Maps (6+) and Google Maps
(6+); it is expected that specialized services from BlindSquare (6+) and Be My Eyes (18+) will also be
offered in the future.

Tele2’s “Social” tariff

The “Social” tariff package is designed for categories of the population entitled to preferential
treatment, such as pensioners and persons with disabilities. Military service personnel are also eligible.

The new package offers subscribers 3 GB of traffic, 100 minutes of calls throughout Russia within
the network and to other operators’ numbers within the region, and 100 SMS messages. Calls to

17 ITU-D SG1 Document 1/318 from the Russian Federation
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residential Tele2 numbers within the subscriber’s region are unlimited and are not deducted from
the monthly entitlement. The subscription costs RUB 150 per month in Moscow and RUB 100-120
in other regions.

Other options available to “Social” subscribers include unlimited free access to the social networks
VKontakte and Odnoklassniki, and to the messaging services WhatsApp, Viber and TamTam. Subscribers
get unlimited use of the navigation services Yandex Navigator, Yandex Maps and Yandex Transport.

As soon as a user’s account balance reaches zero or goes into debit, a service called “SOS package”
gets automatically activated at no extra cost. This ensures that WhatsApp and navigation services
remain accessible. “SOS package” works not just in the subscriber’s home region, but also when
travelling elsewhere in Russia.

“Social” subscribers benefit from preferential conditions when travelling around the country, with free
incoming and outgoing calls for Tele2 numbers in the roaming region. Internet traffic during domestic
travel is deducted from the total available under the package.

PJSC Megafon’s “Social basket” tariff

The “Social basket” package includes 100-200 minutes (depending on the region) of calls to all
domestic fixed and mobile numbers nationwide, unlimited on-network calls, which are not deducted
from the total minutes as they are in most such packages, 50 SMS messages nationwide, 5 GB of
Internet traffic and unlimited messenger use. The unused balance is carried over for use the following
month. A subscription costs RUB 4.8 per day, or RUB 147 per month.

The package is available to military personnel, pensioners, persons with disabilities, families with
many children and students, on the basis of one number per passport.

Sberbank Telecom’s “Active age” tariff

Sberbank’s “Active age” preferential package allows eligible subscribers to communicate at a reduced
cost with friends and relatives across the entire country. Bundling a number of services makes it
possible to keep users’ costs down and facilitates communication.

The package is priced at RUB 149 per month and includes the following preferential rates:

— free calls to Sbermobile subscribers nationwide;

—  RUB 1.5 per minute for calls to subscribers of other mobile operators within the home region;
—  RUB5 per minute for other mobile operators nationwide;

—  RUB 1 per SMS within the home region;

- RUB 2.5 per SMS nationwide;

- RUB 5.5 per SMS worldwide.
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Annex 5: Relevant definitions for the ICT price baskets

Mobile-cellular sub-basket

The mobile-cellular sub-basket refers to the price of a standard basket of mobile monthly usage
for 30 outgoing calls per month (on-net/off-net to a fixed line and for peak and off-peak times) in
predetermined ratios, plus 100 SMS messages. The mobile-cellular sub-basket is based on prepaid
prices, although postpaid prices are used for countries where prepaid subscriptions make up less
than 2 per cent of all mobile-cellular subscriptions. The mobile-cellular sub-basket is largely based
on the 2009 methodology of the Organisation for Economic Co-operation and Development (OECD)
low-user basket, which is the entry-level basket with the smallest number of calls included.**® Unlike
the 2009 OECD methodology, which is based on the prices of the two largest mobile operators, the
ITU mobile sub-basket uses only the largest mobile operator’s prices.

Fixed-broadband sub-basket

The fixed-broadband sub-basket refers to the price of a monthly subscription to an entry-level fixed-
broadband plan. For comparability reasons, the fixed-broadband sub-basket is based on a monthly
data usage of (a minimum of) 1 GB. For plans that limit the monthly amount of data transferred by
including data volume caps below 1 GB, the cost for the additional bytes is added to the sub-basket.
The minimum speed of a broadband connection is 256 kbit/s.

Where several offers are available, preference is given to the cheapest available connection that offers
a speed of at least 256 kbit/s and 1 GB of data volume. Where providers set a limit of less than 1 GB
on the amount of data that can be transferred within a month, then the price per additional byte is
added to the monthly price in order to calculate the cost of 1 GB of data per month. Preference is
given to the most widely used fixed-broadband technology (DSL, fibre, cable, etc.). The sub-basket
does not include the installation charges, modem prices or telephone-line rentals that are often
required for a DSL service. The price represents the broadband entry plan in terms of the minimum
speed of 256 kbit/s, but does not take into account special offers that are limited in time or to
specific geographic areas. The plan does not necessarily represent the fastest or most cost-effective
connection since the price for a higher-speed plan is often cheaper in relative terms

Mobile-broadband prices

ITU has been collecting mobile-broadband prices through its annual ICT Price Basket Questionnaire
since 2012. To capture the price of different data packages, covering prepaid and postpaid services,
and supported by different devices (handset and computer), mobile-broadband prices are collected
for two different data thresholds, based on a set of rules.

For plans that are limited in terms of validity (less than 30 days), the price of the additional days
is calculated and added to the base package in order to obtain the final price. For some countries,
prices reflect the base package plus an excess usage charge (e.g., a base package including 400 MB
plus the price for 100 MB of excess usage for a monthly usage of 500 MB), or a multiplication of the
base package price (e.g., twice the price of a 250 MB plan for a monthly usage of 500 MB). The plans
selected represent the least expensive offers that include the minimum amount of data for each
respective mobile-broadband plan. The guiding idea is to base each plan on what customers would
and could purchase given the data allowance and validity of each respective plan.

118 OECD. Working Party on Communication Infrastructure and Services Policy. Revision of the methodology for

constructing telecommunication price baskets. March 2010.
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BEREC’s household baskets

For the purposes of defining its household baskets, BEREC proposes that the following main aspects
be taken into account:

—  Households should include both fixed-voice and fixed-broadband consumption.

—  The fixed-broadband speed categories should be simplified (reduced from 8 to 4).
- One single fixed-voice consumer pattern should be used for all baskets.

- International calls and roaming should not be included in the baskets.

—  Some households should include mobile broadband (one or two SIM cards).

—  The main characteristic that differentiates mobile broadband should be the data consumption
cap. Mobile-broadband tariffs should not be differentiated based on access speed, as this is not
the focus of the benchmark.

—  SMSs should not be considered in the comparison.

—  Account should be taken of the fact that there is a positive relationship between the usage of
data and that of voice.

- Households should be considered with and without pay TV. A package should be deemed to
include pay TV if it includes multichannel TV services with more than five channels.

Based on the above, BEREC defines 17 types of household, as shown in Table A5.1 below.

Table A5.1: Households proposed by BEREC

Number " Mobile

i | g [V | orsm [MeoleS®] voce | v
9 cards ge range

HH1 L yes 0 no
HH2 M yes 0 no
FRBEY HH3 H_ |yes 0 no
HH4 VH yes 0 no
HHS L yes 0 yes
HH6 M yes 0 yes
BEPMGYIN HH7 H yes 0 yes
HH8 VH yes 0 yes
Low and HH9 I yes 1 L L no
Medium HH10 M yes 1 L L no
FBB+FV+MV+ HH11 M yes 2 M M no
MBB (+TV) HH12 M yes 1 M M yes
. HH13 H yes 1 M M no
High :i“: very I HH14 H_|yes 1 H H no
FHBEPVaklv. | HR15 H_|yes 1 H - yes
MBB(+TV) HH16 H yes 2 H H yes
HH17 VH yes 1 H H yes

FBB - Fixed broadband; FV - Fixed voice; TV - Pay-TV; MBB - Mobile Broadband
L - Low; M = Medium; H - High; VH - Very High

Source: BEREC

BEREC also proposes the following non-convergent baskets.
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Table A5.2: Non-convergent baskets proposed by BEREC

Source: BEREC
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Annex 7: ITU-D study group events on the COVID-19 pandemic

During the COVID-19 pandemic that started at the end of 2019, humanity has had at its disposal a
new set of tools that can be brought to bear on the pandemic threat: the global telecommunication
and ICT network, encompassing trillions of dollars” worth of infrastructure, billions of personal and
corporate digital devices, and a vast stock of human capital in the form of digital skills, knowledge
and work practices.

Moreover, the world’s ICT infrastructure constitutes a core and indispensable input for global and
national economies and the well-being of all societies. It is critical that the functionality of ICTs
be maintained, and even extended, through the emergency and recovery phases of the COVID-19
pandemic.

There is no question that telecommunications and digital services are crucial for many people coping
with the COVID-19 pandemic worldwide. Online education and remote working possibilities have
brought a semblance of normality to uncertain times. Telehealth solutions now offload certain activities
from healthcare systems, enabling doctors and nurses to focus on saving lives. Videoconferencing and
social networks help us stay in touch with our families and friends. Media services and online games
keep us entertained while passing hour after hour at home.

In this context, ITU-D organized a series of webinars, triggered by the rapporteurs and vice-rapporteurs
of its study group Questions, to understand the impact, implications and trends associated with this
new reality. Under this umbrella, ITU-D Study Group 1 Question 4/1 sponsored two webinars:

—  Webinar on the economic implications of COVID-19 on 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.%%°

This annex provides an overview and summary of the main discussions and key takeaways of both
webinars.

1. Webinar on the economic implications of COVID-19 on national telecommunication/ICT
infrastructure

This webinar, which took place on 29 June 2020, focused on expert discussion of the economic
impact of the COVID-19 situation on telecommunication/ICT providers. The discussion aimed to share

analysis from the owners of telecommunication/ICT infrastructure regarding the potential economic
repercussions associated with COVID-19.

Speakers

The webinar was addressed by the following expert speakers:

- Opening remarks:

0 Mr Stephen Bereaux, Deputy to the Director of the ITU Telecommunication Development
Bureau (BDT)

o MrArseny Plossky, Radio Research & Development Institute (NIIR), Russian Federation, and
Rapporteur for ITU-D Question 4/1

19 |TU-D. ITU Public Webinar on the economic implications of COVID-19 on national telecommunication/ICT infra-
structure, 29 June 2020.

120 1TU-D. ITU Webinar on the impact of unequal access to ICT infrastructure on the geography of COVID-19 diffusion,
29 July 2020.
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—  Speakers:
o Mr Gerry Collins, Director of Mobile Network Operator Product Management, Intelsat
o Mr David Geary, General Counsel, Caribbean and Central America, Digicel
0 Ms Gevher Nesibe Tural Tok, Regulatory Price Modelling Manager, Turk Telekom, Turkey
- Moderator:

0 Mr Jorge Martinez Morando, Partner at Axon Partners Group and Vice-Rapporteur for
Question 4/1.

Summary of the discussion

The discussion revealed how the pandemic created massive, and sometimes surprising, impacts on
operators’ demand, revenue and costs. Here, we will look at the top three takeaways that emerged
from the exchange.

1) Demand skyrockets and behaviours change

Itis no secret that broadband traffic has surged over the past months due to the COVID-19 outbreak.
This trend was fully confirmed by expert panellists, who reported traffic increases of between 20
and 80 per cent, although in some cases traffic has returned to levels closer to, though still above,
pre-COVID times.

Gevher Nesibe Tural Tok, Regulatory Price Modelling Manager at Turk Telekom, reported an increase
in fixed voice calls, contrasting with typical dips in traffic observed by fixed telecom operators across
the world over the past few years.

Relevant changes in international traffic and international mobile roaming were highlighted by David
Geary, General Counsel, Caribbean and Central America at Digicel. While international traffic had
increased to later stabilize, roaming has declined by around 80 per cent. These observations are
significant for operators in countries with high levels of tourism, especially smaller countries and
islands for which roaming revenues represent a big piece of the economic pie.

Beyond the evolution of overall traffic, there have also been behavioural changes significantly affecting
certain networks, remarked Gerry Collins, Director of Mobile Network Operator Product Management
at Intelsat.

He said that spikes in videoconferencing, gaming, streaming and other media have boosted uplink
traffic, which was typically well below downlink levels. He also noted how new geographical movements
of people (e.g., to second residences in rural regions) are boosting traffic consumption in certain areas,
with some seeing +100 per cent growth rates. According to him, this situation is putting a considerable
strain on networks that were designed with pre-pandemic usage levels in mind.

2) Mixed views about revenue trends
The impact is much less uniform among countries and operators when it comes to revenues.

Mr Geary remarked that industry revenues have dropped by 10 to 20 per cent, a situation that may
improve slightly to 5-10 per cent decreases for the full year. These results are most likely related to
the relevance of lower roaming revenues combined with the sectoral significance of tourism in the
economies of most of the countries where Digicel operates, with some of these nations facing the
equivalent of an economic shutdown.

Conversely, Ms Tural noted how stronger demand for fixed-broadband lines as well as a favourable
change in product mix has prompted Tirk Telekom to revise its revenue forecasts slightly upward.

3) New infrastructure investments despite economic uncertainties
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Despite the global economic recession expected to follow the COVID-19 crisis, telecommunication
operators are reporting increased efforts to invest in additional capacity and the deployment of new
network infrastructure and technologies.

Ms Tural reported a 10 per cent increase in expected investment for the year, with plans for new
FTTH deployments and upcoming launch of 5G remaining intact.

Mr Geary explained that most networks were able to cope with upswings in traffic with relatively
simple upgrades (e.g., software upgrades, activating new bands temporarily granted by regulators)
that did not require unexpected relevant hardware investments.

He reported that Digicel is accelerating plans to deploy 4G in areas not yet covered as well as fixed
wireless solutions, FTTH and undersea capacity, although there are prevailing uncertainties in the
general investment climate.

Mr Collins explained, on the other hand, that operational limitations can cause potential delays. Even
if software-based upgrades are simple to implement, challenges may arise if provisioning of hardware
is involved. Certain devices or parts may be unavailable or late due to supply-chain disruption, or
confinement measures may limit technicians’ ability to perform outdoor installations.

Finally, it is important to highlight that none of the panellists reported any relevant impact on
operational costs.

Looking ahead: The digital divide remains top priority

When the webinar discussion turned to the future, all speakers had one topic in mind: the digital
divide. Even if ICT and digital services cushioned the impact of COVID-19 on many businesses and
people, we cannot forget the billions of humans who cannot access or pay for them.

Stephen Bereaux, Deputy to the Director of BDT, stressed that 3.6 billion people in the world remain
unconnected or without meaningful connectivity.

Many operators voiced their intention to redouble efforts to cover the unserved and to bring the
newest technologies to as many people as possible, while improving clients’ capacity and providing
cheaper and even free tariffs in some cases.

The webinar also heard some examples of public bodies’ and international organizations’ efforts to
provide funding and support for operators in this quest, such as the joint ITU-UNICEF Giga project
that aims to connect every school to the Internet.*?

Mr Geary also highlighted the important work being undertaken by the Broadband Commission for
Sustainable Development, whose Working Group on 21st century financial models is examining the
crucial question of how all digital ecosystem actors, including platforms, might contribute to financing
sustainable broadband coverage.'?

The expected economic downturn is likely to limit the combined efforts of both operators and
governments. Despite these uncertain projections, it was made clear that universal access and
affordability of high-quality connectivity must remain a priority for all countries, and that all players
in the digital ecosystem must continue coordinating efforts to bridge the digital divide.

121 UNICEF and ITU. Giga.
122 |TU and UNESCO. Broadband Commission for Sustainable Development. Working Group on 21 century financing

models.
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2.  Webinar on the impact of unequal access to ICT infrastructure on the geography of
COVID-19 diffusion

This webinar, which took place on 29 July 2020, focused on the impact of ICT infrastructure on
COVID-19, through the role played by digital exclusion in terms of the effectiveness of public health
policies.

Epidemiological evidence shows that the pandemic spreads across regions and nations following
patterns of underlying social and economic inequalities as well as digital exclusion. At the same
time, access to information and compliance with health policies depends on the cost, quality and
understanding of online information on distancing modalities, sanctions and health risks. Digital
exclusion, due to low quality and costly connectivity, coupled with a lack of digital skills, limits policy
effectiveness, thereby driving observed inequalities. The invited experts shared their analysis in regard
to:

- Digital exclusion, focusing on how to recognize the most digitally excluded locations and
communities, even within otherwise well-connected regions

—  Social distancing compliance, through crowdsourcing and social platform mobility data

—  Possible links between lack of access to ICT infrastructure (physical, economic and cognitive)
and public health policy effectiveness and COVID-19 reproduction rates

- Policy solutions aimed at bridging digital exclusion gaps and making public health policies more
effective to reduce COVID-19 diffusion.

An open discussion with all participants explored the related challenges, opportunities and lessons
learned.

The webinar was opened by Ms Doreen Bogdan-Martin, Director of the ITU Telecommunication
Development Bureau (BDT), who emphasized the relevance of ICT infrastructure and bringing
connectivity to the disconnected for reducing the disproportionate effects of COVID-19 for the digitally
excluded.

Mr Arseny Plossky, from the Russian Federation, Rapporteur for ITU-D Study Group 1 Question 4/1,
framed the webinar theme within the wider scope of the activities of the rapporteur group he
is leading, and Mr Emanuele Giovannetti, from Anglia Ruskin University, United Kingdom, Vice-
Rapporteur for ITU-D Study Group 1 Question 4/1, followed up on Ms Bogdan-Martin’s global picture
by introducing the key aims of the webinar, namely to forge a better understanding of the impact of
digital exclusion on COVID-19 diffusion, whereby digital exclusion is reinforced through the multiple
dimensions of soft and hard ICT infrastructures, including limited access, affordability, digital skills
and cybersecurity.

Five distinguished panellists provided key insights on these issues:

—  Mr Jon Crowcroft, University of Cambridge, United Kingdom, presented the different types
and possible utilization of data sources and affordable connectivity technologies that can be
employed to limit the extent of the pandemic and improve the effectiveness of public health
policies.

—  Ms Alison Gillwald, Research ICT Africa, discussed the key issues of affordability and diffusion
afflicting African countries and how these constitute high barriers to successful public policies,
with the result that incentives need to be devised to facilitate adoption/diffusion.

- Mr Enrico Calandro, from the University of Cape Town, South Africa, discussed in detail the
impact of weak cybersecurity on the effectiveness of ICT infrastructure, focusing on “infodemic”
as a possible factor compromising Africa’s COVID-19 response.
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— Ms Jane Coffin, Internet Society, and Mr Andrea Pirrone, OFCOM, United Kingdom, acted as
discussants, presenting their combined perspectives on these topics and outlining policies,
projects, interventions and regulatory experiences from their respective organizations, a
pioneering users group and the often policy-leading UK sector regulator.

A Q&A session accompanied the presentations, with some of the questions put to the speakers by the
moderator while others were discussed simultaneously on the webinar chat. Questions focused on
the relevance of language, as underlined by Mr Tim Unwin through a publication shared in the chat,
as well as the relevance of avoiding taxation of essential elements aimed at reducing digital exclusion.

The webinar was closed by Ms Eun-Ju Kim, then Chief of BDT’s Digital Knowledge Hub Department.
Ms Kim linked the results of the webinar to the entire series of study group webinars, drawing lessons
learned and possible paths for future activities.
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Abbreviations and acronyms

ABC

ACE

ADSL

AfDB

AFIX

Al

ANATEL

APIX

ARCEP

ARPU

ARTP

BDT

BEREC

BSS

BU

CAP

CAPEX

CCA

CNMC

CONATEL

CPCA

DTV

DWDM

EC

ECOWAS

activity-based costing

African Coast to Europe
asymmetric digital subscriber line
African Development Bank
African IXP Association

artificial intelligence

Agéncia Nacional de TelecomunicacGes (National Telecommunications Agency) of
Brazil

Asia-Pacific Internet Exchange Association

Autorité de Régulation des Communications Electroniques et des Postes (Regulatory
Authority for Electronic Communications and Posts) of Burkina Faso

average revenue per user

Autorité de Régulation des Télécommunications et des Postes (Posts and Telecommu-
nications Regulatory Authority) of Senegal

Telecommunication Development Bureau

Body of European Regulators for Electronic Communications
business support systems

bottom-up

content and application providers

capital expenditure

current cost accounting

Comision de los Mercados y la Competencia (National Commission of Markets and
Competition) of Spain

Comision Nacional de Telecomunicaciones (National Telecommunication Commis-
sion) of Paraguay

Cambridge and Peterborough Combined Authority
digital television

dense wavelength division multiplexing

European Commission

Economic Community of West African States
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(continued)

EEA
EECC
EPMU
EU
Euro-IX
FAC
FBB
FDC
5G
FTR
FTTH
FV
G&A
GNI p.c.
GSC
GSM
GVA
HCA
HF
IADB
ICT
ICTA

1c

IMF
IMS

loT

IRR
ISP

ITU
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European Economic Area

European Electronic Communications Code
equi-proportional mark-up

European Union

European Internet Exchange Association
fully allocated costs

fixed broadband

fully distributed costs

fifth-generation

fixed termination rates

fibre-to-the-home

fixed voice

general and administrative costs

gross national income per capita

Gambia Submarine Cable Co. Ltd

Global System for Mobile communications
gross value added

historical cost accounting

high-frequency

Inter-American Development Bank
information and communication technology
Information and Communication Technologies Authority of Turkey
international Internet connectivity
immediate messaging

International Monetary Fund

IP multimedia subsystem

Internet of Things

Internet protocol

internal rate of return

Internet service provider

International Telecommunication Union
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(continued)
ITU-D ITU Telecommunication Development Sector
ITU-R ITU Radiocommunication Sector
ITU-T ITU Telecommunication Standardization Sector
IXP Internet exchange points
LAC-IX Latin American and Caribbean Association of IXP operators
LAN local area network
LDC least developed country
LLU local loop unbundling
LRAIC long-run average incremental costs
LRIC long-run incremental costs
LRIC+ long-run incremental costs plus common costs
LTE Long-Term Evolution
MANRS Mutually Agreed Norms for Routing Security
MBB mobile broadband
MNO mobile network operator
MTR mobile termination rates
MVNA mobile virtual network aggregator
MVNE mobile virtual network enabler
MVNO mobile virtual network operator
NEBA Nuevo servicio Ethernet de banda ancha (new broadband Ethernet service)
NGA next-generation access
NGN next-generation network
NIIR Radio Research & Development Institute, Russian Federation
NPV net present value
NRA national regulatory authority
NREN national research and education network
NTRA National Telecommunication Regulatory Authority of Egypt
OECD Organisation for Economic Co-operation and Development
OPEX operational expenditures
0SS operation support systems
oTT over-the-top
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(continued)

PCS
PGMC
PISC
PMS
PPP
PSTN
QoS
RAN
RINEX
RLAH
SAC
SDG
SMP
SMS
SPV
STMC
D
TdE
TD-FH
TDM
TELKODER
UMTS
VAS
VDSL
VolP
VULA
WACC
WB
WLR

WSIS
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personal communications service

Plano Geral de Metas de Competi¢do (General Plan of Competition Goals)
public joint-stock company

personal mobile service

purchasing power parity

public switched telephone network

quality of service

radio access network

Rwandan IXP

roam like at home

standalone costs

United Nations Sustainable Development Goals
significant market power

short message service

special purpose vehicle

servicio de telefonia mévil celular (cellular-mobile telephony service)
top-down

Telefdnica de Espafia S.A.U.

top-down FAC-HCA cost model

time-division multiplexing

Turkish Competitive Telco Operators’ Association
Universal Mobile Telecommunications System
value-added service

very high-speed digital subscriber line

voice over Internet Protocol

virtual unbundling local access

weighted average cost of capital

World Bank

wholesale line rental

World Summit on the Information Society
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