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1. Introduction

The Office of the Commissioner for Electronic Communications and Postal
Regulations (‘the OCECPR’) is empowered under The Electronic Communications
and Postal Regulation Law 112(1)/2004 as amended, to make decisions in relation
to the regulatory remedies that may be required to address the risks that arise for
consumers as a consequence of the lack of effective competition.

By virtue of the Decisions that have been issued regarding markets which are
stated below OCECPR assesses and evaluates both retail and wholesale markets in
the electronic communications sector.

1) ADP 315/2013 - Decision with regard to the definition of the relevant market,
market analysis and imposition of regulatory obligations on the organization with
SMP in the relevant market of wholesale (physical) access to network infrastructure
(including shared and fully unbundled access to local sub/loop)in fixed position
(Market 4)

2) ADP 314/2013 - Decision with regard to the definition of relevant market,
analysis for effective competition and for designation of organization with SMP on
the market and imposition of regulatory obligations on the organization with SMP in
the relevant wholesale market of broadband access (Market 5)

3) ADP 317/2015 - Decision with regard to the definition of relevant market,
analysis of regime of competition and the imposition of regulatory obligations on
the organization with SMP in the wholesale market of terminating segments of
leased lines.

4) ADP 316/2015 - Decision with regard to the definition of the relevant market,
the analysis of the regime of competition and the imposition of regulatory
obligations on the organization with SMP on the wholesale market for trunk
segments of Leased lines.

5) ADP 597/2015 - Decision on the examination of the market for wholesale voice
call termination on individual mobile networks and imposing regulatory obligations
to the organization with Significant Market Power (CYTA).

6) ADP 598/2015 - Decision on the examination of the market for wholesale voice
call termination on individual mobile networks and imposing regulatory obligations
to the organization with Significant Market Power (MTN).
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7) ADP 595/2015 - Decision on the examination of the market for wholesale voice
call termination on individual mobile networks and imposing regulatory obligations
to the organization with Significant Market Power (PRIMETEL).

8) ADP 596/2015 - Decision on the examination of the market for wholesale voice
call termination on individual mobile networks and imposing regulatory obligations
to the organization with Significant Market Power (CABLENET COMMUNICATIONS
SYSTEMS LTD).

9) ADP 594/2015 - Decision on the examination of the market for Access and call
origination on public mobile telephone networks and imposing regulatory
obligations to the organization with Significant Market Power (CYTA).

10) ADP 768/15 -Decision in the examination of the market regarding the call
termination on individual public telephone networks provided at a fixed location and
the imposition of regulatory obligations to the Organization with Significant market
Power (Callsat International Telecommunications Ltd)

11) ADP 769/15 - Decision in the examination of the market regarding the call
termination on individual public telephone networks provided at a fixed location and
the imposition of regulatory obligations to the Organization with Significant market
Power (CYTA Ltd)

12) ADP 770/15 - Decision in the examination of the market regarding the call
termination on individual public telephone networks provided at a fixed location and
the imposition of regulatory obligations to the Organization with Significant market
Power (MTN Cyprus Ltd)

13) ADP 771/15 - Decision in the examination of the market regarding the call
termination on individual public telephone networks provided at a fixed location and
the imposition of regulatory obligations to the Organization with Significant market
Power (Primetel PLC)

14) ADP 772/15 - Decision in the examination of the market regarding the lifting of
the regulatory measures which had imposed on Cyta regarding the Market of Local
/ National telephoned networks which provided at a fixed location to residential and
non residential customers

15) ADP 773/15 - Decision in the examination of the market regarding the lifting of
the regulatory measures which had imposed on Cyta regarding the transit services
in the public telephone network provided at a fixed location
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16) ADP 774/15 - Decision regarding the sharing of the costs related to the
closures interface

17) ADP 775/15- Decision in the examination of the market regarding the call
termination on individual public telephone networks provided at a fixed location and
the imposition of regulatory obligations to the Organization with Significant market
Power (Mytelco Ltd)

18) ADP 776/15 -Decision in the examination of the market regarding the lifting of
the regulatory measures which had imposed on Cyta regarding the transit services
in public telephone network at a fixed location for residential and non residential
customers.

19) ADP 777/15 - Decision in the examination of the market regarding the lifting of
the regulatory measures which had imposed on Cyta regarding the call origination
on the public telephone network at a fixed location.

20) ADP 778/15 - Decision in the examination of the market regarding the call
termination on individual public telephone networks provided at a fixed location and
the imposition of regulatory obligations to the Organization with Significant market
Power (Cablenet Communications Systems Ltd).

The initial result of these works was materialised in the publication on February
17™, 2016 of a Consultation Document outlining OCECPR’s preliminary views on a
number of key issues for for the implementation of the following costing tools:

Bottom-Up Long Run Incremental Costs (BULRIC) model for fixed networks
Bottom-Up Long Run Incremental Costs (BULRIC) model for mobile networks
Margin-Squeeze (MS) model

Net Cost of Universal Service (NCUS) model

Ancillary Services model

vvvyyvyy

Stakeholders were encouraged to provide their views and comments to the
methodological approaches proposed for the implementation of these models.

After the publication of this document, five Operators (i.e. Cyta, MTN, Primetel,
Cablenet and Callsat) provided their contributions, outlining their position in each of
the questions listed by the OCECPR!. OCECPR appreciates the time and efforts
dedicated by the operators, and believes these contributions are essential to
improve the robustness of the present document.

! The Operators’ contributions and OCECPR’s responses are described in the Position Statement.
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This methodological document lays out the main methodological approaches that
will be implemented in the above listed Models, considering the Public Consultation
document and the contributions provided by the Operators.

1.1. Structure of the document

The remainder of this document is laid out as follows:

Section 2: The use of costing models in regulation
Section 3: Bottom-Up LRIC Models

Section 4: Margin-Squeeze Model

Section 5: Ancillary Services Model

Section 6: NCUS Model

Glossary of terms

vVvvyvVvyYvVvyYvVvyy

Overview on dimensioning algorithms for BULRIC models

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 4



Public Consultation on the methodology for cost modeling in Cyprus

2. The use of costing models in
regulation

2.1. Bottom-Up LRIC Costing Models

The use of Bottom-Up Long Run Incremental Costing (BULRIC) models is extensive
across the globe, mainly in Europe, after the issue of the “European Commission
('EC’) Recommendation on the Regulatory Treatment of Fixed and Mobile
Termination Rates of 7 May 2009"> (‘EC Recommendation’). The following
paragraphs summarise some of the most important recommendations that may be
extracted from this document:

» Use of Bottom-Up Models for the calculation of MTRs/FTRs:
“It is recommended that the evaluation of efficient costs is based on current
cost and the use of a bottom-up modelling approach using long-run incremental
costs (LRIC) as the relevant cost methodology”

» Definition of symmetric termination rates:
“"NRAs should set termination rates based on the costs incurred by an efficient
operator. This implies that they would also be symmetric”

» Consideration of Modern Equivalent Assets
“The cost model should be based on efficient technologies available in the time
frame considered by the model. Therefore the core part of both fixed and
mobile networks could in principle be Next-Generation-Network (NGN)-based.
The access part of mobile networks should also be based on a combination of
2G, and 3G telephony, reflecting the anticipated situation®”

» Definition of increments for the calculation of termination rates
“Within the LRIC model, the relevant increment should be defined as the
wholesale voice call termination service provided to third parties”

» Depreciation methodology
“The recommended approach for asset depreciation is economic depreciation
wherever feasible”

As it is presented in the exhibit below, most of the EU countries have already
developed Bottom-Up LRIC models in accordance to the EC Recommendation:

2 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009H0396&from=EN
3 The anticipated market situation shall include also 4G
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Country with a public MTR model

Country with no public MTR model but
having answered to the questionnaire

Exhibit 2.1: Overview of the European countries that have implemented Bottom-Up LRIC
models for mobile networks

2.2. Margin-Squeeze Model

The use of Price Squeeze Models is common in several European countries (e.g.
Austria, Belgium, Greece, Italy, Norway, Spain. See Exhibit 2.2 for further detail),
especially after the recent publication of EC’s Recommendation on non-
discrimination obligations and costing methodologies to promote competition and
enhance the broadband investment environment®.

4 C(2013) 5761 final, of 11.9.2013
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The following paragraphs summarise some of the most important recommendations
that may be extracted from this document:

» Monitoring of potential margin-squeeze practices:
“"NRAs should ensure that the margin between the retail price of the SMP
operator and the price of the NGA wholesale input covers the incremental
downstream costs and a reasonable percentage of common costs. Where
wholesale price regulation for NGA wholesale inputs should not be imposed on
the SMP operator when additional safeguards are implemented in accordance
with this Recommendation, a lack of economic replicability can be demonstrated
by showing that the SMP operator’s own downstream retail arm could not trade
profitably on the basis of the upstream price charged to its competitors by the
upstream operating arm of the SMP operator”

» Relevant cost standard:
“The incremental cost of providing the relevant downstream service is the
appropriate standard. A LRIC+ model should be used to calculate the
incremental cost (including sunk costs) and to add a mark-up for common costs
related to the downstream activities”

» Relevant retail products
“"NRAs should assess the most relevant retail products including broadband
services (‘flagship products’) offered by the SMP operator on the basis of the
identified NGA-based wholesale access layer. [...] In addition, NRAs should
consider whether a particular retail product, which may not be among the most
relevant retail products of the SMP operator, is particularly attractive to
alternative operators”

As it is presented in the exhibit below, the development of Price Squeeze Models is
not as extensive as for BULRIC models, though several countries have already
implemented them:

For the sole use of OCECPR - CONFIDENTIAL - 2016© Axon Partners Group 7
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- In use

Not in use

Exhibit 2.2: Overview of the European countries that have implemented Margin-Squeeze
models [Source: Axon Consulting]

2.3. NCUS Model

The Directive 2002/22/EC of the European Parliament, dated on 7" March 2002,
and its amendments (hereinafter ‘Universal Service Directive’) address universal
service obligations and users' rights relating to electronic communications networks
and services. The Universal Service Directive states, in its Article 12, that the NRAs
are required to calculate the Net Cost of Universal Service Obligations (‘USO’) when
they consider it may represent an unfair burden on the designated USO provider.

Annex 1V, part A of the Directive states that the Net Cost calculation should assess
the benefits, including intangible benefits, to the US provider. Recital 20 specifies
that the intangible benefits derived by the USO provider should be deducted from
the direct Net Cost.

As it is presented in the exhibit below, the USO Net Cost is calculated across
several European countries:

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 8
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- USP is compensated

USP is not compensated

Under review

No USO

T — pol

Exhibit 2.3: Overview of the European countries where the USO net cost is compensated
[Source: Axon Consulting]
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3. Bottom-Up LRIC Models

As it has been presented in Section 1, the OCECPR intends to develop two Bottom-
Up LRIC Models:

» Bottom-Up Long Run Incremental Costs (BULRIC) model for fixed networks
» Bottom-Up Long Run Incremental Costs (BULRIC) model for mobile networks

The following paragraphs present OCECPR’'s approach towards their
implementation, structured in the following sections:

» Issues common to both BULRIC Models
» Issues specific to each BULRIC Model

3.1. Issues common to both BULRIC Models

When defining the methodology for the development of BULRIC models there are a
number of general issues that are important for the determination of the results
and the implementation of the calculations within the models. This section contains
the issues related to the implementation of the BULRIC Model, namely:

Cost standard

Allocation of common costs
Asset valuation

WACC

Depreciation method

Period of time modelled
Treatment of the information

vVVvVvVvVVYVYVYYVYY

Demand including Traffic Forecast Methodology for each service to be modeled

The following sections describe the possible options and the suggested solution for
each one of these aspects.

3.1.1. Cost standard

OCECPR will develop bottom-up models under the LRIC approach which is defined
by the ERG as the “methodology [that] calculates the cost of providing a defined
increment of output, on the basis of forward looking costs incurred by an efficient

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 10



Public Consultation on the methodology for cost modeling in Cyprus

operator.”

At the same time, this is the approach recommended by the EC, which
states that “It is recommended that the evaluation of efficient costs is based on
current cost and the use of a bottom-up modelling approach using long-run
incremental costs (LRIC) as the relevant cost methodology™. Moreover in the case
of broadband the Commission specifies that: “The bottom-up long-run incremental
costs plus (BU LRIC+) costing methodology best meets these objectives for setting

prices of the regulated wholesale access services."’

For instance, in the case of voice termination, two LRIC approaches can be
considered depending on how they treat joint and common costs, as it has been
graphically illustrated below:

Cost ,
Level| o e -

Joint and
common
network costs

»

Pure r LRIC+
incremental

costs L Pure LRIC

(relevant to a
specific
service)

Exhibit 3.1: Example of relevant costs under both pure LRIC and LRIC+ standards [Source:
Axon Consulting]

As it can be inferred from the exhibit above, voice termination costs would gather
different subsets of costs depending on whether a Pure LRIC or a LRIC+ approach
is followed:

» Pure LRIC: Only incremental costs directly associated to the provision of voice
termination services would be considered (e.g. variable costs related to BTSs).

» LRIC+: Under this standard, joint and common costs (e.g. license costs) would
be added on top of incremental costs.

5 ERG 2005 Guidelines on accounting separation.
6 EC-2009-Explanatory note on the regulation of MTR/FTR

/ EC(2013) 5761 COMMISSION RECOMMENDATION on consistent non-discrimination obligations and
costing methodologies to promote competition and enhance the broadband investment environment

For the sole use of OCECPR - CONFIDENTIAL - 2016© Axon Partners Group 11
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According to the EC’s recommendation on the regulation of MTRs/FTRs “it is
justified to apply a pure LRIC approach whereby the relevant increment is the
wholesale call termination service and which includes only avoidable costs”. Hence,
OCECPR will calculate the cost of voice termination services based on a Pure LRIC
approach.

However, for the rest of services, in order to allow the recovery of common costs,
these will be calculated based on a LRIC+ approach, which allows the recovery of
common and joint costs that are not incremental to any given service. Under this
approach, fixed and common costs will be recovered in the following manner:

Cost
Level

Average traffic induced costs per minute (Pure LRIC costs)

L . Other wholesale . .
Retail voice Services . . Voice termination
voice services

Exhibit 3.2: Overview of the approach that will be followed to recover fixed and common costs
under the proposed costing standards [Source: Axon Consulting]

3.1.2. Allocation of common costs

As indicated previously, the LRIC+ cost standard incorporates a fair share of
common and joint costs. Thus, a methodology needs to be defined to establish the
criteria that shall be employed for common costs allocation to services. In other
words, to define what ‘fair share’ of these costs each specific service should bear.

The OCECPR has identified a number of potential methodologies to be used for the
allocation of common costs:

» Equi-Proportional Mark-Up (EPMU), allocating common and joint costs to
services in proportion to their incremental costs. This method is very commonly
used and it is simple to implement.

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 12
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» Effective capacity, allocates common and joint costs based on the capacity
used by each service at the busy hour, using the same routing table defined for
the allocation of pure incremental costs.

Even though the EPMU approach is commonly employed as a considerably more
workable solution, it may also present severe limitations, particularly in cases
where common and joint costs represent a significant amount of the cost base.

A main difficulty using the EPMU approach may arise when there are common and
joint costs that may be common to several increments, but may not necessarily be
relevant for all services. For instance, under this approach, common costs
associated to an SMS-C platform would be allocated to all network services based
on their share of pure incremental costs when, in fact, these should only be
allocated to SMS services.

It would be inaccurate, in such cases, to allocate all common and joint costs
indistinctly based on a simple mark-up of purely incremental costs.

Based on the above, OCECPR believes the effective capacity approach to be the
option that more accurately represents how network-related common costs should
be shared among services, as it would attribute common costs based on same
routing table employed for the allocation of pure incremental costs. OCECPR also
considers that the use of this approach would allow a better recognition of the
common costs that should be assigned to services provided over early stage
networks, such as 4G and FTTH services.

Unlike network-related common and joint costs, common costs related to G&A are
normally not relevant only to a particular set of services. Establishing a measure of
‘efficient capacity’ for such costs is often not obvious. The OCECPR thus will employ
an EPMU approach to allocate G&A common costs to services.

3.1.3. Asset valuation

The OCECPR identifies two main potential approaches to be used for asset
valuation:

» Historical Cost Accounting (HCA) is the average price paid historically by the
company to acquire an asset, based on the operator’s book

» Current Cost Accounting (CCA) reflects the current and expected market
value of the assets

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 13
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In its 2009 Recommendation on the regulation of MTRs/FTRs, the European
Commission stated that “It is recommended that the evaluation of efficient costs is
based on current cost and the use of a bottom-up modelling approach using long-
run incremental costs (LRIC) as the relevant cost methodology”. Additionally, it
provides further background to its recommendation stating that “In a competitive
environment, operators would compete on the basis of current costs and would not
be compensated for costs which have been incurred through inefficiencies. Historic
cost figures therefore need to be adjusted into current cost figures to reflect the
costs of an efficient operator employing modern technology”.

Although this methodology has been broadly accepted by most NRAs in the
development of Bottom-Up models for mobile networks, there have been several
discussions among regulators on the suitability of valuating fixed operators’ civil
infrastructure (for instance copper access network, civil works and ducts) according
to Current Cost Accounting, as it may lead to an overestimation of access services’
costs.

In this sense, in its 2005 Copper Statement®, Ofcom concluded, referring to civil
infrastructure assets, that “The value of the RAV (Regulatory Asset Value) is set to
equal the closing HCA value for the pre 1 August 1997 assets for the 2004/5
financial year” whereas it approved the “use of current cost accounting as at
present for assets deployed from 1 August 1997 onwards".

In similar fashion, the EC Recommendation of 2013 ‘on consistent non-
discrimination obligations and costing methodologies to promote competition and
enhance the broadband investment environment’ establishes clear guidelines in
order to avoid such over-recovery of civil engineering related costs. Particularly, the
EC Recommendation of 2013 states the following points:

(34) Unlike assets such as the technical equipment and the transmission
medium (for example fibre), civil engineering assets (for example ducts,
trenches and poles) are assets that are unlikely to be replicated.
Technological change and the level of competition and retail demand are not
expected to allow alternative operators to deploy a parallel civil engineering
infrastructure, at least where the legacy civil engineering infrastructure
assets can be reused for deploying an NGA network.

(35) In the recommended costing methodology the Regulatory Asset Base
(RAB) corresponding to the reusable legacy civil engineering assets is valued

8 http://stakeholders.ofcom.org.uk/binaries/consultations/copper/statement/statement.pdf
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at current costs, taking account of the assets’ elapsed economic life and thus
of the costs already recovered by the regulated SMP operator. This approach
sends efficient market entry signals for build or buy decisions and avoids the
risk of a cost over-recovery for reusable legacy civil infrastructure. An over-
recovery of costs would not be justified to ensure efficient entry and
preserve the incentives to invest because the build option is not
economically feasible for this asset category.

(36) The indexation method would be applied to calculate current costs for
the RAB corresponding to the reusable legacy civil engineering assets. This
method is preferred due to its practicability, robustness and transparency. It
would rely on historical data on expenditure, accumulated depreciation and
asset disposal, to the extent that these are available from the regulated SMP
operator’s statutory and regulatory accounts and financial reports and on a
publically available price index such as the retail price index.

(37) Therefore, the initial RAB corresponding to the reusable legacy civil
engineering assets would be set at the regulatory accounting value, net of
the accumulated depreciation at the time of calculation and indexed by an
appropriate price index, such as the retail price index.

(38) The initial RAB would then be locked-in and rolled forward from one
regulatory period to the next. The locking-in of the RAB ensures that once a
non-replicable reusable legacy civil engineering asset is fully depreciated,
this asset is no longer part of the RAB and therefore no longer represents a
cost for the access seeker, in the same way as it is no longer a cost for the
SMP operator. Such an approach would further ensure adequate
remuneration for the SMP operator and at the same time provide regulatory
certainty for both the SMP operator and access seekers over time.”

Based on the above, OCECPR understands the most appropriate approach for the
valuation of assets is:

» Bottom-Up model for mobile networks: All assets will be valued at their current
cost
» Bottom-Up model for fixed networks:
% Assets purchased after 1/1/2011: All assets valued at their current cost.
% Assets purchased before 1/1/2011: Civil infrastructure assets related to
Cyta’s copper network will be valued at their historical cost. The rest of
the assets will be valued at their current cost.
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3.1.4. WACC

Costing of services needs to take into account a reasonable amount of return on the
invested capital an operator would be able to earn in a truly competitive market. In
order to estimate this reasonable amount of return, the OCECPR proposes the use
of a Weighted Average Cost of Capital (WACC), which is defined as the sum of the
weighted cost of equity and debt. These weights are based on the market value of
debt and equity, respectively.

The use of the WACC is the overwhelmingly preferred mechanism to reflect a
reasonable regulated profit level in the telecommunications industry and is a de-
facto international standard in the implementation of BULRIC models. In particular,
the WACC figures to be applied will be extracted as follows:

» Fixed networks: OCECPR will request this figure from the SMP, given that the
model will reflect its operations.

» Mobile networks: OCECPR will request the WACC figures employed by the three
MNOs currently operating in the Cypriot mobile market. The value that will be
considered in the model will be obtained as a weighted average (in terms of
subscribers) of the values provided by the MNOs.

OCECPR may eventually adjust the figures provided by the operators if it considers
that they are not representative of the market realities in Cyprus, or the figures
provided have not been sufficiently justified by the operators.

3.1.5. Depreciation method

The pattern of cost recovery over time is critically dependent on the depreciation
methodology assumed. The OCECPR is of the opinion that, when estimating the
annualised costs for assets, the Financial Capital Maintenance (FCM) principle
should be respected. The concern of the FCM is to maintain the financial capital of
the company. This maintenance is achieved when the value of shareholder funds is
the same in real terms at the start and at the end of the period. In practical terms,
the FCM principle ensures that the costs incurred for the provision of services are
recovered, including an appropriate level of profit.

A number of depreciation methods may be used, which are compatible with the
FCM principle, such as:

» Straight line depreciation
» Standard Annuity
» Tilted Annuity

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 16
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» Economic depreciation

OCECPR considers the tilted annuity approach as the preferred annualisation
methodology, as it offers the best equilibrium between economic accuracy and ease
of implementation. The tilted annuity allows the consideration of the evolution of
network prices, while avoiding potential deviations due to traffic forecasts
uncertainty which can affect the calculations in the case that an economic
depreciation/adjusted tilted annuity method is used.

With this approach the profile of the costs recovery is adapted with the objective of
recognising variations in asset prices. For example, in case prices of assets
decrease, a new entry in the market could have a great advantage over existing
operators because it will benefit from best prices and therefore lower depreciation

costs.

This depreciation mechanism will be calculated in the models based on the following
formula:

bi
Zif:iZL_l(pn ")

di:I'

Where:

d;is the annualised costs at year i (within the useful life)

I is the investment associated to the asset

piis the reference price of the asset for the year i

UL is the useful life of the asset

ip is the year when the asset was purchased

a;represents the cost of capital factor and responds to the following formula:

a; = (1 + WACC)~(-io+D)

3.1.6. Period of time modelled

Given that the unit costs of services are calculated depending on the demand at a
specific point in time, the period of time modelled will be crucial in the scope of the
possible analyses of the models’ results.

Fixed and mobile networks have been well-established in the Republic of Cyprus for
many years, covering the vast majority of the population. In order to take into
consideration the historical roll-out of fixed and mobile networks, obtain a precise
valuation of civil infrastructure assets, and to be able to calibrate the models, it is
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deemed necessary that the time frame considered shall begin in the past.
Nevertheless, the OCECPR does not consider it essential to go back to the take-up
stages of mobile and fixed networks, as it would add complexity to the modelling
process.

In order to implement the asset valuation mechanisms outlined in section 3.1.3,
OCECPR considers that a time frame starting in the year 2010 would be needed.
This time frame will allow adequately to value civil infrastructure assets
appropriately while allowing the model to be reconciled against operators historical
data.

With regards to the final year of the time frame, a reasonable extent of the period
of time modelled should be considered so as to understand the likely evolution of
network costs towards the medium-term. Accordingly, the model will include a
look-forward period that goes until 2025, so that the time-frame considered will
encompass the period ranging from 2010 until 2025.

3.1.7. Treatment of the information

BULRIC models require a significant amount of inputs to be able to model the
network accurately and to reliably represent the specificities of the Cypriot market.
Data required includes, inter alia, information about traffic volumes, traffic statistics
and patterns, network coverage, number of network elements, location of network
sites, network dimensioning rules or CapEx and OpEx unit costs.

OCECPR will use the information provided by the operators as a primary and
preferential source to populate and calibrate the BULRIC Models. To do so, OCECPR
has already issued a data request template to the operators, in order to facilitate
the exchange of information. Data provided by operators in this process will be
treated as confidential, except when this is already available in the public domain.

In the case that a piece of information is not available, or is not provided by the
operators, the OCECPR shall resort to the use of international benchmarks as
preferred alternative data source.

In the case that a particular piece of data provided by the operators is not
considered to be sufficiently reliable by the OCECPR (for instance, in the case of a
material deviation versus the international norm), it will convene the operator to
justify the value provided with supporting evidence. In the event that such
justification is not deemed acceptable, and thus the provided data is not considered
to be sufficiently reliable, the OCECRP may resort to the use of international
benchmarks as preferred alternative data source.
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The illustration below shows the decision tree that the OCECPR will apply in
determining the appropriate data sources for the implementation of the BULRIC

models:
a Aligned with Yes
Ratalprovidedibyg — Data provided YLP Intl’ =)  Operators’ input
the Operators BT T
| No No
! .
)
H
q Yes Aligned with Yes Input from =
Ig:;'r::r:::'fl —_— Data available —_— own —_— international )
knowledge benchmark ]
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No l No F
Axon’s own . Input from own
knowledge knowledge

Information Decision Verification Inputs m

Exhibit 3.3: Diagram of OCECPR’s data revision process. [Source: Axon Consulting]

3.1.8. Demand

Demand is a key input for the implementation of a BULRIC model, given that the
dimensioning algorithms are designed based on a bottom-up approach. In this
context, the OCECPR considers that this input should be calculated based on the
following information:

» Historic traffic demand, for the historical period, in terms of users, access
lines, data traffic, voice traffic and others.

» Traffic demand forecasts, expected for the future period, and expressed as
inter-annual growth percentage of the total traffic (or average subscribers) per
year compared with the previous year.

In order ensure the alignment of traffic demands that need to be included in the
BULRIC models with the Cypriot market realities, this information will be requested
to the operators.

However, OCECPR may eventually adjust the figures provided by the operators if it
considers that they are not representative of the market realities in Cyprus, or the

figures provided have not been sufficiently justified by the operators. Operators
data will be assessed taking into consideration:
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» Demand evolution observed in the historical period and, in particular, the
monthly consumption per subscriber (e.g. voice minutes)

» The evolution experienced in other European countries with similar
characteristics and where the deployment of the NGN networks presents a more
developed situation.

In case no forecasts are provided by the Operators, OCECPR will determine traffic
forecasts based on the historical traffic trends registered in the Cypriot market as
well as other European markets. These projections would typically be made over
the monthly traffic consumption per subscriber, in order to ensure the underlying
projections are aligned with the realities of the market.

3.2. Issues specific to each BULRIC Model

This section deals with those issues that need to be defined separately for each
BULRIC Model. Specifically, the following key methodological aspects are treated in
the paragraphs below for each type of model:

» Operator definition
» List of modelled services
» Definition of the increments

3.2.1. BULRIC Model for mobile networks

Operator definition

The type of operator to be modelled is a highly relevant conceptual issue, which
determines the subsequent structure and parameters of the model. Likewise, the
selection of the modelled operator in the case of mobile networks must take into
consideration the regulatory approach that is expected to be followed in the
upcoming decisions.

The full range of operator choices are:

1. Actual operators - in which the costs of all actual market players are
calculated.

2. Average operator - in which the players are averaged together to define a
‘typical’ operator.

3. Hypothetical new entrant - in which a hypothetical new entrant to the
market is defined as an operator entering recently with today’s modern
network architecture, which acquires a specified target share of the market.
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4. Hypothetical existing operator — in which the hypothetical existing operator
is modelled as an operator launching services in the market four or five
years in the past after having previously rolled out a network with a modern
network architecture, allowing the operator to attain its hypothetical scale in
2015.

From the options presented above, option 1 would automatically be removed, as it
would not comply with EC’s guidelines against considering actual operators. At the
same time, this approach would only be useful in case asymmetric termination
rates are pursued, which is not the case in Cyprus. From the remaining options,
OCECPR believes a hypothetical existing operator would provide the most suitable
option for cost modelling in the country, as it would enable the determination of
costs in consistency with the existing suppliers of mobile termination in Cyprus, at
the same time it removes the existing inefficiencies that would exist under option 2.

On the other hand, regarding the scale of the modelled operator, we acknowledge
that the EC recommends to “set that scale at 20 % market share. [...] In case an
NRA can prove that the market conditions in the territory of that Member State
would imply a different minimum efficient scale, it could deviate from the
recommended approach™. However, after the review of the European practices, it
becomes clear that most NRAs have adopted a different approach, setting the scale
of the reference operator at the average of the existing MNOs:

9 Source: “Commission recommendation of 7 May 2009 on the Regulatory Treatment of Fixed and Mobile
Termination Rates in the EU" (2009/396/EC).
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Exhibit 3.4: Market share of the reference operator that has been considered in different
European countries [Source: Axon Consulting]

That is, the resulting market shares tend to move between 33,3% (the average
market share of a market with 3 players) or 25% (the average of a market with 4

players). Following a similar approach as that taken into account by most European
NRAs, and given the fact that 2 of the 3 Cypriot MNOs have a market share above
30%, OCECPR is of the opinion that the scale of the reference operator should be
set to 33,3%.

More specifically, the characteristics of the proposed reference operator to be

considered in the Bottom-Up model for mobile networks are summarised below:

>
>
>

Type of operator: Hypothetical existing operator

Market Share: 33,3%

Coverage: Weighted average (in terms of subscribers) of the coverage levels
achieved, under each technology, by the three existing MNOs.

Spectrum: Average of the spectrum bandwidths available by the three existing
MNOs

Network architecture and topology: Mix of the three existing MNOs in the
market
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List of modelled services

The OCECPR considers that the lists of modelled services in the case of the BULRIC
Model for mobile networks should include the services presented below for all
possible technologies GSM, UMTS, LTE at a retail and wholesale level:

P Access services
% Subscription fee
» Data services
< Data per MB
» Voice services
% On-net voice calls
< Off-net voice calls
< Call origination
< Call Termination
» SMS services
% On-net SMS
»  Off-net SMS
% SMS origination
< SMS Termination
» MMS Services
% On-net MMS
<% Off-net MMS
< MMS origination
% MMS Termination
» National Roaming
< Data traffic
< Voice
% SMS
<« MMS
» International Roaming (Foreign visitors in Cyprus)
< Data traffic
% Voice
% SMS
% MMS

v

MVNO Services
Data services
« Data traffic

» Voice services

v

% On-net voice calls
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% Off-net voice calls

% Call origination

% Call Termination
» SMS services

% On-net SMS

% Off-net SMS

% SMS origination

% SMS Termination

< On-net MMS

% Off-net MMS

< MMS origination
% MMS Termination

Additionally, for modelling purposes, the traffic carried out on each radio access
technology will be differentiated in the model.

Definition of the increments

The European Commission recommendation on termination rates stated that “it is
justified to apply a pure LRIC approach whereby the relevant increment is the
wholesale call termination service and which includes only avoidable costs”.

However, no other indications were given in regards to how the other services
should be grouped into increments. More specifically, this grouping is generally
performed based on one of the following approaches:

» Based on technology: services are grouped into increments according to their
technology (i.e. GSM, UMTS, LTE). This approach is more commonly used by
operators for supporting profitability systems and pricing (estimation of variable
costs)

» Based on services type: increments are defined for the main services group (for
example subscription, voice, data and other services). This alternative is more
common among NRAs, as the main concern is to identify those costs that are
directly attributable to certain service classes. For example, the SMS-Centre will
be only associated with SMS services, regardless of technology

OCECPR recognises some merit in the distinction by technology, given that it may
resemble the investment process of mobile operators, by which subsequent
decisions are made on whether, and at what pace, successive technologies are
deployed in the market. However, OCECPR also believes that, for regulatory
purposes, mobile wholesale services should not be regulated on the basis of the
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underlying technology. Based on the above, OCECPR will group the remaining
services based on their type. That is, the following increments will be defined in the
Bottom-Up model for mobile networks:

» Termination (voice and messaging services)
» Other voice and messaging services
» Data

Technology and network considerations

Mobile Access Network

Typically, the characteristics of each technology (as well as their dimensioning) are
considered separately (in terms of coverage, demand and spectrum). The potential
technologies to be modelled in the access network are as follows:

> 2G (GSM)
» 3G (UMTS)
> 4G (LTE)

The EC Recommendation states that "The cost model should be based on efficient
technologies available in the time frame considered by the model”. Given that all
three technologies are massively present in the country, OCECPR believes all of
them should be captured in the model.

Transmission Network
The most commonly used transmission technologies are:

» Microwave Links
» Leased Lines
» Optic Fibre / Dark Fibre

Typically, the choice of one technology or another depends heavily on the required
capacity (bandwidth) of the network, and on the geographical environment of the
sites. For instance, optic fibre may be preferred when a high capacity link is
required but may not be cost effective when lower capacity is needed. On the other
hand, microwave links may be more cost effective to connect base stations in more
isolated environments.

As all three options are generally being used by mobile operators worldwide,
OCECPR finds it appropriate to include them all in the model. The deployment mix
of these technologies will be based on the actual use of these technologies by the
MNOs.

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 25



Public Consultation on the methodology for cost modeling in Cyprus

Core Network

There are two different technologies that can be defined for modelling the core
Network:

» 3Gpp Legacy Core Network: Architecture typically used by operators with 2G/3G
networks. This architecture includes a separation between the control layer
(MSC-S) and the traffic layer (MGW).

» Evolved Core Network: Common solution implemented when LTE services are
being deployed by an operator. Under the NGN architecture, the core network is
IP based.

As the three technological access options will be considered in the model, OCECPR
believes it is necessary to contemplate the deployment of a 3Gpp Legacy core
network (to handle 2G and 3G access traffic) as well as an evolved core network (to
handle 4G access traffic)

3.2.2. BULRIC Model for fixed networks

BULRIC model for a fixed network

The definition of the modelled operator for the BULRIC model for fixed networks is
to be made based on the same alternatives as presented for the model for mobile
networks. However, in this case, given that in most markets there has been, for
years, a fixed state-owned operator that gathered a high market share, many NRAs
have adopted an approach consistent in modelling only that incumbent operator.

This is for instance the case of Malta or Belgium, among others, which stated in

their consultation papers:

» Malta (MCA): “The Model uses GO’s scale and scope as a proxy of the model’s
hypothetical efficient operator. The choice of GO as a proxy for the model’s
hypothetical efficient operator reflects the fact that, to date, the operator offers
the majority of the regulated services under review [...], as well as having a
significant presence in such markets”*’

» Belgium (BIPT): “This approach ensures that the resulting costs of service are
directly (efficiently) comparable to the services offered by Belgacom (the
operator under regulatory consideration) particularly for services like unbundling

where economies of scale are important. Reference points and input values can

10 G0 is the leading telecommunications provider in the Republic of Malta
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be obtained from Belgacom directly, without the need to transform
comprehensive sets of inputs to a different operator situation (which would be
the case for a new entrant model, for example). The existing operator approach
allows the target core and access NGN to be outlined with reference to
Belgacom’s current plans, which will in most cases largely determine the
availability of wholesale services on the Belgian market.

Whilst there are some drawbacks to using this approach, such as the
requirement to disguise confidential information which is closely (or exactly)
based on Belgacom’s actual business information, and the requirement to
specify ‘efficient’ roll-out profiles for NGN elements; these drawbacks are
considered minor in comparison to the adoption of other operator types (such
as a hypothetical new entrant model). This is because there are various other
disadvantages of using other operator types, for example not reflecting costs
similar to Belgacom’s costs, requiring additional assumptions on network
deployment, limited ability to compare the model with top-down data, etc.”

This approach is also shared by many other NRAs in Europe, such as AKOS
(Slovenia), RRT (Lithuania), Hakom (Croatia), BNetzA (Deutschland), CTU (Czech
Republic) or RTR (Austria).

OCECPR believes these arguments are perfectly replicable to the situation of the
fixed telecommunications sector in Cyprus, and hence, considers it appropriate to
model a hypothetical existing operator based on Cyta. This hypothetical operator
will have the same characteristics as Cyta in terms of demand, coverage, and

network topology.
List of modelled services
The list of services to be included in the BULRIC Model for fixed networks will be:

» Access services

« Copper access
* PSTN retail subscription fee
« ISDN2 retail subscription fee
« ISDN3O0 retail subscription fee
« Retail Naked DSL subscription fee
« Local Loop Unbundling (LLU) subscription fee.
e Local Sub Loop Unbundling (LSLU) subscription fee.
« Shared Access subscription fee.
+ LLU and LSLU Access with Bonding
* Wholesale line rental subscription fee

< Fibre access
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e FTTH retail subscription fee
e Virtual LLU over FTTH/GPON
e Virtual LLU over FTTC (including bonding)
» Voice services
% On-net voice calls
% Off net voice calls to fixed and mobile operators
% Outgoing voice calls to non geographic numbers
% Broadband to broadband voice calls
% Call termination
< Call origination
» Lease Lines Connection and
< E1 National Retail LL
< E3 National Retail LL
< STM1 National Retail LL
< STM4 National Retail LL
< STM16 National Retail LL
< E1 Terminating Wholesale LL
< E3 Terminating Wholesale LL
% STM1 Terminating Wholesale LL
<% STM4 Terminating Wholesale LL
< STM16 Terminating Wholesale LL
< E1 National Trunk Wholesale LL
< E3 National Trunk Wholesale LL
< STM1 National Trunk Wholesale LL
< STM4 National Trunk Wholesale LL
< STM16 National Trunk Wholesale LL
» Broadband
< XDSL broadband subscription fee
< FTTX broadband line subscription fee
< Bitstream line subscription fee
» International Capacity
< Backhaul at the Landing station subscription fee
< International Capacity from the landing stations in Cyprus to the main
destination abroad subscription fee
» IPTV
< IPTV subscription fee

Definition of the increments

Similarly to what has been presented for the BULRIC model for mobile networks,
the European Commission position is also applicable in this case. That is, “it is
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justified to apply a pure LRIC approach whereby the relevant increment is the
wholesale call termination service and which includes only avoidable costs”.

However, NRAs are given freedom on how to define the increments applicable to
the rest of the services. In this case, international practice shows that, in fixed
networks, it is common to define increments making a distinction between access
and conveyance. Based on this first-level separation, it is possible to introduce
further disaggregation.

For instance, the IBPT (Belgium NRA) stated in its public consultation document
that “the cost model calculates the marked-up long-run average incremental costs
(LRAIC+) of a number of large service groups (i.e. large increments):

» traffic in the core network
» subscriber and FTTO access lines
» various separate (wholesale) ancillary services.”

OCECPR believes that a definition of the increments based on the level of the
network (access or core) would allow a proper differentiation of the costs
associated to subscribers and those related to the traffic generated. Hence, OCECPR
will use the following definition of increments in the BULRIC model for fixed
networks:

» Voice termination
» Access lines
» Conveyance traffic

Technology and Network considerations

Fixed Access Network

Given that the operator to be modelled in the fixed network will share the same
characteristics as Cyta, OCECPR believes that the following access technologies
should be considered:

» ADSL/ADSL2+/VDSL2 deploying vectoring and bonding
» Optical Fibre (GPON)

The model will consider a migration pattern from one technology to another, so that
both technologies will coexist in the model.
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Transmission Network

The transmission technologies commonly adopted by fixed operators are presented
below:

Microwave Links
SDH Fibre Transmission
Native Ethernet Fibre Transmission

vvyvyy

WDM Fibre Transmission

Given OCECPR’s needs of representing the current status of the fixed incumbent
operator in that model, all of the above presented technologies will be taken into
consideration to the extent they are being used by Cyta.

Core Network

Finally, the core network architectures that are commonly used in fixed networks
are presented below:

» Legacy TDM Network: Based on switching exchanges (remote, local, secondary,
tandem, etc)
» NGN Core Network: Based on an IMS all-IP network

The international best practice shows that the NRAs assume both architectures in
BULRIC Models, with the most recent models tending to consider only an NGN Core
Network. It is OCECPR’s consideration that modelling NGN networks is useful for
advanced markets with higher broadband speeds.

As of now, it is OCECPR’s understanding that CYTA is in process of developing an
all-IP network, which is expected to be completed by the end of 2017, and will
coexist for a certain stage of the migration work with the existing TDM network.

In light of the previous paragraphs, OCECPR suggests to include both TDM and NGN
core network architectures, which will transition from one to another based on
Cyta’s network plans.
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4. Margin-Squeeze Model

According to the definition made by the ERG, “A margin squeeze (also known as
price squeeze) is a situation where a vertically integrated firm with market power in
a key upstream market, supplies rival firms in associated downstream markets and
sets prices for the input and the downstream service in a way that renders
unprofitable the activities of its competitors in the retail market.”*! In a situation of
a margin squeeze, competitors are unable to replicate the retail prices of the SMP
operator profitably.

The following exhibit presents an example of a price/profit squeeze issue.

45 - Price Squeeze
A 4
40 -
A
35 -
30 -
M Revenues
»n 25
8 W Own network costs
=)
Y20 - B Wholesale costs
I Retail costs
15 -
10 -
S .
0 - T
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Exhibit 4.1: Illustrative example of a predatory pricing issue [Source: Axon Consulting]

The margin-squeeze model will calculate the costs associated to the provision of the
services included in the tariffs and corresponding revenues of the retail offers in the
fixed and mobile broadband access markets, in accordance with the EC's
recommendation “on consistent non-discrimination obligations and costing

1 Report on the Discussion on the application of margin squeeze tests to bundles, ERG, 2009.
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methodologies to promote competition and enhance the broadband investment
nl2

environment”-<.
At the end of the calculation process, the PS test is performed according to the
following relation:

R—=(CW+CR+CN+M)=>0

Where (1) R is the revenues from customer, (2) CW is the wholesale costs, (3) CR
is the retail costs, (4) CN is the network costs, and (5) M is the reasonable margin
(defined as a percentage of the cost that can be changed by the user in the control
panel).

This section presents the main methodological aspects that are deemed of
relevance by OCECPR in the development of the margin-squeeze model.
Specifically, the following key issues are treated in the paragraphs below:

Reference Operator
Aggregation Level

Products

Cost Standard

Relevant downstream costs
Reasonable Profit

vVvvyVvvVvyYvVvyy

Time modelling for costs

4.1.1. Reference Operator

The implementation of a margin squeeze test involves a certain number of key
methodological choices. One of them is a choice of the level of efficiency of the
operator used in the test. It must be decided if the efficiency level of the tested
operator is comparable to the scale of the SMP operator or to the scale of the
generic (alternative) operator.

In this context, three different approaches are generally applied by NRAs:

1. Equally efficient operator (EEO): efficient operator in the downstream
market with the scale of the SMP operator, so the costs can be taken from
the SMP operator’s regulated accounts.

2 Eyropean Commission, C(2013) 5761, 2013
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2. Reasonably efficient operator (REO): efficient operator in the
downstream market, with a cost base of a generic (alternative) operator
which does not have (yet) the scale of the SMP operator.

3. Adjusted equally efficient operator (adjusted EEO): efficient operator
based on the SMP operator’s costs, adjusted to the scale of the generic
(alternative) operator for which the margin squeeze test is conducted.

According to the EC Recommendation, “Downstream costs are estimated on the
basis of the costs of the SMP operator’s own downstream businesses (EEO test)".
Hence, it is clear, according to the EC, that only alternatives 1 or 3 would be
appropriate.

The EC also states that when any of the following circumstances are met, it would
be appropriate to introduce adjustments on the scale of the EEO:

» when market entry or expansion has been frustrated in the past or;

» when very low volumes of lines and limited geographic reach as compared to
the SMP operator’s network indicate that the objective economic conditions do
not favour the acquisition of scale by alternative operators

Given the fixed market situation in Cyprus, where the scale of the alternative
operators is limited, adopting an adjusted EEO approach is considered would be the
recommended approach by the EC.

In defining the actual market share of the adjusted EEO, the Norwegian
Communications Authority studied the approaches adopted by different NRAs,
concluding that “NRAs often use a 20% to 25% market share”*3. This is contrasted
with OCECPR’s studies, which show that Greece has adopted a 13,5% market
share, Norway adopted a 20% market share, and Croatia adopted a 25%. OCECPR
considers that a reasonable approach would be to consider an scale of the adjusted
EEO equal to 20% of the market.

4.1.2. Aggregation Level

The EC Recommendation does not specify the level of aggregation that should be
adopted in the development of margin squeeze models. On the other side, NRAs
have typically adopted one of the alternatives presented below:

13 Principles for margin squeeze tests for fibre access in Market 4 and 5, February 2015.
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» product-by-product analysis: test performed on each bundle/standalone offer,
with each one having to be profitable to pass the test.

» aggregation of (a group) of products: test performed on a group of
bundles/standalone offers, which as a group need to be profitable to pass the
test.

» combinatorial approach: different combinations of the previous alternative are
taken into account in order to run the test.

In its guidance on the EC Recommendation, the BEREC outlined that “There are a
number of reasons underpinning the use of a product-by-product test in an ex-ante
setting where an operator has SMP upstream to one or a number of wholesale
inputs required to replicate an offer at the retail level. In particular, the use of a
product-by-product approach ensures that each bundle/standalone offer is
replicable and that there can be no form of cross-subsidy between
bundles/standalone offers”.

At the same time, what the EC did recommend was that “The NRA need not to run
the test for each and every new retail offer but only in relation to flagship products
to be identified by the NRA”, and defined ‘flagship products’ as the “most relevant
retail products including broadband services”.

OCECPR will conduct a product-by-product analysis of the products offered by Cyta
in the fixed and mobile markets, as well as those commercialised by MTN in the
mobile market.

4.1.3. Products

The EC Recommendation states that “WRAs should identify flagship products on the
basis of their current and forward-looking market observations, in particular taking
account of their relevance for current and future competition. This should include
and assessment of retail market shares in terms of the volumes and value of
products based on NGA regulated wholesale inputs and, where available,
advertising expenditure.”

On the analysis of the alternatives adopted by other European NRAs, it seems that
there is a common trend on how flagship products should be defined:

» MCA (Malta): “The MCA proposes the following criteria that GO needs to
consider when determining which of its retail broadband offers, be they bundles
or stand-alone, fall within the set of flagship products:

% 1. Those products which, in descending order, represent in sum 70% of
GO'’s broadband subscriber base;
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< 2. In the event that there is any product/s which individually accounts
for a revenue share of 10% or more of the total revenues of broadband
based offers, but which has not been captured under the 70%
threshold, this product will be added to the list of flagship products;

% 3. One stand alone business and residential broadband product which
accounts for the highest share in terms of subscribers unless captured
in any of the above criteria.”

» NKOM (Norway): “Flagship products comprise those tariffs with the highest
revenue which cover 70% of the revenue within the relevant 12 months term
before the MST is conducted. In addition, products with a market share of 10 %
either with respect to subscriber numbers or revenue within this time frame will
be included in the MST.”

» ILR (Luxemburg): “Flagship products: products which in sum represent a
revenue share of 70% of all retail products of the SMP operator in the
broadband market. Additionally, all products which represent a revenue share of
at least 10% are treated as flagship products”

OCECPR will analyse the complete product portfolio of Cyta’s fixed segment,
whereas it will only analyse those flagship products offered by Cyta and MTN in the
mobile market that jointly represent a revenue share of 70% of all retail products
of each of the two operators in the mobile market.

4.1.4. Cost Standard

Annex II of the 2013 Recommendation states that the ex ante economic
replicability test is intended to assess “whether the margin between the retail price
of the relevant retail products and the price of the relevant NGA-based regulated
wholesale access inputs covers the incremental downstream costs and a reasonable
percentage of common costs”. Additionally, it states that “the incremental cost of
providing the relevant downstream service is the appropriate standard. A LRIC+
model should be used to calculate the incremental cost (including sunk costs) and
to add a mark-up for common costs related to the downstream activities”.

In line with the 2013 recommendation, OCECPR supports this methodology and is
proposing the use of the LRIC+ approach which allows for recovery of the total
efficiently incurred costs. However, when this data is not available, fully distributed
costs (FDC) may need to be used based on data from the SMP operator’s accounts.
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4.1.5. Relevant downstream costs

The development of a margin squeeze model must consider all the incremental
costs that are incurred in the provision of the SMP’s retail offerings. These shall
include:

» Own network costs. Represent the costs an alternative operator would have
for deploying its own network, which may include the following network
elements:

% Equipment at the point of co-location (Ethernet switch, ports);

% Transmission (network nodes and links), including international
capacity;

% Cost related to interconnection locations

< Operating and maintenance costs

< Capital costs related to network infrastructure

These network elements will be dimensioned so that they can cope with the
demand of the reference operator. Capital related expenses will be depreciated
according to the same useful lives considered in the Bottom-Up model for fixed
networks.

» Costs for terminating traffic in other networks. Based on the termination
rates regulated by the OCECPR.
» Retail costs. According to BEREC!*, NRAs generally include the following retail
cost categories:
< Customer acquisition and retention
« Customer care
< Marketing and advertising
< Billing
< Sales personnel salary/Sales commission
< Bad debt
<+ CPE/Distribution of CPE
< Product development/management
% Common costs.

The model will assumes that retail costs are driven by the number of new
customers and by the number of current customers. New customers (net

4 BEREC Guidance on the regulatory accounting approach to the economic replicability test, 2014, p. 20.
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additions) will drive subscriber acquisition, sales and distribution and installation
costs. Other retail costs will be grouped as current customer driven.

» Other costs (regulatory, number portability etc.). Besides the above
mentioned downstream costs and retail costs, other costs may exist that could
be of relevance, such as expenses due to regulatory obligations or number
portability, which will also be included in the model.

» Other common costs. Administration and management costs, which cannot be
allocated to individual services, will be considered and allocated based on the
use of an Equi-proportional mark-up (EPMU). The percentage of administration
and management costs to be included will be calculated based as the ratio of
total common costs to total incremental costs.

The sources that will be employed in order to gather the information required to
properly consider these costs, are presented below:

Wholesale prices for regulated and non-regulated products

Information obtained from the SMP operator in the data gathering process
Cost data extracted from Bottom-Up or Top-Down models

Statistics gathered by the OCECPR

Benchmark values on certain parameters where local data is not available.

vVvvyyvyy

4.1.6. Reasonable Profit

The relevant competitive return or margin in a margin squeeze context is usually
identified indirectly by using a WACC approach for the downstream business. The
WACC should reflect the risk of the retail business of the reasonably efficient
operator. Otherwise, the margin between the wholesale and the retail price is not
sufficient for an efficient competitor to earn an appropriate return on capital in the
retail market.

For the development of the margin-squeeze model, OCECPR will consider the same
WACC as that adopted for the Bottom-Up model for fixed networks.

4.1.7. Time modelling for costs

In the assessment of the value of the costs and revenues in the margin squeeze
model, there is a choice between static approaches, based on current financial
figures, and methods that take into account future profitability and costs. In more
detail:
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» A static approach considers that cost and revenue inputs such as assets,
customer acquisition costs, set-up fees and investments are annualised (spread
over a fixed period of time) or depreciated (accounting depreciation of assets),
but it does not consider environmental changes (for example, how the usage of
the service changes over time, how customers would react to new services, or
how the economic crisis can impact revenues). In this respect the static
approach is very conservative since it does not allow speculation regarding the
success or misfortunes of the products tested.

» The dynamic approach, also called Discounted Cash Flow (DCF), considers how
services are used and how cash flows vary over the years, in addition to the
depreciation and annualisation. DCF is considered a valid method used in
business planning and financial evaluations.

Static approaches are usually employed in cases of stable markets with predictable
revenues and costs and low variation elements in the business. As a rule-of-thumb,
it is the most straightforward methodology to estimate business and financial
values without the need of complex calculations in order to predict the value of
investments in the future. It's advantageous due to the fact that it does not
speculate on future costs and revenues, but solidly bases the test on today’s
situation. Whether the test is performed regularly with updated information, or as a
one-off, it delivers a reasonable and valid estimation.

The OCECPR proposes the use of the static approach, as it delivers a reasonable
and valid estimation. It should be noted that opting for the static approach does not
in any form imply that investments and one-off costs incurred by undertakings
need to be recovered over a period of only one year. On the contrary, the spread of
investments and one-off costs such as network assets and customer acquisition
costs are spread over a number of years or annualised.
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5. Ancillary Services Model

The OCECPR notes that there is a number of services included (or which may be
included) in the wholesale reference offers, that are not appropriate to be included
in the fixed or mobile BULRIC models. Services which shall not be incorporated in
the main BULRIC models are those that meet one or more of the following
conditions:

» Services which do not make use of network equipment, in particular services
related to one-off interventions or ancillary services

» Services which make use of very specific and limited number of network
resources

» Services of reduced materiality

With the objective of setting appropriate wholesale tariffs for such services, the
OCECPR intends to develop a separate and simpler costing module, which will not
be linked to the BULRIC models described in the above sections.

Given the length of the number of ancillary services to be included in this model,
these have been split according to the reference offer they belong to:

5.1. Connection Services

« Cooper access
* PSTN retail connection fee
+ ISDN2 retail connection fee
+ ISDN3O0 retail connection fee
« Retail Naked DSL connection fee
e Local Loop Unbundling (LLU) connection fee
¢ Local Sub Loop Unbundling (LSLU) connection fee
« Shared Access connection fee
« Wholesale line rental connection fee

% Fibre access
e FTTH retail connection fee

% xDSL broadband connection fee

< FTTX broadband line connection fee

< Bitstream line connection fee

» International Capacity
% Backhaul at the Landing station connection fee
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*

< International Capacity from the landing stations in Cyprus to the main

destination abroad connection fee

» IPTV
% IPTV connection fee

5.2. Carrier selection and preselection Reference Offer

» Activation/Deactivation of services for selection/preselection
% Activation of selection service
% Activation of pre-selection service
< Activation of selection and pre-selection services
« Deactivation selection and/or pre-selection service
< Evepyonoinon Ynnpeoiag MpoeniAoyrng ®opéa ava aitnon ZuvdpounTh
< Refused application for pre-selection service
% AkUpwon aitnong yia Tnv onoia de&v £xel OTAAEl €ykaipa and Tov
Mapoxea otn Cyta n npwTOTUNN AITNON ZUVOPONNTA
» TEAH YMNHPEXIAZ MAPOXHXZ NMAHPO®OPIQN XPEQZHZ 'H/KAI XPEQZTIKQN
MAAMQN TIA KAHZEIZ TOY APOMOAOIOYNTAI MEzZQ THZ YIMHPEZIAZ
EMIANOIMHX KAI NMPOEMIAOIHZ ®OPEA
< Evepyonoinon napoxng NANPo@opIinV XPEWOoNG KANCEWV KAl XPEWOTIKOV
NAAP@V yia TIG YNNPETieg
< [MMapoxrn unnpeciac napoxnc MNPOQPOPI®V XPEWONG N/KAl XPEWCTIKWV
NaAg®V ava uvopounTn
» TEAH MAPOXHZ ®PAIQN EZEPXOMENQN KAHZEQN ME XPHZH TOY KQAIKOY
MPOEMNIAOIHZ ®OPEA
< Activation of barriers for outgoing calls
% Mapoxn unnpeciac ppaywyv EEPXOUEVOV KANOEWY ava ZuvdpounTn
» TEAH YMNHPEXZIAXZ ENAAANAKTIKHZ AIOAEYZHX
% TEéMNoG evepyonoinaong TnG Ynnpeoiag EvaAAakTikng Al0dsuong ava Tonikd
KévTpo
< TEAN ZuAhoyng KAnoewv avaloya pe Tn dpopoAdynon TNG KARONG

5.3. Interconnection Reference Offer
» Basic interconnection services

% Ynnpeoia ApopoAloynong KANoswv PEOw TOU STaBepoU  Anpogiou
TnAepwvikoU AikTUouU Tng Cyta

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 40



KD
£

Public Consultation on the methodology for cost modeling in Cyprus

Ynnpeoia ApopoAoynong KAfoswv MEOw Tou Anupociou  AlKTUoU
HAekTpovikwv Enikoivoviov GSM Tng Cyta

» Other interconnection services

Termination in directory enquiry services of CYTA
TepuaTiopog os Ynnpeaieg NMpoownikoU ApiBuou
TepuaTiopog oTnv Ynnpeoia «'Evac ApiOuocs
Termination of voice mail service

» TEAH XYNAEXHX XE KOMBO META®OPAZ ZHMATOAOZIAX
» TEAH ZEYZEQN AIAZYNAEZHZ KAI MEPIKQZ MIZOQMENQN KYKAQMATQN

KD
£

KD
£ X4

TEAN eykaTaoTaong NMUAng KéuBou Alaocuvdeong XT1o XT1abepo AiKTUO TNG
Cyta
e 1n Zev&n oe MM pe véa onuatodoaia npog Tov EAeykTn MuAwv
Meéowv (EMM) pEow TOUu avTioTOIXOU KOWBOU METAPOPAC
onuaTodoaoiag (STP)
s 1n ZelU&n oe MM pe véa onuaTodoaoia nNpog Tov avTtioToixo EMM
MEOW UQIOTAPEVNG oUvdeoncg Tou EM pe To dikTuo STP
e 1n ZeU&n oeg AGAAn MM nou eAéyxetal and Tov idio EMM nou
gival ndn ouvdedepévoc o EN
+ 1n ZeU&n oe TTK pe ansuBeiag onuartodoaoia
e 1n ZeU&n os TTK pe véa onuaTodoaoia yeow evog HiS (STP)
¢ 1n ZeU&n os TTK pe véa onuaTodoaoia yeow duo HiS (2xSTP)
« EykaTtdoraon ot MUAN MEowv
« EykatdoTtaon o TNAepwVIkO KEvTpo
Télog eykaTtdoTaong MUANg AlaoUvdesong 155 Mbps oTo AikTuO
HAekTpovikwv Enikoivoviov GSM Tng Cyta
« TéMog EykatdoTaong MNMUAng 155 Mbps

5.4. LLU Reference Offer

» Information services

KD
£ X4

Investigation availability service
« Active local loop
« Inactive local loop
« Shared access to the local loop
« Active local sub-loop
« Inactive local sub-loop
Information on specific local loops with automated access
Information on specific local loops and local sub-loops without
automated access
«  Mnkog Evepyou TonikoU Bpoxou
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«  MnKog kal YETPRoEIC noloTNTag Evepyou TonikoU Bpoxou
«  Kevrtpikog Kataveuntmng Kalwdiwv (KKK) kai 31akAadwTAG
kaAwdiwv EvepyoU TonikoU Bpoxou kal TonikoU Yno-Bpoxou
«  Kevrtpikog Kataveunmng KaAwdiwv (KKK) kai O1akAadwThGg
kaAwdiwv Avevepyou TonikoU Bpoxou kalr TonikoU Yno-
Bpoxou
«  MnNKoG Kal PJETPROEIG NoIOTNTAG AvevepyoU TonikoU Bpoxou kal
TonikoU Yno-Bpoxou
+  MnKog Kal YETPROEIC NoloTNTAg Evepyou TonikoU Yno-Bpoxou
« Other information services
+ Manually information and on the basis of the procedure laid
down in Article 6.1.5.9 of Annex 5 to the Agreement
- Nepioxn kdAuwng  (odoi nou eEunnpeTolvTal),
TonoBeoia/dielbuvon  kal  ovopacia Twv  KevTpik®v
Kataveuntov  KaAwdiov  (KKK)  kar  diakAadwTwv
KaAwdiwv (AK)
- ApiBudg Evepywv kal Avevepywv Tonikwv Bpoxwv ava
KKK kar AK
- KaAwdiakn anocrtacn and Toug JIakAadWTEG KaAwdiwv
(AK) péxpl Toug avTioToiXoug KevTpikoUc KaTaveunTeg
Kalwdiwv (KKK)
» Other fees
% AvwTtato TéAog AAAayng TonikoU Bpoyxou ) TonikoU Yno-Bpoxou
% AvoTato TEAog AdikaloAdoynTou AITAPATOC yia YnooTrpi&€n kaTtd Tnv
Mapoxn kai AdikaioAdynTng Avagopdg BAABNGg
< AvwTaTto Télog EninpoocBeTng Eniokeywng
% AvoTata TEéAn AkUpwong AiITnoswv yia AAAayn TonikoU Bpoxou R
TonikoU Yno-Bpdyou ylia YnooTrpi§n kata tnv Mapoxn kai yia Avagopd
BAGBNG
« AvwTaTo TéAoc akUpwaong aitnong yia AAayn TonikoU Bpoxou
n TonikoU Yno-Bpoxou
«  AvwTaTto TéAoc akUpwong aitnong yia YnooTnplén katd Tnv
Mapoxn
« AvwTaTo TéAog akUpwang Avapopdg BAABRNg

5.5. WLR Reference Offer

» PSTN wholesale services
«» Activation on a new PSTN line
% Anoouvdeon/ Enavacuvdeon Mpapung PSTN
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% Mpoowpivr Alakonr Fpappng PSTN kal EnavacUvdeon
< Deactivation of PSTN lines

% MeTapopd MpapPng evrog enapyiag

< Change of number

» ISDN BRA wholesale services
% Activation on a new ISDN BRA line
% Temporary cessation of ISDN BRA service and reconnection
% Deactivation of ISDN BRA lines
% MeTapopd Mpappng evrog enapyiag
% MeTapopd Mpappng ISDN BRA kai aAhayn NT
< Change of number

» ISDN PRA wholesale services
< Activation on a new ISDN PRA line
< Deactivation of ISDN BRA lines
% Transport route within Province
< Change of number — first 300 figures
< AA\ayr F'ewypagikoU ApiBuou -MpocBeTol ApiBuoi (ekaTtovTada f HEPOC)

5.6. Mobile Reference Offer

Services to mobile Service Providers (SP) and Enhanced Service Providers
(ESP)

YMNHPEZIES SYNAPOMHTIKHS KINHTHZ THAE®QNIAS
» Activation of the SP or the ESP
< Activation of the SP or the ESP
< Additional fee for activation of ESP which maintains his own home
location register (HLR)
» Activation of users
< Activation of SIM card
» Billing Information
» Traffic services
< International Roaming Services
» User covered in Zone 1
- Outgoing calls
e Calls to States in Zone 1 and calls to Cyprus
- SMS
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- Data Services
% TepuaTIONOG o€ TeAIKOUG XproTeg Tou XTaBgpol AikTUou TnG ATHK
% Termination in CYTA 11892 information services 11892
< Termination in Extraordinary Emergency Services 112/199
% Termination in three-digit and four-digit humber service (except 1893,
1895)
% TeppaTiopog os Ynnpeoieg NpoownikoU ApiBuou
% TeppaTiopog os Ynnpeoia 'Evag ApiBuog
% Ynnpeoia Olgpelivnong JpodoAOYNONG KANOEwWV MPEOW TOU KivnToU
O0IkTUOU TNG ATHK
Other services
% TeAn Aiaxeipiong Twv TeAlkwv XpnoTwv Tou AikaloUXou ME N
auTopaTonoinuevn npdéoBaon
% TeAn Aiaxeipiong TeAlkwv XpnoTwv AIKaloUXou HE AUTOUATOMOINHEVN
npoopaon

YNHPEZIEZ MPONAHPQMENHS KINHTHZ THAEDQNIAZ

>

Activation of the SP or the ESP
< Activation of the SP or the ESP
< Additional fee for activation of ESP which maintains his own home
location register (HLR)
Activation of users
< Activation of SIM card
Traffic services
< Billing Information
< International Roaming Services
» User covered in Zone 1
- Outgoing calls
e Calls to States in Zone 1 and calls to Cyprus
- SMS
- Data Services
< Termination in Extraordinary Emergency Services 112/199
% Ynnpeoia Oigpelivnong OpOoNOAOYNONG KANOEWV HECW TOU KIvnNTOU
O0IkTUOU TNG ATHK
Other services
% TéAn Aiaxeipiong Twv TeAikwv XpnoTwv Tou AIKaloUXou HE Wdn
auTopdartonoinuévn npdoBaacn

Services to MVNO Type-A

>
>
>

Activation of the MVNO Type-A
Billing information
Traffic services
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< International Roaming Services
» User covered in Zone 1
— Outgoing calls
e Calls to States in Zone 1 and calls to Cyprus
- SMS
- Data Services
% TeppaTiopog o TeAikoUc XproTeg Tou >Tabepoul AikTUou TNG ATHK
% Termination in CYTA 11892 information services 11892
% Termination in Extraordinary Emergency Services 112/199
< Termination in three-digit and four-digit number service (except 1893,
1895)
% TepuaTiouog os Ynnpeoieg Mpoownikou ApiBuou
% TepuaTiopog os Ynnpeaoia 'Evag ApiBuodg
% Ynnpeoia Oigpelivnong OpopoAOYyNonG KANOEWV HEOW TOU KIvnToU
dIkTUOU TNG ATHK

Services to MVNO Type-B

» Activation of the MVNO Type-B
P TeAn Zuvdeong oe Kevtpo Metaywyng KiviTtav Ynnpeoiwv (MSC) Tng ATHK
» Billing information
» Traffic services
« International Roaming Services
+ User covered in Zone 1
- Outgoing calls
e Calls to States in Zone 1 and calls to Cyprus
- SMS
- Data Services
% TepuaTIONOG 0 TeAIKOUG XproTeC Tou XT1aBepou AikTUou TnG ATHK
% Termination in CYTA 11892 information services 11892
% Termination in Extraordinary Emergency Services 112/199
< Termination in three-digit and four-digit number service (except 1893,
1895)
< TepuaTiopog o Ynnpeoieg MpoownikoU ApiBuou
< TepuaTionog o€ Ynnpeoia 'Evag ApiBuog
< Ynnpeoia OJigpelivnong OpOHOAOYNONG KANCEWV HECW TOU KIvNTOU
OIkTUOU TNG ATHK

5.7. Leased Lines Reference Offer

» Reject the Request for Wholesale Leased Lines

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 45



Public Consultation on the methodology for cost modeling in Cyprus

» Other Services

o,

% Tehog AdikaloAoynTng Avagopdc BAABNGg

KD

% Tehog EmnpdoBeTng Eniokewng

5.8. Broadband Reference Offer

» BROADBAND ACCESS 2 IP
< Enhanced Speed Delivery (Enhanced Upload)

% To TéANog via Tn peTagopd TnG Kivnong [emnpocBeto MNK 1y 1deaTo
Aiktuo Tonikng MpoéoBaong (VLAN)] npoc kai and Ta unooTaTika Tou
TeAikoU Xpnotn uéEXp! TIC MUAeC eival To akoAouBo (with and without
configurator):

% Temporary Monthly Disconnection for Wholesale xDSL 2 or Wholesale
VDSL 2 lines

< Reconnection which has temporarily stopped

% TéAlocg Enavaouvdeong MpoiovTwy Xovdpikou xDSL 2 1 Xovdpikou VDSL
2 0t nepinTwon MeTa@opdg Tou TonikoUu Bpdoxou oe vea dielBuvon
€£YKATAOTAONG

» BROADBAND ACCESS 3 IP

< Ethernet Access (with and without collocation)

% Té&An Napoxng NonToU IdiwTikoU AikTUoU — Ethernet — connection fee:

% Té&An ©Upag oTov EEAN

% Wholesale xDSL 3 and Wholesale VDSL 3 (with and without
configurator):

< Enhanced Speed Delivery (Enhanced Upload)

< Temporary Monthly Disconnection

< Reconnection which has temporarily stopped

% TéMhoc Enavaouvdeong npoiovtwyv XovdpikoU xDSL 3 1 Xovdpikou VDSL
3 0g nepinTwon METAPOPAC Tou TonikoU Bpoyxou oe véa OievBuvon
gykaraoraong

» OTHER wholesale charges

KD

< TNAnpogopieg yia Tn OduvaTtdétnTa napoxng MpocBaong 2 xDSL «kai
MNpooBaong 3 xDSL
« AuTtopartonoinuévos EAgyxos yia  duvatotnTa  napoxng
MNpooBaong 2 xDSL, MpocoBacng 2 Naked xDSL ,MpocoBacncg 3
xDSL kai MpdoBaong 3 Naked xDSL
« Mn auTtopaTonoinuévos 'EAeyxos yia OduvaTtotTnTd napoxncg
MpooBaong 2 xDSL MpooBaong 2 Naked xDSL , MpooBaong 3
xDSL,
« Unjustified Harm Reporting
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«» Additional Visit

5.9. Other services

» Activation services

< Activation of PSTN line

< Activation of ISDN2 line

< Activation of ISDN30 line

« Activation of FTTH line

% Activation of xDSL line

% Activation of BBT service

< Activation of Virtual Local Loop Unbundling (GPON)
» Colocation services

« Colocation LLU Recurring Service

< Ducts colocation Recurring Service

< Masts colocation Recurring Service

< Buildings colocation Recurring Service

< Colocation LLU Non Recurring Service

< Ducts colocation Non Recurring Service

< Masts colocation Non Recurring Service

« Buildings colocation Non Recurring Service

% Survey charge that applies when access seekers apply for duct

collocation service
% Survey charge that applies when access seekers apply for an expansion
of LLU/SLLU DSLAM capacities
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6. NCUS Model

This section presents the main methodological aspects that are deemed of
relevance by OCECPR in the development of the Net Cost of Universal Service
(NCUS) Model.

The first step in the estimation of the NCUS is the definition of the US components
that may be subject to compensation. In particular, Article 4 of OCECPR’s Decree
K.A.M. 140/2005 “nepi KaBopiouou ToUu KabBapou KOoTouc Tn¢ KaBoAiknc
TnAenikoivwviaknc Ynnpeoiac Aigtayua tou 2005”, states that the Net Cost of the
Universal Service may include the following components:

Fixed telephony
Enquiry services
Discounts for people with disabilities and in social exclusion

Hw N

Indirect benefits

The approximation that will be taken by the OCECPR to calculate the costs
associated to the provision of these USO is presented in detail in the subsections
below. At the same time, it should be noted that the ‘Fixed Telephony’ component
will be estimated following the ‘Uneconomic Areas’ approach, as done in Spain,
Italy or Ireland.

6.1. Uneconomic Areas

The determination of the NCUS of Uneconomic Areas involves the calculation of the
Net Cost of providing fixed telephony access in those areas where such provision
represents an unfair burden on the designated undertaking. The following key
issues related to Uneconomic Areas are treated in this section:

Treatment of Costs - Accounting Standard

Relevant geographical area of reference

Distribution of costs and revenues to geographical areas
Treatment of the incoming call effect

Profitability assessment

vvvyvVvyyvyy

Net Cost calculation
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6.1.1. Treatment of Costs - Accounting Standard

One of the main issues that needs to be resolved when calculating the Net Cost of
Universal Service (NCUS) resides in which cost standard should be taken as a
reference for such calculations.

In this regard, Article 9 of OCECPR’s Decree K.A.. 140/2005 states that:

“(1) H uebodoc unoAoyiouoU Kai KATaUEPIOLOU TOU KOOTOUC KAl TwV 000wV ano tnv
napoxn KaBoAikng TnAenikoivwviakng Ynnpeoiac o@eiAel va eival Ouvenng, orTo
ueyaAurepo duvaro Pabuo, pe Tnv UEBOOO UMoAoyiouoU TOU KOOTOUC Kal TwV
€000wV yia Tov KaBopiouyo Twv TeEAwvV Odiaouvdeonc ouu@wva e Touc [lepi
YrnoAoyiouoU Twv TeAwv Aiaouvdeong (TnAenikoivwviav) Kavoviououg Tou 2002.

For this matter OCECPR will use the methodology of Fully Distributed Historic Costs.

6.1.2. Relevant geographical area of reference

In order to estimate the net cost associated to the provision of fixed telephony
services to Uneconomic Areas it is essential to define at which geographical level is
Cyta’s profit (or loss) going to be assessed.

Even though the Universal Service Directive does not specify the granularity at
which this calculation should be performed, the analysis of the common practice
adopted by other European NRAs shows that they typically assess operators’
profitability at a local exchange level:

Geographical level adopted

500 zones based on the old humbering system (50

SES independent areas containing wireless provision of USO)

Portugal 1.850 MDF areas

Greece At MDF area level

France _35 zones based on densitY of populati_on (1 contaiqing 3
isolated areas using satellite and mobile technologies)

Italy At MDF area level

Ireland At MDF area level

Table 6.1: Relevant geographical areas considered as a reference in the NCUS calculation in
different countries [Source: Axon Consulting]
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When assessing the approach to be followed, OCECPR believes that the level which
would be considered by an operator in order to decide whether or not to cover a
specific area would be at the MDF area. Therefore, OCECPR suggests to estimate
the Uneconomic Areas component of the NCUS at this level.

6.1.3. Distribution of costs and revenues to geographical areas

An appropriate cost identification and classification (or disaggregation), i.e. defining
cost pools with similar nature, for distributing the costs to LE is usually based on
the cost dimensions available in the regulatory cost accounting, e.g. cost nature,
cost type, cost by activity.

As can be shown in the table below, a set of selected countries employ approaches
based on different aggregation levels of costs.

Geographical level adopted

Spain Costs are disaggregated in 33 cost pools
Portugal Costs are disaggregated in 40 cost pools
Greece Costs are disaggregated in 24 cost pools
France Cost are disaggregated in 18 “work units”
Italy N/A

Ireland N/A

Table 6.2: International benchmark about the cost distribution considered in the NCUS
calculation [Source: Axon Consulting]

The level of disaggregation should ideally allow the recognition of proper cost
drivers that make the USP incurring the corresponding costs. To do so, OCECPR
may consider the definition of cost pools as a two-dimensional entity based on sets
of relevant services and costs. This would allow the recognition of both, service-
driven and cost type-driven particularities.

In particular, OCECPR expects to adopt a similar approach as that presented in the
table below:
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ALLOCATION DRIVER

T e e K e
IT

. # of
# of new . # of retail . .
OFFICEEQP-OTHER PERSONNEL GENERAL connection # of lines minutes Wr:?r:ifgsle # of lines # of lines
CONTRACTORS RELATED
COsTS Payroll of Payroll of # of
EMPLOY-CONTRIB . # of retail : :
TECHNICAL connection rental minutes wholesale # of lines # of lines
OTHER activities activities minutes
TAX REVENUE DRIVEN Revenue from Ref\r/:nrlue Revenue Ref\r/(()e:]ue fs)?r\]/(\e/r;lljlfe Ref\r/;r:]ue
MARKETING new connections rental from traffic wholesale addpd voicemail
services
# of new # of retail # of
OVERHEAD OTHERS connection # of lines minutes Wnr;?r:lejjsle # of lines # of lines

Table 6.3: Cost allocation driver per cost category and type of cost (OPEX) [Source: Axon
Consulting]

OCECPR expects that this level of disaggregation will ensure the compliance with
the principle of causality, and maximize the robustness of the calculation as:

» Will facilitate a proper recognition of cost accounts with similar nature
» Will allow a reasonable disaggregation for allocation purposes

With regards to the distribution of Capex, OCECPR would expect to use one of the
following drivers, depending on the level of information available at Cyta’s
Databases:

» Annualized cost of the assets that belong to each MDF

» Estimation of the assets costs at each MDF as the product (PxQ) of the number
of units installed and their CCA valuation.

» Use of other operational parameters (such as average loop length, ratio of duct
sharing, infrastructure configuration per MDF, occupancy rates etc.)

With regards to the allocation of revenues, OCECPR understands that this
information would be already available within Cyta’s databases, and therefore,
expected this data to be provided by the operator. In case this information weren't
available, OCECPR will employ alternative drivers as a proxy, as presented in the
table below:
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Service type Allocation driver

PSTN Connections Number of new connections

PSTN Rental Number of PSTN Lines

Retail Traffic Effective number voice minutes, adjusted by the unitary revenue of each subservice
Traffic origination Wholesale outgoing traffic, adjusted by the unitary revenue of each subservice
Traffic termination Wholesale incoming traffic, adjusted by the unitary revenue of each subservice
Traffic termination Wholesale incoming traffic, adjusted by the unitary revenue of each subservice

Table 6.4: Revenue allocation driver per service [Source: Axon Consulting]

6.1.4. Treatment of the incoming call effect

Although neither the current European regulatory framework nor the OCEPR’s
decrees refers to the incoming calls effect, several European NRAs have taken it
into consideration for the calculation of the NCUS.

The incoming calls effect is related to calls initiated in economic areas that go to
uneconomic areas that cannot be made any more when the service to these areas
is discontinued. The corresponding revenues forgone and costs avoided will
therefore have to be reclassified as being forgone/avoided in the uneconomic areas
and not associated to economic areas where they were initiated.

As illustrated in the table below, this effect is commonly employed in other EU
countries for the estimation of the NCUS, including Italy, France and Portugal. In
line with the international common practice, OCECPR will take them into
consideration when calculating the NCUS:
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Consideration of Comments
Country incoming calls

Spain / Implicit in the NCUS calculation methodology
P (isolated MDF deployment)
Portugal / Estimate revenues from calls to uneconomic
9 areas and recalculate profitability iteratively
/ Estimate revenues from calls to uneconomic
Greece
areas
/ Implicit in the NCUS calculation methodology
France . . R ,
(iterative process removing MDF’s)
Estimate revenues from calls to uneconomic
Italy
areas
Ireland / Identify revenues to uneconomic customers?®.

Table 6.5: International benchmark about the methodology employed to estimate the
incoming calls effect in the NCUS calculation [Source: Axon Consulting]

OCECPR’s selected methodology will be based, provided that the necessary
information exists, on the creation of an origin-destination matrix for each local
exchange, in which the traffic originated/terminated in any of the unprofitable local
exchanges will be removed. The profits the USP may be obtaining from the
provision of these services will then be discounted on the amount of the NCUS
calculated in the previous steps

6.1.5. Profitability assessment

In order to identify whether a Local Exchange area should be subject to
compensation for the NCUS, it is important to define how profitability will be
calculated.

Even though neither EC Directives nor OCECPR’s existing decrees define a specific
methodology, the Spanish NRA considers in its Decision MTZ 2012/1273 that “all
revenues and costs of all services, both wholesale and retail should be taken into
account in the profitability analysis of the areas, since the operators will provide
customers not only universal services but also other services not included in US
obligations in order to make profitable investments”.

That is, only those Local Exchanges whose overall profitability is negative will be
subject to compensation.

15 When the amount of revenues from calls made from a profitable customer to unprofitable customers is
above the profits of this customer, the difference is not considered

For the sole use of OCECPR — CONFIDENTIAL - 2016© Axon Partners Group 53



Public Consultation on the methodology for cost modeling in Cyprus

6.1.6. Net Cost calculation

After the local exchanges subject to compensation have been identified, the NCUS
will be determined after assessing the net loss that may exist in those areas
associated only to the costs and revenues related to the USO services, as it is
mandated by Article 5 of OCECPR’s Decree K.A.M. 140/2005.

Based on the above, these services would comprise:

» Connection at a fixed location
» Monthly subscription for fixed access
» Fixed telephony traffic

At the same time, OCECPR will consider the existing interrelation of outgoing-
incoming traffic between the Local Exchanges, so as to assess the impact in the
cash flow of other LEs after removing the unprofitable LEs (which would have not
been installed by the USO Provider if it didn't have such obligations).

Based on the above, the NCUS associated to Uneconomic Areas will be calculated
based only on the net loss obtained from the provision of US related services,
including the assessment of the incoming call effect presented in section 6.1.4.

6.2. Enquiry services

Article 4 (1)(a) of OCECPR's decree KDP 140/2005 introduces the provision of
enquiry services as part of the universal service obligations.

In order to estimate the NCUS associated to this component, OCECPR will use the
results extracted from the USO Provider’s accounting system, under the LRIC cost
standard. Such products are listed below:

» Termination to 11892
» Operators Services : 192
» Operators Services : 198

6.3. Discounts for People with Disabilities and in
Social Exclusion

Article 108 of the Regulation of Electronic Communications and Postal Services Law
of 2004 states the following:
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"The scope of Universal Service, which is to be determined by a Decision of
the Commissioner, will include at least the following services:

[..]
(d) Special measures for disabled or socially disabled end users.”

In addition to the above, Article 4 (1) (B) of OCECPR'’s decision K.A.M. 140/2005
states that this Universal Service Obligation may be considered as a part of the
NCUS. The Net Cost associated to this component will be obtained by OCECPR as
the net loss obtained as a result of the special price offered to these customers, as
presented below:

NCUS = #CustomersDisabilities X (AccessCost — Price paid gisapitities)

+ #CustomersSocialExclusion X (AccessCost — Price paidsciai Exclusion)

Where the ‘AccessCost’ will be obtained from the USO Provider’s costing system,
under the LRIC cost standard

6.4. Indirect benefits

Concerning to Indirect Benefits, the Universal Service Directive states that "Taking
into account intangible benefits means that an estimate in monetary terms, of the
indirect benefits that an undertaking derives by virtue of its position as provider of
universal service, should be deducted from the direct net cost of universal service
obligations in order to determine the overall cost burden”

The Directive is not exhaustive or even prescriptive, as to what the NRA should
take into account as relevant indirect benefits.

OCECPR’s Decree K.A.l1. 140/2005 states that the Net Cost of the Universal Service
should be reduced by the intangible benefits that may arise from the provision of
these services, including the strengthening in the recognition of the business
identity of the Universal Service Provider, the coverage achieved by the network
and benefits from marketing.

The following table summarizes the relevant indirect benefits considered by a

sample of European countries, including an assessment of their relative materiality:
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Brand o . Wholesale Customer

v’ v’
v v v

MATERIALITY HIGH MEDIUM/ LOwW - Low LOW
LOW
‘/Considered 1B Considered IB and defined to be negligible Not considered IB

Table 6.6: Indirect Benefits considered in the NCUS calculation across different European
countries [Source: Axon Consulting]

Thus, considering the best international practices shown above, as well as the
materiality of each one of the components over the total Net Cost, OCECPR
considers that only the following categories should be comprised in the calculation:

» Brand Value
» Ubiquity

The following sections describe the calculation approach that OCECPR intends to
use for the valuation of these indirect benefits.

6.4.1. Brand Value

Brand value or enhanced brand recognition refers to the benefits generated as a
result of greater brand recognition, corporate reputation and associated goodwill as

a result of the provision of USO services.

For the valuation of this benefit, OCECPR intends to use the calculation of the
attributable USP's brand value to the USO provision. This methodology estimates
the brand value through the portion of the company brand value obtained due to
the provision of the USO. Specifically, the following formulae is proposed:

IBgy = BV X WACC X %Ryso X %Linesyso

Where:
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» BV: Brand value of the company extracted from an international institution
(such as EBI'® or BFI')

» WACC: Weighted Average Cost of Capital

% of revenues from USO services: % of revenues related to services under USO

v

scope over the total revenues of the USP.
» % of lines from USO: % of access lines to be compensated as part of the
uneconomic areas component over total access lines.

6.4.2. Ubiquity

Ubiquity benefits potentially enjoyed by a designated USP provider are those
derived from additional profits enjoyed by a USP which are generated from
retaining a proportion of customers who move from uneconomic areas to economic
areas. This is in contrast to those who move from uneconomic to economic areas
and choose to switch to other alternative operators.

Specifically OCECPR proposes to estimate this benefit as per the following formulae:

IByprquiry = Base Lines x Average margin per line
Base Lines = Migrated Lines x CYTA Fixed Market Share

Migrated Lines = Lines in uneconomic areas x Migration Rate

Population migrated from rural areas to urban areas

Migration Rate = —
Population in rural areas

6 European Brand Institute
7 Brand Finance Institute
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Annex A. Glossary of terms

>

Fully Allocated Costs (FAC): this methodology attributes all the network costs
(including common and joint costs) to services, based on the utilisation each
service makes of the different network assets.

Pure Long Run Incremental Costs (Pure LRIC): this methodology calculates
the costs that would be saved if certain services, group of services or activities
(defined as an increment) were not provided. These incremental costs are
aligned with the variable costs in the long run. Using this approach, neither
common costs, nor joint costs are allocated to the services.

Long Run Incremental Costs plus Common Costs (LRIC+), unlike the pure
LRIC approach, this allows the recovery of common and joint costs that are not
incremental to any given service.

Network CapEx, refers to the investment made by the operators for
developing the network, including network equipment purchasing, network
infrastructure (e.g. network buildings, ducts), supporting IT systems (e.g.
network OSS), one-off fees for subcontracted network services (e.g. leased lines
activation charges), and installation costs.

Network OPpEXx, refers to the recurrent costs associated to operating the
network, including network personnel, outsourced maintenance services, power
(electricity and fuel), recurrent charges for subcontracted network services (e.g.
leased lines, dark fibre), network sites rentals

G&A costs, which are associated with management activities and are common
for network and commercial activities (human resources, finance, management,
etc.)

Avoidable costs, are those which would not be incurred in if a service or a set
of services were not provided by the operator.

Incremental Costs, forward-looking economic costs incurred by the operator
to provide an additional amount of a service or set of services.

Joint and common costs, are shared between two or more services. Reducing
the volume of a single service may not reduce joint and common costs, but
reducing the output of all services will reduce them.
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Annex B. Overview on dimensioning
algorithms for BULRIC models

This annex aims to provide additional transparency on the approach to be adopted
in the development of the Bottom-Up LRIC models, including an overview of the
most relevant aspects in the dimensioning of the mobile and fixed networks.

B.1. Mobile networks

The Bottom-Up LRIC model for mobile networks will use different combinations of
the GSM/UMTS/LTE access technologies and will be flexible in the definition and
adjustment of the key modelling methodological options. The model will also be
capable of differentiating costs associated to the provision of voice and data
services according to the network through which they are provided, differentiating
as well the data traffic associated to the provision of internet services, or the data
traffic associated with other VAS (Value Added Services), such as MMSs.

The following exhibit presents the structure of the BU-LRIC Model for mobile
networks:

Results: Network costs by service

LRIC Calculation Module
FDC Cost Allocation Module
Cost Annualisation Module

&
Backbone

g Resources Costing (CAPEX & OPEX)
o =
)
g 8 DIMENSIONING MODULE
[=3
& : Resources Filtering Bottom-Up LRIC
< = Geotype Dependent Geotype Independent Model architecture
(]
o RAN RAN RAN
o8 GSM UMTS LTE Core Network
(7]
(G-
<]
O

Sites and Backhaul
Dimensioning

DIMENSIONING DRIVERS

Exhibit B.1: Schematic diagram of the Bottom-Up LRIC model for mobile networks [Source:
Axon Consulting]

The Dimensioning Module performs the calculation of the number of resources
required for satisfying the demand. There are different modules for the calculation
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of those resources that are geotype dependent (access and backhaul) and those
that are not (core network and backbone). The most important calculation blocks
contained in this module are the following:

» RAN GSM block is in charge of the calculation of GSM access network
resources

» RAN UMTS block is in charge of the calculation of UMTS access network
resources

v

RAN LTE block is in charge of the calculation of LTE access network resources

v

The sites and backhaul dimensioning block calculates the radio sites
required. It assumes certain co-location between access technologies (GSM,
UMTS and LTE). This co-location can be configured through input parameters.
This block also calculates the transmission required for connecting the radio
sites with the controllers and core network (backhaul)

» The core and backbone networks block is in charge of dimensioning the core
equipment required (e.g. MGW, MSC-S, HLR, SMS-C) and the transmission
between core locations

Network architecture

The network topology heavily affects the cost structures of operators, in the sense
that they may introduce roll out constraints which would hamper ideal optimisation
of the network financials. The network topology will be reflected by means of a vast
set of network dimensioning parameters. These parameters will allow swift
simulation and calibration of different network topologies, in regards to access
network, backhaul, core network and backbone.

The deployment of 4G typically has relevant implications in the architecture of the
core network, as it is frequently the case that at least during a period of time the
presence of 4G forces mobile operators to maintain two coexisting architectures:

» 3Gpp Legacy Core Network, including the separation of the control and traffic
layers (MSC-S+MGW). This core technology is adequate for GSM and UMTS. The
following exhibit presents an illustrative topology of a mobile network, based on
3Gpp Legacy Core Network:
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Authentication

GGSN

Packet
Switched Core
Network

]

Circuit
Switched Core
Network

Network Support
Services.

Exhibit B.2: Illustrative structure of a mobile network based on 3Gpp legacy core technology
[Source: Axon Consulting]

» Evolved Core Network: The evolved core has the necessary equipment for
supporting LTE Access networks and it is based on All-IP transmission.
Additionally, it may include IMS equipment for supporting services generated by
2G and 3G access networks. The following exhibit presents an illustrative
example of a mobile network, fully based on an Evolved Core Network:

Registers and

CS Domain
PSTN/ISDN etc

PS Domain
Internet etc

PDN Gateway .

Authentication

Network Support
Services

PCRF

MME/
B SGW
CSCF SGSN
Packet

Switched Core
Network

1P Multimedia

LTE RAN

2GRAN BSC

Exhibit B.3: Illustrative structure of a mobile network based on Evolved Core Network
technology [Source: Axon Consulting]
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Dimensioning algorithms

The Dimensioning Module uses detailed algorithms for the calculation of resources
in each block mentioned previously. As a sample of such algorithms, the following
exhibit presents the algorithms used in the Bottom-Up LRIC model for modelling
access sites:

Number of Sites
Tower/Roof:

* GSM Only

+ UMTS Only
« LTE Only

« GSM/UMTS

Number of Sites
Indoor/Street:

Percentage *+ GSM Only

Percentage
Roofs/(Towers+Roofs) UMTS Only

Towers/(Towers+Roofs)

LTE Only
GSM/UMTS
GSM/LTE
UMTS/LTE
GSM/UMTS/LTE

(by geotype) (by geotype)

GSM/LTE
UMTS/LTE
GSM/UMTS/LTE

Towe; Sites Roof=S|tes Sites Indoor/Street
Sum(Sites ;I:ower/Roof) Sum(Sites Iower/Roof) Sum(Sites
Percentage Tower Percentage Roof LA el )

Roof Sites

Sites Indoor/Street

- Inputs - Outputs Calculations

Exhibit B.4: Procedure to calculate the Total Number of Sites [Source: Axon Consulting]

As it is shown in above exhibit, to obtain the total humber of sites rooftop/tower, in
a first instance the number of sites of all combinations of locations roof/tower is
added. To calculate the sites to be placed on rooftops and on towers, the actual
percentage of installed sites for each type and for each geotype is then considered.

B.2. Fixed networks

The Bottom-Up LRIC model for fixed networks will consider the technological
options available in the moment, and those that will be implemented in the short
and medium term, which allow the provision, at least, of all those services
identified in the Commission Determination on Access List.

The following exhibit presents the structure of our Bottom-Up LRIC Model for fixed
networks.
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Results: Network costs by service

LRIC Calculation Module
FDC Cost Allocation Module

Cost Annualisation Module

Resources Costing (CAPEX & OPEX)
DIMENSIONING MODULE
Resources Filtering Bottom-Up LRIC
Geotype Dependent Geotype Independent Model architecture
Copper access network ai‘?:srs
Access Infrastructure Other Core N§twork
PSTN ISDN ADSL VDSL FTTH Backbone

Access sites and Backhaul Dimensioning

DIMENSIONING DRIVERS

Demand

Exhibit B.5: Schematic diagram of the Bottom-Up LRIC model for fixed networks [Source:

Axon Consulting]

The Dimensioning Module carries out the calculation of the number of resources
required for satisfying the demand. There are different modules for the calculation
of those resources that are geotype dependent (access and backhaul) and those
that are not (core network and backbone). The most important calculation blocks
contained in this module are the following:

>

Copper access network block dimensions the copper-related access network
to serve the operator’s customers with PSTN/ISDN/ADSL/VDSL technologies.
Fibre access network block dimensions the copper-related access network to
serve the operator’s customers with FTTx technologies.

Access sites and backhaul dimensioning block calculates the local and
remote exchanges sites required. This block also calculates the transmission
required for connecting these exchange sites with higher levels of the network
Core and backbone networks block is in charge of dimensioning the core
equipment required and services platforms

Network architecture

The following main core technologies are currently used by fixed operators in Cyta

and will therefore be included in the model:

>

Legacy TDM switching, based on switching exchanges (local, secondary,
nodal, tandem, etc.). This technology is only suitable for voice services and it is
complemented with a packet switching network for broadband services
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» NGN core network, core network based on an all-IP architecture. The
provision of traditional services (i.e. voice) is supported by dedicated servers
such as soft-switches. Additionally, it is common practice to use Media
Gateways (MGW) to provide TDM connectivity for interconnection with
traditional networks

The following exhibit presents an illustrative example of the structure of a typical
NGN core network:
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Exhibit B.6: Illustrative structure of a fixed network based on NGN technology. [Source: Axon
Consulting]
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Dimensioning algorithms

The Dimensioning Module uses detailed algorithms for the calculation of resources
in each block mentioned previously. As a sample of such algorithms, the following
exhibit presents the algorithms used in the Bottom-Up LRIC model for modelling
edge routers:

Calculations performed for each MDF size category

Total
traffic —
Distrib.

Total
traffic -

Percentage
of MDFs
Access
Network

v

Traffic towards Edge Nodes per Traffic towards Distr. Nodes per
MDF = Total traffic (Access) / (# MDFs Edge Node = Total traffic (Distrb.) /

X Percentage of MDFs with Edge Nodes) #of Edge Nodes
Ports | [
capacity v v

# of Facing Ports per Edge Node = # of Exit Ports per Edge Node =

Ports
capacity
Traffic towards Edge Nodes per MDF / Traffic towards Distrib. Nodes per Edge

# of Ports capacity Node / Ports capacity # of
Edge l Edge
Nodes Nodes

containing
Edge Nodes

Network

# of Edge Routers facing Ports = # # of Edge Routers Exit Ports = # of
of facing Ports per Edge Node x # Edge exit Ports per Edge Node x # Edge
Nodes Nodes

Total # of Edge Routers Ports = # of
Edge Routers facing Ports + # of Edge
Routers exit Ports # of Ports
| per line
card

# of Edge
Nodes

# of line cards = roundup(Total # of
Edge Routers Ports) / # of Edge Nodes
/ # of Ports per line card) # of line
cards per
Edge router

# of edge routers = roundup(# of line
cards / # of line cards per Edge router)
x #Edge Nodes

- Inputs - Outputs Calculations

Figure 6.1 Illustrative algorithm for the dimensioning of the edge routers of an NGN core
network [Source: Axon Consulting]

The dimensioning of the edge routers is performed based on the number of ports
that would be required to handle the traffic coming from the MSAN Locations
towards the edge nodes (facing ports) as well as the ports required for forwarding
the traffic to distribution routers (exit ports). It should be noted that all the traffic
that is forwarded to an edge router will not need to be forwarded to distribution
routers when the traffic is considered to be intra edge node (as would be the case

in a call between two users comprised in the same edge node).
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The number of facing and exit ports of the edge routers is obtained in the previous
steps of the dimensioning of the links between MSAN Locations and Edge Nodes

(facing ports) and between Edge Nodes and Core Nodes (exit ports).
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