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1 Introduction

Onafhankelijke Post en Telecommunicatie Autoriteit (‘OPTA’) has commissioned Analysys
Mason Limited (‘Analysys Mason’) to develop bottom-up long-run incremental cost (BULRIC)
models for the purposes of understanding the costs of fixed and mobile voice termination in the
Netherlands. These two wholesale services fall under the designation of Markets 3 and 7
respectively, according to the European Commission (EC) Recommendation on relevant markets.

Analysys Mason and OPTA have agreed a process to deliver the BULRIC models, which will be
used by OPTA to inform its market analysis for fixed and mobile termination. This process
presents industry participants with the opportunity to contribute at various points during the

project.’

This paper was originally distributed to industry parties on 4 September 2009 as the proposed
conceptual approach for the fixed and mobile cost models.

Proposed modelling principles were presented throughout the original paper for industry parties to
comment on. Following industry submissions, this paper has been updated to form the final model
conceptual specification. After each recommendation, we summarise the comments from the
industry parties and provide our response. In this paper we do not reproduce the detail of
operators’ submissions, and for reasons of confidentiality we do not disclose the submitting party

in each instance.
In this section, we provide:

e the background to the overall process
e an explanation of the scope of this document
e the overall timeline of the project and opportunities for industry to contribute

e the structure of this paper.

1.1 Background to the process

OPTA is seeking to develop a set of BULRIC models for both fixed and mobile termination
services in the Netherlands (Markets 3 and 7 according to the EU relevant markets). OPTA also
plans to undertake new market analyses of both markets through to mid-2010, with the BULRIC
models ready for the completion of these analyses. This will allow OPTA to:

e complete an update to the mobile termination rate regulation which is due to expire in 2010
o undertake a possible interim revision of the fixed termination rate regulation, which has been
defined for the period 2009 until the end of 2011.

BULRIC planning document — 26 June 2009.pdf distributed to the IG by OPTA on 6 July 2009.
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As part of the BULRIC model development and subsequent draft decisions, OPTA would like to
take into account the Recommendation on termination rate costing published by the European
Commission (EC) in May 2009.> As far as can be justified, OPTA also intends to apply consistent
principles to both the fixed and mobile BULRIC models.

1.2 Scope of conceptual discussion

The conceptual issues to be addressed throughout this document are classified in terms of four

dimensions: operator, technology, service and implementation, as shown in Figure 1.1.

Figure 1.1: Framework

Operator o
P for classifying conceptual

issues [Source: Analysys

Mason]
Conceptual issues Services

Operator The characteristics of the operator used as the basis for the model

represent a significant conceptual decision with major costing

implications:

e What structural implementation of the model should be applied?
Typically, this question aims to resolve whether top-down models
built from operator accounts are used, or whether a more transparent
bottom-up network design model is applied. This issue is not debated
further in this paper since OPTA has defined a bottom-up approach
should be followed for both fixed and mobile costing.

e What type of operator should be modelled — actual operators, average
operators, a hypothetical existing operator, or some kind of
hypothetical entrant to the market?

e What is the footprint of the operator being modelled — is the
modelled operator required to provide national service (or at least to
99%+ of the population), or some specified sub-national coverage?

e  What scale of operator should be modelled in terms of market share?

Commission Of The European Communities, COMMISSION RECOMMENDATION of 7.5.2009 on the Regulatory Treatment of
Fixed and Mobile Termination Rates in the EU, 7 May 2009.
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Technology The nature of the network to be modelled depends on the following
conceptual choices:

e What technology and network architecture should be deployed in
the modelled networks? This issue encompasses a wide range of
technological issues which aim to define the modern and efficient
standard for delivering the voice termination services including
topology and spectrum constraints.

e What is the appropriate way to define the network nodes and the
functionality at these nodes? When building models of operator
networks in a bottom-up manner using modern technology, it is
necessary to determine which functionality should exist at the various
layers of nodes in the network. Two options here include scorched-
node or scorched-earth approach, although more complex node
adjustments may be carried out in both fixed and mobile networks.

Service Within the service dimension, we define the scope of the services being

examined:

e What service set does the modelled operator support?

e How should traffic volumes be determined?

e In what way will supplementary services of regional
interconnection (co-location and establishing interconnection) be
defined?

e Are costs calculated at the wholesale or retail level?

Implementation A number of implementation issues must be defined to produce a final
cost model result. They are:

e What increments should be costed?

e What depreciation method should be applied to annual expenditures?

e What is the weighted average cost of capital (WACC) for the
modelled operator?

e What mark-up mechanism should be applied to costs that are

common to the increments?

1.3 Project and consultation timetable

This consultation paper presents the conceptual approach for the development of BULRIC models
for both fixed and mobile termination in the Netherlands. The issues described here for the model
development were presented to industry parties at the first Industry Group meeting (IG1), outlined
in the overall timetable in Figure 1.2 below. This paper has now been updated following industry

ooy
& analysys
Ref: 14895-163g e MASON



Conceptual approach for the fixed and mobile BULRIC models | 4

consultation according to the timetable below, and will be provided to the industry group as part of

the draft model consultation and second (IG2) meeting set.

g-09
g-09
g-09
g-09
g-09

Week

:::::

29-Jun-09
06-Jul-09
13-Jul-09
20-Jul-09
27-Jul-09
07-Sep-09
14-Sep-09
[21-Sep-09
28-Sep-09
05-Oct-09
12-Oct-09
19-Oct-09
26-Oct-09
[02-Nov-09
[09-Nov-09
16-Nov-09
23-Nov-09
30-Nov-09
07-Dec-09
14-Dec-09
21-Dec-09
28-Dec-09
04-Jan-10
11-Jan-10
18-Jan-10
25-Jan-10
01-Feb-10
08-Feb-10
15-Feb-10
22-Feb-10
01-Mar-10
08-Mar-10
15-Mar-10
[22-Mar-10

03-Al
[10-A
[17-A
24-A
31-Al

Phase 0: Kick-off and project planning
Planning document

Ref: 14895-163g

IG kick-off meeting J8H to be held on 8th September

Phase 1: Conceptual approach

Industry consultation period

Phase 2: Data collection

Industry data collection: part 1 (demand, network)

Industry data collection: part 2 (costs, expenditures)

Data collection interim meetings with operators | ]

Phase 3: Draft models

Build draft models

Populate draft models

Industry workshop introducing the draft model -

Industry consultation period

Phase 4 : Final models

Operator meetings on draft model responses -

Phase 5: Final presentation and results

Final industry workshop 1G3 i3
Project team visits to the Hague

Working group or bilateral meetings PN a a a a
Figure 1.2: Project plan [Source: Analysys Mason]

» Operator comments on general issues, procedure and aspects not directly related to individual
conceptual recommendations

Two parties submit that OPTA’s process should be based only on establishing pure LRIC results.

Another party submits that efficient termination charges should be set on a LRAIC+ rather than a
LRIC basis. It submits that where OPTA’s statutory objectives remain the same, it expects OPTA
to maintain its general costing approach from one regulatory period to another (reducing
regulatory risk and supporting ongoing investment). It argues that operators should not be
prevented from earning a reasonable return over the lifetime of their investments. Another party
submits that OPTA should follow the EC Recommendation by default, that OPTA has not justified
the need to consider alternatives, and it fears that deviating from the EC Recommendation will
introduce time-consuming appeal procedures. It also claims the need for retro-active effect in

OPTA'’s decision on mobile termination rates.

One party submits that OPTA should benchmark the outcome of the model with relevant market
prices such as MVNO access charges. Another party raises the issue of consistency between
OPTA’s wholesale price cap (WPC) decision based on a wholesale (EDC) cost model, suggesting
that OPTA should revise the WPC decision if the BULRIC process results in termination service
costs lower than the EDC result.

One party considers OPTA’s approach to the cost modelling to be biased and careless. It considers
that it does not have significant market power over its own termination service and does not earn
excessive termination profits. It argues that the ‘waterbed effect” will cause other mobile prices to

rise, that this is welfare reducing, and that low-cost prepaid tariffs will be undermined.
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One party submits that there will be different effects from regulating fixed and mobile termination
markets: mobile termination reductions will need to be fully offset by higher mobile retail prices,
whereas it submits that KPN’s position of dominance means this will not be the case for fixed
termination. It provides the following points as evidence: a greater proportion of mobile costs are
traffic driven, whereas the large cost of the fixed access network is recovered in line rental
charges; mobile operators are national whereas fixed operators can be regional (e.g. the cable

operators); KPN’s fixed network has been in place for decades.

One party will not accept a cost model that does not reflect differences in the history of spectrum
assignments or the differences in current market shares. This party proposes a higher termination
charge for: later entry, initial 1800MHz spectrum, smaller scale and not emerging from a statutory
fixed monopoly. It argues that where exogenous cost differences exist, then efficiency is served by
setting higher/lower termination charges for each operator according to the degree of exogenous
difference. This party argues that an operator launching service in 1999 would have been unable to
access the best sites and faced higher site acquisition costs, and that it would have had
disadvantages in competing for existing mobile subscribers. It also claims that this type of operator
is disadvantaged by not having access to 900MHz spectrum from launch, and that even with
subsequent 900MHz spectrum it would be costly to optimise its network at a later date. Another
party submits that the EC Recommendation allows for the cost advantages of a GSM900 network

to be taken into account.

Separate from this, two parties indicate that OPTA should use information from equipment
vendors and third parties to reduce the reliance on regulated Dutch operators, and limit the use of
top-down data simply to validation activities. They suggest that an (independent) audit should be
carried out on the data inputs.

» Analysys Mason response

Above, we have summarised a number of submissions from the industry parties that concern:

e OPTA’s approach

e choice of Pure or Plus BULRIC

e compliance with the EC Recommendation

e relevance of MVNO access charges

e significant market power

e impact of regulating mobile terminating tariffs

¢ consistency with WPC regulation based on EDC.

These points are not related to the BULRIC modelling and will be addressed by OPTA in the
market analysis.

The size (scale) of an operator is within the operator’s control: no parties in the market are
prohibited from achieving a larger scale. We do not consider the scale of an operator to be an

exogenous factor which is out of the operators’ control, and so believe this is not a reason to
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calculate costs for operators with asymmetric (different) scales. As such, bottom-up costs will be

calculated for the modelled operator according to one specific size (scale).

The choice to enter the market in 1999 was within the control of the operators and bidding parties.
As such, any effects related to access to sites and customer acquisition costs were endogenous to
the operator’s decision to enter. Therefore, these factors can be considered as being within the

operators’ control.

The requirement for 1999 entrants to bid for spectrum in an auction and pay the prevailing market
price (as opposed to being granted the spectrum or awarded a licence through some other
mechanism) was not under the control of the operators: an auction was imposed by the Dutch
government. However, the Dutch government has recently imposed market-price payments on
KPN and Vodafone for their previously granted spectrum allocations (approximately 2x12MHz of
900MHz spectrum). Through market mechanisms, T-Mobile has also now acquired 900MHz

spectrum.

As such, since all mobile operators are now considered to be paying the market price for their
spectrum, factors related to spectrum and licence can be considered endogenous and within the

control of all operators.

Information from equipment vendors is typically covered by strict confidentiality arrangements
and would need to be submitted to the industry group procedure by one of the Dutch operators as
an enclosure to its data submission. The data collection process has been open to relevant input
from any industry party. It is our intention to limit top-down data usage to cost validation
activities. It would be possible to audit the data (independently) to ascertain that:

o the information has been extracted in a verifiable, traceable and replicable way
e it is a true representation of the operator’s business information

e itis consistent with the operator’s signed statutory accounts and reports.

It is also possible to audit multiple sets of operator data to verify whether multiple parties have
consistently submitted the same business information in response to each question. Our work with
the submitted data involves a degree of cross-checking, necessary to establish that the information
provided is broadly consistent. However, we do not perform an audit on the data in order to verify

each operator’s information. Auditing of the data is outside the scope of our modelling activities.
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1.4 The structure of this document

The remaining sections of this document provide an introduction to LRIC, a discussion of the
conceptual issues and the implications for costing and the recommended approach to each issue.

e Section 2 introduces the principles of long-run incremental costing
e Section 3 deals with operator-specific issues

e Section 4 discusses technology-related conceptual issues

e Section 5 examines service-related issues

e Section 6 explores implementation-related issues.
The report includes several annexes containing supplementary material:

e Annex A introduces aspects of the model reference design

¢ Annex B contains a summary of principles set out in this document for consultation
e Annex C contains a glossary of acronyms used within this document

e Annex D describes previous WACC estimates used by OPTA.
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2 Principles of long-run incremental costing

This section discusses the main concepts and principles underlying the long-run incremental
costing methodology for fixed and mobile voice termination. Successively, the following topics

will be addressed:

e concepts of competitiveness and contestability, in Section 2.1
e long-run costing, in Section 2.2

e incremental costing, in Section 2.3

o cfficiently incurred costs, in Section 2.4

e costs of supply using modern technology, in Section 2.5.

2.1 Competitiveness and contestability

Long-run incremental costs (LRIC) reflect the level of costs that would occur in a competitive or
contestable market. Competition ensures that operators achieve a normal profit and normal return
over the lifetime of their investment (i.e. the long run). Contestability ensures existing providers
charge prices that reflect the costs of supply in a market that can be entered by new players using
modern technology. Both of these market criteria ensure that inefficiently incurred costs are not

recoverable.

2.2 Long-run costs

Costs are incurred in an operator’s business in response to the existence of or change in service
demand, captured by the various cost drivers. Long-run costs include all the costs that will ever be
incurred in supporting the relevant service demand, including the ongoing replacement of assets
used. As such, the duration ‘long run’ can be considered at least as long as the network asset with
the longest lifetime. Long-run costing also means that the size of the network deployed is
reasonably matched to the level of demand it supports, and any over- or under-provisioning would
be levelled out in the long run.

Consideration of costs over the long run can be seen to result in a reliable and inclusive
representation of cost, since all the cost elements would be included for the service demand
supported over the long-run duration, and averaged over time in some way. On the other hand,
short-run costs are those which are incurred at the time of the service output, and are typically
characterised by large variations: for example, at a particular point in time, the launch or increase
in a service demand may cause the installation of a new capacity unit, giving rise to a high short-
run unit cost, which then declines as the capacity unit becomes better utilised with growing

demand.
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Therefore, in a LRIC method, it is necessary to identify incremental costs as all cost elements,

which are incurred over the long run to support the service demand of the increment.

2.3 Incremental costs

Incremental costs are incurred in the support of the increment of demand, assuming that other

increments of demand remain unchanged. Put another way, the incremental cost can also be

calculated as the avoidable costs of not supporting the increment.

There is flexibility in the definition of the increment, or increments, to apply in a costing model,

and the choice should be suitable for the specific application. Possible increment definitions

include:

o the marginal unit of demand for a service
e the total demand for a service
e the total demand for a group of services

e the total demand for all services in aggregate.

In Figure 2.1, we illustrate where the possible increment definitions interact with the costs that are

incurred in a five-service business.

e.g. shared trenches,
spectrum costs

e.g. Chief Executive

Service

Variable cost
Attributable
fixed costs

Shared cost

Common cost

Marginal unit of demand Total demand for a service

Total demand for a group of services Total dema

Ref: 14895-163g

Figure 2.1: Possible
increment definitions
[Source: Analysys

Mason]
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Section 6.1 discusses the definition of the increments that are proposed to be used in the costing

models in more detail.

2.4 Efficiently incurred costs

In order to set the correct investment and operational incentives for regulated operators, it is
necessary to allow only efficiently incurred expenditures in cost-based regulated prices. The
specific application of this principle to a set of cost models depends significantly on a range of

aspects:

e detail and comparability of information provided by individual operators
e detail of modelling performed

o the ability to uniquely identify inefficient expenditures

e the stringency in the benchmark of efficiency which is being applied®

e whether efficiency can be distinguished from below-standard quality.

The Dutch operators seem generally active in competitive retail markets, which includes both the
competitive supply of services to end users, and the competitive supply of infrastructure and
services to those operators. Therefore, the a priori expectation of inefficiencies in the market may
be limited. However, it is still necessary to ensure that in both the fixed and mobile markets that

there is a robust assessment of efficiently incurred costs.

2.5 Costs of supply using modern technology

In a market, a new entrant that competes for the supply of a service would deploy modern
technology to meet its needs — since this should be the efficient network choice. This implies four
‘modern’ aspects: the choice of network technology (e.g. TDM, IP, 2G, 3G, etc.), the capacity of
the equipment, the price of purchasing that capacity, and the costs of operating and maintaining the

equipment. Therefore, a LRIC model should be capable of capturing these aspects:

e The choice of technology should be efficient. Legacy technologies, which are in the process of

being phased out, should not be considered modern.

e Equipment capacity should reflect the modern standard. In the case of mobile network
infrastructure, some network elements are functionally required to have a fixed capacity (e.g. a
GSM transceiver (TRX) is by definition eight channels), whereas other network elements have
capacity that increases with new hardware versions and technology generations (e.g. MSC
processor capacity), but decreases with the loading of new features* — some of which will be

deployed for non-voice services. New generation switches may also be optimised to give improved

For example: most efficient in the Netherlands, most efficient in Europe, most efficient in the world.

Much like the power and features of Microsoft Windows PCs over time.
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capacity (e.g. the mobile network MSS only performs control-plane switching, whilst the separate
MGW switches the user-plane voice traffic).

e The modern price for equipment represents the price at which the modern asset can be
purchased over time. It should represent the outcome of a reasonably competitive tender for a

typical supply contract in the Netherlands.

e Operation and maintenance costs should correspond to the modern standard of equipment, and
represent all the various facility, hardware and software maintenance costs relevant to the

efficient operation of a modern standard network.

The definition of modern equipment is a complex issue. Fixed operators around the world are at
different stages of deploying fixed, next-generation, IP-based networks: from initial plans to fully
deployed. Mobile operators are at different stages of 3G upgrade: including radio layer
augmentation for voice, HSDPA and HSUPA and the extent to which MSS/MGW switching has

been rolled out.

The EC Recommendation® states the efficient technological choice on which the cost models
should be based in principle:

e NGN-based core network for fixed operations
¢ NGN-based core network for mobile operations
e acombination of 2G and 3G employed in a mobile network.

These appear to be the current efficient technologies applicable to the Netherlands: technology
architecture is discussed in Section 4.1.

Commission Of The European Communities, COMMISSION RECOMMENDATION of 7.5.2009 on the Regulatory Treatment of
Fixed and Mobile Termination Rates in the EU, 7 May 2009.
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3 Operator 1ssues

This section discusses the following aspects of the modelled operator:

e type of operator, in Section 3.1
¢ network footprint of the operator, in Section 3.2

e scale of the operator, in Section 3.3.

3.1 Type of operator

The type of operator to be designed in the model is the primary conceptual issue which determines
the subsequent structure and parameters of the model. This conceptual issue is also important
because of the need to be able to ensure consistency between the choice of operator in fixed and
mobile termination markets (and subsequent cost-based regulation). In particular, a competitive
neutral approach to fixed and mobile termination implies that similar operator characteristics
should be applied to both markets.

The full range of operator choices are outlined below.
e Actual operators: in which the costs of all actual market players are calculated.

e Average operator: in which the players in each individual market (e.g. fixed and mobile) are

averaged together to define a “typical” operator.

e Hypothetical existing operator: in which an operator is defined with characteristics similar
to, or derived from, the actual operators in the market, except for specific hypothetical aspects
that are adjusted e.g. date of entry.

e Hypothetical new entrant: in which a hypothetical new entrant to the market is defined as an
operator entering in 2009 or 2010 with today’s modern network architecture, which acquires

an incumbent’s share of the market.
At this stage, we exclude the option to apply actual operators. This is because:

e it would reduce costing and pricing transparency and increase the risk/complexity of ensuring
identical/consistent principles are applied if the method was to be applied to individual
operator models for all fixed (at least two) and mobile (at least three) players.

e the EC recommends costing an operator with an efficient (or 1/n) scale — by implication, not
an actual operator.

e it would be inconsistent with the previous mobile BULRIC approach, which adopted a
hypothetical operator launching in 2006.
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Therefore, we consider three options for the type of operator to be modelled. The characteristics of

these options are outlined below.

Characteristic ~ Option 1: Average operator  Option 2: Hypothetical Option 3: Hypothetical new
existing operator entrant
Date of entry Different for all operators, Can be set to a consistent By definition, 2010 will be
therefore an average date of  date of entry for both fixed consistent for both fixed and
entry is not meaningful. and mobile models, taking mobile operators.
account of key milestones in
the real networks.
Technology Different for KPN and cable The technology of a By definition, a hypothetical

Evolution and
migration to
modern
technology

Efficiency

Transparency
with respect to
BU modelling

Practicality of
reconciliation
with top-down

operators, therefore an
average fixed technology is
not meaningful.

Technologies are similar for
mobile operators, therefore

the average technology can
be defined straightforwardly.

The main fixed operators
(KPN and Cable) have
evolved and migrated in
significantly different ways —
the average evolution is not
straightforward to define.

All mobile operators are
currently using modern
technology (combined GSM
and UMTS networks).

May include inefficient costs
through the average.

May be difficult in the case of
fixed networks since the
average operator will be quite
abstract compared to the two
main fixed operators.

In mobile, the average
operator is likely to share
more similarities with the real
operators, therefore there is
not much bottom-up
abstraction in this approach.

It is not possible to directly
compare an average operator
with actual top-down

hypothetical operator can be
specifically defined, taking
into account relevant
technology components of
existing networks.

The evolution and migration
of a hypothetical operator can
be specifically defined, taking
into account the existing
networks. Legacy network
deployments can be ignored
if migration to next-generation
technology is expected in the
short-to-medium term (and
can be observed in real
networks).

Efficient aspects can be
defined.

Transparency is improved
where the fixed network
design is made more singular
and more explicit (i.e. less of
an average of multiple
diverse operations).

Given the greater similarities
of mobile operations, then
this approach should remain
reasonably transparent and
reflective of real operators.

Itis not possible to directly
compared a hypothetical
existing operator with actual

new entrant would employ
today’s modern technology
choice.

By definition, a hypothetical
new entrant would start with
the modern technology
therefore evolutionary or
migratory aspects are not
relevant. However, the rate of
network roll-out and
subscriber evolution will be a
key input to the model.

Efficient choices can be made
throughout the model.

In principle, the hypothetical
new entrant approach is fully
transparent in design,
however having moved
further into the hypothetical
domain means that
parametric inputs may need
additional transformation from
the relevant real operator data
points.

It is not possible to directly or
indirectly compare a
hypothetical new entrant

accounting accounts. Only indirect top-down accounts. Only model to real top-down
data comparison (e.g. overall indirect comparison (e.g. accounts without additional
expenditure levels and opex overall expenditure levels and  transformations in the top-
mark-ups) is possible. opex mark-ups) is possible. down domain (e.g. current
cost revaluation). No new-
entrant accounts exist.
Figure 3.1: Operator choices [Source: Analysys Mason]
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There are four key issues in resolving this choice, as outlined below.

Is the choice All three options presented above could be considered a reasonable basis
appropriate for on which to set cost-based regulation of wholesale fixed and mobile
setting cost-based termination services. However in the case of Option 1, inefficient costs
regulation? would need to be excluded.

What modifications  Figure 3.1 above summarises the various transformations which will be
and transformations  required in the modelling approach. As an example of one of the main

are necessary to transformations (date of entry), Figure 3.2 below illustrates the diversity in
adapt real fixed and mobile dates of entry in terms of the technology layers in the
information to the networks. In all three choices of operator outlined above, a date of entry
modelled case? transformation is required.

along time ago 1994 2000 2004 2009 2020 Figure 3.2: Timeline

' ' ' ' ' ' comparison for the Dutch

KPN legacy TDM core KPN NGN core operators [Source:
Cable IP NGN core (VolP) Analysys Mason]

KPN 2G radio (national coverage)
KPN 3G radio (overlay coverage)

Vodafone 2G radio (national coverage)
Vodafone 3G radio (overlay coverage)

T-Mobile 2G radio (national coverage)
T-Mobile 3G radio (overlay coverage)

Are there guidelines The EC Recommendation suggests that an efficient-scale operator should
which should be be modelled, however the precise characteristics of this type of operator is
accommodated (e.g. not defined. In principle, all three of the above options can satisfy the
EC efficient-scale requirement.

Recommendation)?

Flexibility A model constructed for Option 3 would be designed in such a way as to
exclude historical technology migrations. It would also be mechanically
designed to start its costing calculations in 2010. Therefore, the model for
Option 3 can be considered linked to the type of operator modelled.

A model constructed for Option 2 can, if known at the outset, also be used
to calculate costs for Option 3, primarily by modifying the parameter
inputs relating to technology launch and roll-out, and market share/traffic
profile of the modelled operator.
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Proposed concept 1: We do not recommend Option 1 (average operators) as it requires
complex modelling without any significant gains, and is dominated by historical issues

rather than modern and efficient network aspects.

We propose that the cost model should be based on Option 2 (hypothetical existing
operator) since this enables the model to determine a cost consistent with the existing
suppliers of fixed and mobile termination in the Netherlands, such that actual network
characteristics over time can be taken into account. The operator modelled would therefore
be:

A mobile operator rolling out a national 900MHz 2G network in 2004/05, launching 2G
services in approximately 2005/06, later supplementing its network with 1800MHz
frequencies with extra 2G capacity. As such, this operator would be comparable to OPTA’s
previous mobile costing approach. This network would also be overlaid with 2100MHz 3G
voice and HSPA capacity and switch upgrades (reflecting technology available in the
period 2006-09), to carry increased voice traffic, mobile data and mobile broadband
traffic. The parallel 2G and 3G networks would be operated for the long term, at least 25
years, and thus complete migration off the modern 2G to the 3G network would not be
modelled.

A fixed operator rolling out a national NGN IP core network in 2004/05, launching voice
services in approximately 2005/06. The core network design would be linked to a specific
choice of next-generation access technology (e.g. cable or fibre based). The NGN IP core
would be operated for the long term, at least 25 years, and thus migration off the modern
NGN IP core would not be modelled.

» Operator comments

Four parties agree with the proposal to base both the fixed and mobile models on Option 2
(hypothetical existing operator). One of these parties submits that fixed network NGN migration
costs must be taken into account in order that the modelled operator can support the service set at
each point in time. Another of these parties suggests that Option 2 should be applied to the mobile
operators taking into account the exogenous factors such as differences between KPN/Vodafone

and T-Mobile/new operators (these exogenous factors are submitted as general issues, above).

One party supports Option 2 for the fixed model, and Option 3 (hypothetical new entrant) for the

mobile model.

One party believes that Option 3 resembles an efficient-scale operator better than Option 2 — e.g.
any reliance on actual history implies inefficiency. It argues it would require minimal arbitrary
choices with respect to entry date, technology choices and migration paths, would limit reliance on
top-down data and would provide transparency. As a compromise, it suggests that a mixture of the
two options can be used, in which a hypothetical existing operator uses network and technologies

as if it were a new entrant.
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One party strongly favours the “actual operator” approach over the three proposed options, in
which the costs of all actual market players are calculated. In its opinion, modelling exogenous
factors is of particular relevance in the Dutch market, where operators bear the costs of widespread
coverage from an early stage of network roll-out, but take-up only gradually increases over time. It
states that this results in relatively high unit costs and limits the operator’s ability to recover costs
in earlier years. Furthermore, it argues that late and new entrants face greater difficulties in
acquiring market share, since the Dutch markets are becoming increasingly saturated. This party
submits that modelling based on actual operator inputs is the most robust way to accurately
account for the exogenous costs, and therefore is the best approach, that will maximise the overall
transparency of the modelling process. The party suggests modelling the incumbents differently

from the late and new entrants, in the case that OPTA decides to model a hypothetical operator.

One party suggests that a new operator entering the market in 2005 or later would need to assume
lower growth in traffic than any of the actual mobile operators. Another party submits that in order

to model mobile operations for 25 years, the re-purchase of frequency licences must be included.

» Analysys Mason response

Although numerous parties agreed with the proposed concept, some parties indicated that they
prefer a hypothetical new entrant model, either in the mobile model only, or in both the fixed and
mobile models. As explained above, we consider that a hypothetical new entrant cost model would
need, in some way, to be grounded in the reality of Dutch network operations (those of KPN,
Vodafone, T-Mobile and potentially the cable operators for the fixed model). In our view, without
having a full existing operator model which can be compared with existing operations, a
hypothetical new entrant model would be more speculative and difficult to populate. It would
therefore suffer from some disadvantages compared to the hypothetical existing operator approach.
Provided that the hypothetical existing operator is modelled using an efficient mix of technologies
and deployments available from 2004 onwards (which is our proposal, e.g. as in concepts 6 and
10), we do not think that it would set an unduly lenient benchmark of costs.

One party favours modelling actual operators. This is motivated by the need to recover the costs of
widespread coverage from an early stage, when low volumes did not support full cost recovery —
however the industry party does not mention that mobile termination rates were also significantly
higher and unregulated prior to 2007. The need to recover widespread coverage costs from an
early stage when volumes are low (or unpredictable) applied in the past to all mobile operators,
not just late entrants. At each date of entry, each operator faced a risk of under-recovery of costs
arising from the need to make investments prior to service launch and maturity. However, this
does not mean that future regulated termination rates must be set at a higher level to reflect the
suggested under-recovery in the early years of operation, without taking into account the actual

(higher) termination rates recovered by the actual mobile operators.

Exogenous cost factors are discussed in Section 1.3.
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Based on the above, we propose that the cost model should be based on Option 2 (hypothetical
existing operator). We accept that migration to the modelled fixed and mobile networks will be
relevant to capture in some way — this is discussed within concept 4 (rate of roll-out).

The proposed operator is defined as an existing operator and not as a new-entrant operator.
Therefore it is not appropriate (as suggested by one industry party) to model a low level of growth
that might be anticipated from a real new market entrant in 2006. A slow-growing entrant is
unlikely to set a reasonable cost benchmark for the existing, mature, efficient-scale operators KPN,
Vodafone, T-Mobile, Ziggo and UPC.

We agree that licence re-purchase is necessary when the modelled networks are operated for 25

years.

» Conclusions

Concept 1: We shall develop a model based on Option 2 (hypothetical existing operator),
since this enables the model to determine a cost consistent with the existing suppliers of

fixed and mobile termination in the Netherlands.
The modelled operator is “hypothetical” because:

e 1o actual operator has the same launch and market share characteristics

e it will have a hypothetical equal share of the relevant market, designated by 1/N.
The operator modelled will therefore be:

An existing mobile operator rolling out a national 900MHz 2G network from 1 January
2004, launching 2G services on 1 January 2006, later supplementing its network with
1800MHz frequencies for extra 2G capacity. This network would also be overlaid with
2100MHz 3G voice and HSPA capacity and switch upgrades (reflecting technology
available in the period 2004-09), to carry increased voice traffic, mobile data and mobile
broadband traffic.

An existing fixed operator rolling out a national NGN IP core network from 1 January
2004, launching NGN services on 1 January 2006. The core network design would be linked
to a specific choice of access technology.
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3.2 Network footprint of operator

Coverage is a central aspect of network deployment. The question of what coverage to apply to the
modelled operator can be understood as follows:

e What is the current level of coverage applicable to the market today?
e Is the future level of coverage different from today’s level?
e Over how many years does the coverage roll-out take place?

e What quality® of coverage should be provided, at each point in time?

The coverage offered by an operator (be it a mobile or fixed operator) is a key input to the costing
model. A consistent approach implies that the hypothetical fixed and mobile operator offer

comparable characteristics of coverage.
The definitions of coverage parameters have two important implications for the cost calculation:

The unit cost of The rate, extent and quality of coverage achieved determine the network

traffic is affected by investments and operating costs of the coverage network in the early years. The

the expenditure of ~ degree to which these costs are incurred prior to demand materialising

coverage roll-out represents the size of the ‘cost overhang’. The larger this overhang, the higher
the eventual unit costs of traffic will be. The concept of a cost overhang is
illustrated in Figure 3.3.

4 Coverage Figure 3.3: Cost

overhang [Source:

Analysys Mason]
Demand

cost overhang as coverage
precedes demand

>

Time

In the case of a fixed network, quality is related to the availability, access sharing, etc. In the case of mobile networks, the quality of coverage
is determined by the density of radio signal — within buildings, in hard-to-reach places, in special locations (e.g. airports, subways, etc.).
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Identification of Elements of the fixed and mobile networks may (or may not) vary in
network elements response to the carried traffic volumes — depending on whether the coverage
that vary in network has sufficient accompanying traffic capacity for the offered load.
response to traffic ~ This has particular implications during the application of a small wholesale
termination traffic increment (see Section 6.1 on Choice of Increment).

Approach

All mobile networks in the Netherlands currently have almost ubiquitous population and outdoor
area coverage, and are in fact obliged to so according to their licences. For example, the Dutch
UMTS licences require the mobile operators to cover at least all communities with more than
25.000 inhabitants, all main transport routes in between these communities, all motorways to
Germany and Belgium, and the main airports. As all mobile networks have practically ubiquitous
coverage, this should be reflected in the model. Whilst initially licensed as an ‘outdoor mobile’
service, indoor mobile coverage is considerable in the Netherlands and Dutch consumers and
businesses have come to expect high levels of indoor signal coverage from their suppliers. Due to
building penetration losses, good outdoor coverage does not directly translate into good indoor
coverage, and therefore deep indoor mobile coverage entails additional radio site investments. This

indoor coverage is delivered by either:

¢ deploying outdoor macro site networks to transmit signals through the walls of buildings

e installing a dedicated indoor picocell which is typically backhauled to the mobile switch via a
fixed link to the building. Indoor picocells may be classified as either public access (e.g. in
shopping centres) or private access (as in corporate in-building solutions).

These wireless solutions serve traffic which might (in some circumstances’) otherwise be carried
to that building by a fixed access method with a dedicated, or very high capacity technology (or
low marginal cost in other words). As such, there is substitution between the two forms of indoor
technology compared to the Market 3 and Market 7 definitions envisaged by the European
Commission. By definition, practically all fixed voice calls will be conducted indoors®. However,
up to 60% of mobile voice traffic is estimated to occur inside buildings; at least 30% from home or

work.®

Because of current end user expectations, and for the model to reflect current deployment practice
and traffic volumes, we recommend to include the current level of indoor coverage within the

mobile network footprint principle.

It is very difficult to estimate this effect. For example, in company offices, people move desks or spend time in meeting rooms; some
buildings such as shopping centres and airports do not have an available fixed-line (PSTN) solution, although WiFi methods may be
possible; people may be in other buildings (e.g. second homes, neighbours, etc.).

Payphones and WLAN-based VolP could be outdoors or away from home.
Source: Strategy Analytics estimates ‘indoor’ as 57% of mobile usage; Korea Telecom estimates that 30% of calls were from home

or work (Source: Wireless Broadband Analyst, 14 November 2005); Swisscom estimates that 36% of usage is at home and 24% in
the office (Source: Swisscom Innovations paper, 2004).
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For fixed networks in the Netherlands, there is near-ubiquitous availability of fixed voice
telephony from KPN. In parallel to this, the cable network also has near-ubiquitous national
availability. Therefore, in order to also reflect current deployment practice and traffic volumes for
fixed networks, we recommend to apply a near-national coverage footprint for fixed network

services.

If regional coverage would lead to significant and exogenous cost differences, a case could be
made for modelling regional coverage. However, regional mobile operators do not currently exist
in the Netherlands, and the regional cable operators are not limited by exogenous factors in
expanding their coverage. They have the possibility to do so by their own deployment, leasing
capacity outside their own coverage area, or by joining with other sub-national operators (as is
already achieved by Ziggo). Different cost prices due to lower economies of geographical scale are
therefore not to be reflected in the costs of an efficient operator providing termination services.

Proposed concept 2: National levels of geographical coverage will be reflected in the
models comparable to that offered by current national fixed (or combined cable) and mobile

operators in the Netherlands, including indoor mobile coverage.

» Operator comments

Four parties agree with this proposal. However, one of them states that initial roll-out during the
entry phase should be considered for new entrants: even if a new operator has only a limited
volume, it still has to build a minimal network at high cost. It claims that this exogenous factor
must be taken into account to allow an asymmetry in mobile termination charges to compensate
for the initial unavoidable inefficiency.

Two industry parties submit that high levels of indoor mobile coverage are necessary to attract

customers.

Two parties submit that assuming national geographical coverage for the fixed services is
unreasonable because only one fixed operator has effectively national coverage. They argue that
assuming combined footprints for cable companies in the Netherlands will imply a larger volume
and economies of scale, which is a misrepresentation of any individual cable company (e.g.

overlap of business overheads and parts of the network).

» Analysys Mason response

The issues of “building a minimal network at high cost” and having “limited volume” can be

considered as scale factors. Scale is not an exogenous factor, as discussed in Section 1.3.

There is a consensus among some operators that a national footprint is appropriate and reasonable.
We recognise that indoor coverage is important for mobile service and necessary for the current
voice volumes that these networks carry. Some parties do not consider that a national footprint
applies to the cable companies. Whilst we acknowledge that none of the cable operators has a

nationwide footprint, the cable networks do provide non-overlapping residential coverage to nearly
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all Dutch households. Throughout the Netherlands, from a consumer end user’s perspective, the
typical situation is to have access to two fixed access networks (KPN and a cable operator); from a
business user’s perspective, alternative cable and/or fibre access may be available in addition to
KPN’s network. Assuming a nationwide network therefore accurately reflects the competitive
situation of KPN and alternative suppliers. Moreover, the fact that in practice separate cable
operators exist despite having the possibility to merge suggests that any cost overlap that results

from non-nationwide networks/businesses cannot be considered exogenous.

» Conclusions

Concept 2: The proposed concept will be applied.

3.3 Scale of operator

One of the main parameters that defines the cost (per unit) of the modelled operator is its market
share: it is therefore important to determine the market share of the operator and the period over

which any market share evolution/growth takes place.

The parameters chosen for defining the operator’s market share over time influence the overall
level of economic costs calculated by the model. The quicker the operator grows,™ the lower the

eventual unit cost of traffic should be.

Regarding the scale of the modelled operator, a neutral approach to both fixed and mobile markets
would be an approach in which the scale of the modelled operator is 100%/N, where N is the

actual number of large network operators having near-nationwide coverage.

From 1998, there were five mobile network operators in the Dutch market.'* Recent consolidation
(the take-over of Telfort by KPN, and that of Orange by T-Mobile) has resulted in a three-player

market.

In the fixed telecoms market, there are primarily two competing national providers, KPN and the
cable operators Ziggo or UPC. Both KPN’s and the combined cable networks have passed almost

all residences, implying that a two-player fixed market is a reasonable proposition.
A further issue of scale is the time taken to achieve steady-state market share.

It will be necessary to specify in the model the rate at which the modern network is rolled out, and
the corresponding rate at which that modern network carries the volumes of the operator (up to the
1/N market share proposed above). There are a number of options in terms of modelling a
hypothetical existing operator:

E.g. the net present value of demand — therefore reflecting the discounted combination of eventual share and rate of acquiring share.
11 . . s . . . . . . .
Tele2 is not considered a player in this market as it is not an infrastructure player. It is considered a retail MVNO, which re-sells its
host network’s services (including termination).
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e Option 1: Immediate scale. In this option, the modelled operator immediately achieves its
100/N% market share in 2005/06, and rolls out its network just in time to serve this demand at
launch. This approach can be applied directly and neutrally to both fixed and mobile networks.

However, it does not reflect real technology transitions (such as in KPN’s fixed network).

e Option 2: Matching the modern technology transition during the modelled years. In this
approach, the utilisation of the modern technology during the specific recent years is observed
for the actual networks and used to define an efficient profile for the hypothetical existing
operator. In this approach, we observe that mobile networks have not experienced any
significant radio technology transition between technology generations in the period 2004-
2009 and thus would be modelled “at immediate scale” as in Option 1. The fixed network
costing would reflect the core transition on to NGN technology in the period 2004-09. This
approach can be reconciled directly with the network element deployment profiles of the

actual operator networks.

e Option 3: Assuming a hypothetical roll-out and market share profile. In this option, a time
period to achieve coverage (footprint) roll-out would be specified (e.g. three years) and a time-
period to achieve full scale (100/N%) would also be specified (e.g. six years). These
assumptions would be applied directly to both fixed and mobile cost calculations. This
approach can also be considered neutral to both fixed and mobile situations.

e Option 4: Roll-out and growth based on history. It is possible to apply roll-out and volume
growth profiles which have been obtained directly from the (average of) the actual fixed and
(separately) mobile operators. However, this approach is difficult to define for the fixed
market where there are two quite different players. In the mobile sector, this approach would
require looking back at networks a long time ago to the early 1990s, and therefore would be
complicated by lack of information and a market dynamic based on up to five mobile

operators.

Proposed concept 3: The long-run market share should be 33.3% for the mobile operator,
and 50% for the fixed operator.

Proposed concept 4: The rate of network roll-out (footprint) and the rate of traffic (market
share) growth for the modern network of the modelled operator will be a key input to the
fixed and mobile models. Four options are presented above — industry comment on the
appropriate method is sought in this area.

Proposed concept 5: The proposed market share includes the subscribers that are realised
by service providers or mobile virtual network operators as the corresponding volumes
contribute to the economies of scale within the host operations.
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» Operator comments

Fixed operator (3)  Five parties submit that the proposed 50% market share for a fixed operator
underestimates the future KPN market share. They argue that KPN’s real
market share is closer to 70%, which is unlikely to change materially during
the regulation period. It is submitted that this underestimation falsely
reflects KPN’s market share, and therefore will miscalculate the economies
of scale for the incumbent, giving it an unjustifiably favourable termination
rate. One party claims that KPN’s scale is an exogenous factor which cannot
be replicated by other operators, and that combined fixed and mobile
operation also leads to lower costs than might be calculated in separated
fixed and mobile BULRIC models. One of them also opposes the idea of
considering the cable operators as a single entity.

One party believes that a 33.3% market share is more reasonable for the
fixed operator: other operators, such as the alternative fibre providers, have
a combined footprint that matches those of KPN and the cable companies,
and hence should not be overlooked. This party claims that OPTA has
repeated stated that “two is not enough” in the fixed market.

Another party also suggests including an additional “operator” in the fixed
market: fixed entrants relying on access to KPN’s access network. It claims
that these unbundlers are disadvantaged in their ability to achieve network
coverage and can only offer limited products, and thus the high barriers to
entry into the fixed market are evident in the low market share that
unbundlers hold in the Dutch market. Nonetheless it believes that KPN
should be modelled as having a 70-80% market share, with significant

incumbency advantages between its fixed and mobile divisions.

One party, in particular, requests further clarification on why the market
share is 1/N and would like to understand the impact of FTTH and
mobile/fixed integration on the model.

Mobile operator (3) One party gives reserved acceptance of the suggested market share.
However, it expresses concerns over the validity of this assumption if new

players enter the market.

Two parties share the view that the mobile operator market share should be
lower than 33%. They claim that the Dutch market is likely to be more
crowded in the near future, given the government’s efforts to accommodate
new entrants. In this context, one party suggests that there is no proof that
the EC’s recommended 20% minimum efficient scale should not be applied
in the Netherlands.
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Two parties believe that KPN should be modelled as having a 50% market
share, while T-Mobile and Vodafone have equal shares of the rest of the
market. In this context, one submits an independent forecast of revenues. It
also submits that because KPN’s share has remained at around 50% and not
fallen to 25% (the market share applied in the 2006 mobile model) then this
confirms that exogenous factors are preventing market share equalisation. It
further suggests that the model should be based on Dutch market data and
informed Dutch forecasts rather than a hypothetical approach that is not
applicable to any real market.

Another party expresses similar concerns. It suggests that the mobile
operator should have 25% of the mobile data market, and 30% (or more) of
the mobile voice market (given voice market saturation). This will take into
account new entrant(s) who gain 25% of the mobile data market, but less
than 10% of the mobile voice market. It argues that the Dutch government’s
effort to bring in new entrants to the mobile market means there is likely to

be at least one additional mobile operator in the near future.

Rate of roll-out (4)  One party favours Option 1 (immediate scale) on the basis that it reflects
current costs, while two other parties think it is unrealistic, e.g. since it
ignores real technology transitions. One of them emphasises the importance
of modelling technology transitions during the modelled years. Furthermore,
it considers that Option 1 would be inconsistent with concept 1, where an

“hypothetical existing operator” option is proposed.

One party suggests separate roll-out assumptions for the networks. It
favours Option 1 for the fixed operator; since the copper network has been
available for a long time, it is unnecessary to assume a roll-out phase. For
the mobile operator, it favours Option 2 (matching the modern technology
transition during the modelled years), and suggests a hypothetical roll-out

benchmarked against historical roll-out.

One party also thinks that Option 4 (roll-out and growth based on history) is
an over-complication and should be excluded.

One party is of the opinion that the option that leads to the lowest cost levels
should be chosen. Another party submits that it would be flawed to consider
that operators could instantaneously implement modern technology without
needing to recover the costs of equipment incurred in reaching their current

scale.
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Service providers Four parties agree with the proposition. Two parties, however, only partially
and MVNOs (5) agree with this concept. They consider that some alternative service
providers or MVNOs (partly) have their own network and infrastructure:
applying this methodology will misrepresent the associated economies of
scale. Therefore they submit that their market share should not be
aggregated onto their host networks without properly including their

equipment.

» Analysys Mason response on fixed operator share

In the Netherlands, we consider that there are two providers with national coverage: KPN and the
combined cable operators. Additional players in this market are mainly either:

e alternative fibre access providers such as Tele2 and Reggefiber, or

¢ local loop unbundlers.

Fibre access providers do not match the footprint of KPN or cable access, and are deploying a
technology which aims to supersede copper access by being able to offer significantly higher
bandwidth access using today’s modern optical technology. If a national fibre access network was
deployed in the long term, then disconnection of the copper access network would be expected.
We do not consider that unbundlers can be considered as national infrastructure coverage
operators, neither do these operators have any exogenous impediment to rolling out a complete
national network (it is simply that they prefer to rely on unbundled access to copper and/or cable

lines).

Therefore, we consider that there is no evidence that a significant third national fixed network is
likely in the short to medium term. Consequently, fixed traffic appearing at the first point of traffic

concentration can be considered to be from one of two national access networks.

Therefore, we propose for the purposes of calculating the efficient fixed voice termination cost,
that the market for fixed traffic should be shared between two full national infrastructure

operators: N=2.

Operating a combined fixed and mobile network (like KPN) is not an exogenous factor: it would
be within the control of alternative fixed (e.g. cable) operators and mobile operators to merge and

provide combined fixed and mobile services (“quad-play”).

» Analysys Mason response on mobile operator share

Comments submitted by the industry parties suggest that further entry in the mobile market is
likely. It was envisaged that the 1998 DCS auctions would result in a total of four mobile operators
(a total of four licences for national coverage being issued), and additional spectrum would be
allocated between these and other parties. Recent consolidations of Telfort and Orange have

demonstrated that market parties expect there to be three voice and mobile data GSM+UMTS
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players in the long run — otherwise these parties would not have been acquired by existing mobile
players. This situation has also resulted in spectrum being returned/sold by KPN: it might be the
case that obligations for more than three national GSM+UMTS networks cannot be sustained in

the long run.

Further spectrum auctions may occur in the coming years, and operators may plan to launch new
networks and/or new services with the acquired spectrum. However, for the purposes of
calculating the efficient costs of voice termination applying to KPN Mobile, Vodafone and T-
Mobile for the next regulatory period (2010—13) we consider it reasonable to model the current
number of national networks supporting GSM and UMTS voice and mobile data demand in the
Netherlands (i.e. N=3).

As discussed in Section 1.3, there are no exogenous factors affecting T-Mobile which would
justify a higher termination rate.

» Analysys Mason response on rate of roll-out

It is submitted that the application of Option 1 would neglect the recent technology transitions
necessary in real networks. Whilst it might be considered that this option represents current costs,
it would represent costs for a situation in which full scale is immediately available; although this
could be applied symmetrically to both fixed and mobile costing, it does not reflect the actual

NGN of any existing Dutch operator. Furthermore, we believe it would be inconsistent to:

e model Option 1 for the fixed network on the basis of a pre-existing copper access network
when the NGN core is not pre-existing and must be rolled out over time, and

o then take a different approach to the pre-existing mobile networks (radio sites, switches) which
the mobile operators have operated in the past (albeit for fewer years than KPN’s copper
network) and which they are not actually rolling out as new over the period 2004—09 (and
therefore for which some costs have actually been recovered from the years before the 2006

service launch in the cost model).

We do not consider that arguments in favour of Options 2 or 4 (matching roll-out to history; using
actual historical operators) will lead to a consistent treatment of fixed and mobile network costs in
an efficient, modern, forward-looking context. The actual evolution of copper, cable and mobile
networks is related to events and expectations 10, 15 or even more years in the past. These options
could lead to costs that are heavily dependent on historical developments of different operators,
rather than the costs which today’s modern, forward-looking operators should achieve through the
operation of efficient networks.

Consequently, we believe that it would be most consistent and competitively neutral to adopt the
same principle for rate of roll-out for both fixed and mobile networks, and that this should be
based on Option 3.
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In this situation, we shall apply the same NGN roll-out principle to both fixed and mobile
networks, and migrate existing traffic onto the network at a rate specified by:

¢ market developments from 1 January 2006 onwards (NGN launch date)
o the relative ease with which different types of customer and service volumes will move from

the pre-existing to the modelled next-generation network.

We do not favour adopting the lowest-cost approach since in our opinion this cannot be considered

as balanced or reasonable. Our proposed conclusion is described below.

» Analysys Mason response on service providers and MVNOs

We accept that there is additional service provider or MVNO network infrastructure present in the
market, as a result of the wholesale network access used by these players (the relevant network
assets in this situation are the gateway MSC/interconnect switches, ancillary HLR databases and
service platforms of the MVNOs (e.g. Lycamobile, Tele2)). However, the proportion of costs
which they replicate of the full network operators is limited, and any small dis-economies of scale
that might arise can be mitigated by endogenous business decisions such as:

e sourcing low-cost platforms from alternative suppliers

multi-national operations

joint operations with a fixed network operator or un-bundler

other joint-venture possibilities or business synergies.

Therefore, we shall model a full-scale network operator with a complete network asset base, in
order that 1/N of the total traffic can be fully aggregated onto the host network at all levels of
functionality. We do not include MVNOs in the specification of N national mobile operators

because to do so would not lead to an efficient voice termination rate.

» Conclusions

Concept 3: The modelled fixed operator will have a 50% share of the fixed market. The
modelled mobile operator will have a 33.3% share of the mobile market.
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Concept 4: We shall model the hypothetical existing operator with a hypothetical roll-out
and market share profile. This principle will be applied identically to the fixed and mobile
costing:

e the operator will already be in existence, operating on 1 January 2004, with a legacy
network and legacy access connections to a hypothetical 1/N share of the market

e it will roll out its national NGN traffic-sensitive network over two years and launch
service on 1 January 2006

e basic legacy services (e.g. residential voice, residential data, GSM voice, SMS and
GPRS data) will be moved onto the NGN network as quickly as possible

e complex legacy services (e.g. business ISDN, business connections) will be moved onto
the NGN over the period of time in which service support, emulation and customer
equipment (e.g. PABXSs) can be prepared for the market place

e traffic from new services (e.g. HSDPA, IPTV) will increase on the NGN as these

services are expected to develop over time.

Concept 5: Service provider and MVNO volumes will be included in the market, however
full-scale network operations will be modelled.
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4 Technology issues

The most important conceptual issues with regard to technology in the fixed and mobile BULRIC
models are described as follows:

e choice of modern network architecture, in Section 4.1

e treatment of network nodes, in Section 4.2.

4.1 Modern network architecture

Both the mobile and fixed BULRIC models will require a network architecture design based on a
specific choice of modern technology. From the perspective of termination regulation, modern-
equivalent technologies should be reflected in these models: that is, proven and available
technologies with the lowest cost expected over their lifetimes. We consider the network

architecture options for the two models separately.

4.1.1 Mobile network

Mobile networks have been characterised by successive generations of technology, with the two
most significant steps being the transition from analogue to 2G digital (GSM), and an ongoing
expansion to include UMTS (3G) related network elements and services. The mobile network
architecture splits into three parts: a radio network, a switching network and a transmission

network.

Radio network

There are four generations of radio technology standards that could be used, either in isolation or
in combination. These are analogue (NMT, or 1G), GSM (2G), UMTS (3G) and LTE (4G). Given
that the model should use proven, efficient technologies, it can be argued that analogue and LTE
are not relevant to this BULRIC model. This is because:

e Although analogue technology was the modern equivalent asset twenty years ago, this is no
longer the case. Inclusion of this technology in a cost model used to set prices after 2010 does

not satisfy modern-equivalent efficiency standards.

e Although fourth-generation mobile technologies such as LTE may be deployed in the long
term in the Netherlands, these networks are expected to be focused on delivering higher-rate
mobile data services. The likely spectrum band (2600MHz) will also be high frequency, which
makes it less suitable for wide area or widespread mobile deployments — this is particularly the
case if lower-frequency 2100MHz and 900MHz networks are available. Given the large
capacity available in a modern network using 900MHz, 1800MHz and 2100MHz frequencies,
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a fourth-generation overlay is unlikely to be used to deliver large volumes of wholesale mobile

voice termination in the short-to-medium term.

Therefore, the mobile BULRIC model should be limited to 2G and/or 3G radio technologies. Both
of these technologies are currently proven and available. 3G is a more recent (and higher capacity)
technology that all Dutch operators are using, in particular to offer broadband mobile data
services. There is currently little traction of 3G voice services in the Netherlands, with all three
operators experiencing low take-up so far and the large majority of voice traffic still being carried
by 2G networks.

Therefore, a mix of 2G and 3G technologies is the actual approach of all three existing mobile
operators, with 3G focused on the augmentation of underlying 2G capacity and overlay with

mobile broadband service support.

It appears that 2G technology will play a significant role in the provision of voice termination in
the Netherlands in the coming years, although 3G will play a progressively larger role in carrying
traffic, from data services in particular. We thus believe it is appropriate to include both
technologies in the model as an efficient mechanism for delivering mobile services and wholesale
mobile voice termination over the coming years. This is consistent with the EC Recommendation,
which states that “the bottom-up model for mobile networks should be based on a combination of
2G and 3G employed in the network [...] reflecting the anticipated situation.”

Proposed concept 6: The mobile model will use both 2G and 3G radio technology in the
long term, with GSM deployed in 900MHz and 1800MHz bands, and 3G deployed as a
2100MHz overlay.

» Operator comments

Two parties support the proposition. One of them thinks that the 3G 2100MHz overlay
architecture should be modelled as having both circuit-switched (CS) and packet-switched (PS)
network capability. One of them also thinks it unlikely that 4G will become a reality during the
timeframe of regulation, and therefore can be ignored.

One party states that the model must reflect the latest efficient technology that a new-entrant
operator would deploy today — a mixture of 2G and 3G would be acceptable only if it represents
the most efficient solution.

Another party suggests that mobile data costs should be carefully excluded.

However, two other parties submit that the proposed concept would lead to an unacceptable
outcome for T-Mobile and potential new mobile operators, who cannot leverage on an early
900MHz roll-out. One suggested solution is to apply asymmetry corrections, because an
1800MHz-only late entrant has less ability to recover costs in earlier years, and higher current
costs. These parties submit that access to spectrum is not facilitated through open auctions (or
trading) and is therefore an exogenous factor that demands a higher cost allowance for T-Mobile.
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One party suggests that infrastructure sharing should be applicable to the Dutch mobile operators
(and also within the model).

One party expresses concerns that this evolution path may not apply for new mobile operators,
who are likely to by-pass earlier mobile technology generations and build LTE-only networks to
provide both voice and data services. It supports this position by detailing the differences in
deployment and launch for a new LTE-based operator, and suggests that this type of operator

should be modelled as a separate entity.

» Analysys Mason response

We agree that the modern 2100MHz networks support both voice circuits and packet broadband
services (where the radio ‘circuit’ is shared among a number of users on a packet basis). This
appears to be the efficient way to deliver voice, data and mobile broadband services today, and
realise the economies of scope and scale. We agree that costs exclusively related to mobile data
should be separately identified and not allocated to voice termination services (e.g. radio network
upgrades and packet switches).

In terms of the suggestions of two parties that T-Mobile should be allowed higher costs due to the
assertion of spectrum and entry-related exogenous effects, we refer to our response in Section 1.3.

We accept that mobile infrastructure sharing is increasingly relevant in some European markets.
However, in a densely populated country such as the Netherlands, many parts of the network are
heavily loaded with traffic and thus network sharing may not deliver significant benefits. Mast
sharing — in which operators locate their equipment on another party’s tower — is included in the

model.

We do not model a separate LTE-only operator, as market entry using this particular technology is
not required of any market players — it is within the control of market parties and is not an
uncontrollable exogenous factor. Therefore the fact that LTE costs might be higher than those of
the modelled GSM+UMTS operator is not relevant. Conversely, it is not evident at this stage that
LTE-only costs will be lower than the modelled GSM+UMTS operator — for example, because it
may initially only be available in high-frequency (2600MHz) bands — and there are, as yet, no
existing Dutch LTE-only operators on which to validate such a bottom-up cost calculation.

» Conclusions

Concept 6: The proposed concept will be applied.

Radio spectrum

Since all operators own similar 900MHz spectrum allocations, it is assumed that forward-looking
spectrum and coverage network related costs are symmetrical. Small 900MHz asymmetries can be

considered to be accompanied by commensurate spectrum payments. The 1800MHz spectrum
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allocations are asymmetric, however can also be considered to be accompanied by corresponding

spectrum payments.

There is some asymmetry in the actual 2100MHz frequencies, and two operators (KPN and T-
Mobile) have historically gained second licences due to acquisition — KPN has recently returned
its second UMTS licence (that of Telfort) and T-Mobile may do the same with Orange’s UMTS
licence. 2100MHz spectrum is only currently effective in 2x5SMHz carriers due to the UMTS air
interface technology, therefore the mean of the three primary UMTS licences of Vodafone, KPN
and T-Mobile indicates that the average 2100MHz allocation should be 2x10MHz of spectrum.
This spectrum should also be accompanied by a commensurate spectrum payment. Additional
carriers (i.e. third and fourth paired carriers) appear relevant in the model only to supporting higher

volumes of mobile data traffic and not for supporting mobile voice termination.

Proposed concept 7: As in the previous OPTA mobile BULRIC model, is appears
reasonable to assume an equal (1/3) share of the 900MHz and 1800MHz spectrum in the

market for the modelled operator:
67.6MHz of 900MHz frequencies are divided into 22.5MHz allocations (2x11.3MHz)

144MHz of 1800MHz frequencies are divided into 48MHz allocations (2x24MHz).

Proposed concept 8: In terms of 2100MHz spectrum, we shall assume that the modelled
operator has 2x10MHz of spectrum. We propose to exclude the un-paired TDD spectrum.

Further details of the mobile spectrum situation are provided in Annex A.3.

» Operator comments
One party supports the propositions.

One party suggests that some of the current spectrum will be reallocated in the future — e.g. T-
Mobile may be required to return (part of) its Orange frequencies; Telfort spectrum has been
returned. Furthermore, new entrants may gain a share of these frequency blocks, so the spectrum

should be divided between more than three parties.

There is a general consensus among the parties that commented on proposed concept 8. One party
claims that it is appropriate for the first and second carriers to mainly be allocated to voice

services.
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» Analysys Mason response

All 900MHz spectrum is currently held by KPN, Vodafone and T-Mobile. KPN and Vodafone
have their original licences, whereas T-Mobile holds the 900MHz EGSM spectrum of Telfort and
Orange’s original licences. KPN sold part of Telfort’s spectrum to T-Mobile, but subsequently
returned Telfort’s 1800MHz spectrum.

We recognise that there is some current uncertainty over T-Mobile’s future 900MHz holdings.
However, rather than predict the outcome of the current uncertainty either way, we consider that
the most neutral approach is to use the current total spectrum holdings (of all operators together) as
the basis. The spectrum inputs in the model can be changed very easily if the current spectrum
holdings change within the timeframe of the modelling project. Therefore, the current 900MHz
spectrum allocation available to the three operators is 67.6MHz. Excluding Telfort’s returned
1800MHz spectrum, there is 114MHz available to the three operators.

It is likely that 3G networks in the Netherlands currently carry significant volumes of mobile
broadband (HSPA) traffic in their first and (more likely) second carriers. We shall allocate
2100MHz carriers (and their costs) as follows:

e in Plus BULRAIC, the basic 2x10MHz licence is a network common cost and will be marked
up to 3G services using an equi-proportional mark-up (EPMU)

e in Pure BULRIC, the 3G spectrum basic licence (2x10MHz) will not be considered sensitive

to wholesale termination traffic volumes in the long run.

» Conclusions

Concept 7: We shall model an operator with 33.3% of 67.6MHz of GSM spectrum. We
shall model an operator with 33.3% of 114MHz of DCS spectrum.

Concept 8: We shall model an operator with 2x10MHz of UMTS spectrum.

Spectrum payments

In addition to including an allocation of spectrum in the cost model, we must also specify the
payment associated with that spectrum. Consequently, we refer to a number of publicly available
sources for the value of:

e paired 900MHz frequencies for providing wide-area mobile coverage
e paired 180MHz frequencies for providing second-generation mobile capacity expansion

e paired 2100MHz frequencies for providing a mobile broadband overlay network.

ooy
& analysys
Ref: 14895-163g e MASON



Conceptual approach for the fixed and mobile BULRIC models | 34

Proposed concept 9: We propose to apply the following estimates for the current value of

spectrum in the Netherlands:

According to SEO,* the value of 10MHz of 900MHz spectrum is between EUR46 million
and EUR155 million. The middle of this range equates to EUR226.5 million for a 22.5MHz
allocation. This value is similar to the amounts recently paid by Vodafone and KPN to
extend their current 900MHz licences by three years (multiplied by 5 to indicate a 15-year
valuation). We look to industry parties to comment on this proposed current valuation.

The value of 1800MHz spectrum derived from the 1998 Dutch auction, and applied in
OPTA’s previous mobile BULRIC model, was EUR208 million for a 48MHz allocation (in
2004 Euros). Inflation adjusted, this amounts to around EUR225 million. We look to

industry parties to comment on this proposed current valuation.

The auction of UMTS spectrum in the Netherlands in 2000 was based upon the projected
usage of that spectrum at the auction time (year 2000). In particular, UMTS was devised as
the “universal mobile telecommunication system” and its spectrum would support
significant amounts of voice and low-speed data traffic from approximately 2003 onwards
enabling “old” 2G networks to be shut down. In 2009, 2100MHz spectrum in the
Netherlands is being used to carry only limited voice traffic (potentially, excess demand
which cannot be supported by the established GSM networks), but primarily to support
mobile broadband services using HSPA (a technology upgrade which was not significant in
the year 2000 UMTS auctions). Therefore, we have not adopted the Dutch UMTS auction
outcome in our proposed current valuation of 2100MHz spectrum.

Since the year 2000, the amount paid for next-generation mobile spectrum licences can be
observed to have declined considerably. In Sweden, 2.6GHz spectrum was recently
auctioned to bidders to provide (amongst other possibilities) a mobile broadband overlay
network. This auction realised EUR0.16 per MHz per head of population, a valuation which
indicates the corresponding market price for a mobile broadband overlay network with
20MHz of spectrum in the Netherlands of around EUR53 million. In the USA, 2GHz
spectrum auctioned in 2005 realised EUR0.45 per MHz per pop, corresponding to around
EUR150 million for the 20MHz Dutch licence. We look to industry parties to comment on
this proposed current valuation in the range EURS50 million to EUR150 million.

» Operator comments

One party agrees with the proposed spectrum values (rejecting the application of historical values),
and another party broadly agrees with the suggested 900MHz, 1800MHz spectrum evaluation.

Two parties are of the opinion that actual Dutch payments reflect the real efficient spectrum value,

one of these parties claiming that to allow a hypothetical payment level for KPN and Vodafone

12 Waarde GSM-spectrum, SEO, July 2006.
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will overcompensate these two operators. It is submitted that the proposed approach may be seen
as inconsistent, since it uses a mix of historical prices and current valuation. One further party
supports actual payments for the 2100MHz spectrum, and while accepting that some changes have
occurred in the market since the auction (implicitly influencing the value of 2100MHz spectrum),
it further claims that 3G will support more than just “excess demand” and the amounts paid reflect
the cost of spectrum in the absence of spectrum trading.

One party submits that the recent 900MHz extension case is not relevant, because it claims that the
underlying valuation study was based on a new entrant for less than three years (35 months), and
not the actual value for a full 15-year licence. This party also submits that the national licences of
Telfort and Orange are relevant for the 1800MHz valuation.

Three parties are of the opinion that the Swedish 2.6GHz auction result is not a good benchmark
for the Dutch 2100MHz spectrum value. This is motivated by the point that the Swedish and
Dutch markets are different, and that these two spectrum bands are dissimilar, since they have very
different spectral characteristics, technology maturities and equipment availability. Furthermore, it
is suggested that 2.6GHz spectrum is more likely to be used for mobile broadband, rather than
mobile voice services, and hence is not a good proxy for 2100MHz spectrum. It is suggested by

one party that the US benchmarks of roughly similar 2GHz spectrum provide a better comparator.

Two parties argue that the spectrum costs should be excluded from mobile termination
calculations, except when spectrum is acquired to increase capacity. One of them suggests the
evaluation should be based on current market value, which could be much lower than proposed in
the concept. It submits that the valuation should take into account the recent voluntary return of
3G spectrum by KPN, which it submits suggests that the spectrum may have a negative market

value.

One party claims that there is not a functioning market for spectrum licences.
» Analysys Mason response

Our initial proposal can be summarised as follows (for 15-year licences):

e between EURO0.28 and EURO0.94 per MHz per pop for 900MHz spectrum based on SEO
valuations (in 2007 Euros); around EUR0.60 per MHz per pop for the 900MHz renewals of
KPN and Vodafone

e EURO0.28 per MHz per pop for 1800MHz spectrum based on the previous DCS auction in the
Netherlands (in 2004 Euros)

e between EURO0.16 and EUR0.45 per MHz per pop for high-frequency spectrum based on the

Swedish and US auctions.
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Two additional valuations are relevant:

o the value of EGSM spectrum estimated for Orange and Telfort from within their 1998
licences. This equates to EUR1.13 per MHz per pop (in 2009 Euros)

e the UMTS fees paid in the Netherlands in 2001: EUR1.4 per MHz per pop (in 2001 Euros,
assuming a conservative TDD valuation of zero).

We have put these valuations in 2009 Euros into their relative context over time, highlighting

some changes over time, as shown in Figure 4.1.

1.8
1.6
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# KPN and Vodafone renewals
1.0 ‘ EGSM fee from 1998 auction

@ DCS fee from 1998 auction
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0.0
1997 1999 2001 2003 2005 2007 2009

EUR per MHz per pop (2009 currency)

Figure 4.1: Selected spectrum valuations for the Netherlands [Source: Analysys Mason]

1. Three mobile parties bid for additional 1800MHz spectrum in the 1998 auction, realising
EURO0.30 per MHz per pop. This spectrum can be considered useful for providing
additional capacity (if 900MHz is available) in that it allows operators to serve higher
demand in cities. We would expect the value of capacity spectrum to remain broadly
constant over time, as the willingness of consumers to pay for more traffic is limited by

the price/value of the services.

2. Orange and Telfort paid higher fees in 1998 for an additional 2x5MHz of EGSM
spectrum. These additional fees (over the 1800MHz spectrum) equated to EUR1.13 per
MHz per pop. More recently, SEO re-valued 900MHz spectrum with a wide range from
EURO0.29 to EURO0.98 per MHz per pop. The midpoint of this range is close to the renewal
values recently paid by KPN and Vodafone. This 900MHz spectrum can be considered
ideally suited for providing coverage and we expect that it will probably have retained a
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relatively higher value than 1800MHz spectrum, estimated at between EURO0.29 and
EURI1.13 per MHz (the mid point of this range being EURO0.7 per MHz per pop).

3. In our view, the value of 2100MHz spectrum in 2001, at the height of the telecoms boom,
is likely to have been based on an assumption that this spectrum would be used for the
“universal mobile telecoms system”. Since 2001, the value of 2100MHz spectrum appears
to have declined. This view is broadly supported by at least one industry party. It appears
credible, therefore, that the high historical value was due to the expectation that 2100MHz
spectrum would have supported coverage, greater spectral efficiency, additional capacity
and new services. This no longer appears to be the valuation expectation, as evidenced by
the recent US auction. The value of the Dutch 1800MHz spectrum lies within the range of
the Swedish (2.6GHz, extra capacity but for mobile broadband only) and US (2GHz, extra
capacity for voice and mobile broadband) spectrum valuations — this suggests that the
Swedish and US valuations are based on using the spectrum to provide additional capacity

rather than to provide additional coverage.

Consequently, we believe that the majority of the industry party comments are accommodated by
the following revised 15-year licence valuations which we consider it would be reasonable to

apply in the mobile cost model:

e EURO0.70 per MHz per pop for 900MHz spectrum
e EURO0.30 per MHz per pop for 1800MHz spectrum
¢ EURO0.45 per MHz per pop for 2100MHz UMTS spectrum.

Traffic-variable spectrum may be considered relevant to the Pure BULRIC calculations on the
basis that some spectrum costs could be avoided if wholesale termination volumes were not

carried.

The report of SEO and recent three-year renewal payments by KPN and Vodafone indicate that
these parties are now paying the current market price for 900MHz spectrum, and all other
1800MHz and 2100MHz spectrum was also acquired in market transactions. As such, all operators
can now be considered to have spectrum valued at the current market rate.

We do not consider that the return of spectrum to the Ministry implies low or negative value when
the licence for its use requires a separate network to be built and operated, and the spectrum does
not enable the operator to provide improved coverage. This view is confirmed by the SEO

valuations, which place a significant value on 900MHz spectrum.

One party considers that there is no functioning spectrum market. This is not relevant for the
calculation of mobile network costs.
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» Conclusions

Concept 9: Spectrum valuations for 15-year licences have been revised as follows:
e EURO0.70 per MHz per pop for 900MHz spectrum

e EURO0.30 per MHz per pop for 1800MHz spectrum

e EURO0.45 per MHz per pop for 2100MHz UMTS spectrum.

Switching network

A single-technology radio network would employ either legacy (single-generation) switches or a
next-generation switching structure. The switching network for a combined 2G+3G radio network

could either be:

e two separate 2G and 3G structures with separated transmission, each containing one or more
interlinked MSCs, GSNs and points of interconnect (Pol)

e one upgraded legacy structure with a combined transmission network, containing one or more
interlinked MSCs, GSNs and points of interconnect (Pol) that are both 2G- and 3G-compatible

e a combined 2G+3G switching structure with a next-generation IP transmission network,
linking pairs of media gateways (MGW) with one or more MSS, data routers and Pol,

separated into CS and PS layers.

These three options are illustrated below in Figure 4.2.

(a) Separate switching (b) Upgraded switching (c) Combined IP switching
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Figure 4.2: Architecture options within the mobile BULRIC model [Source: Analysys Mason]
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The EC Recommendation suggests that the switching network layer “could be assumed to be
NGN-based.” Mobile switching networks have been evolving for several years now (e.g. Release-
99, Release-4, etc.); a new entrant today would deploy the latest technology, whilst actual
operators are likely to be currently upgrading their networks across these release versions.
Consequently, the mobile switching network that must be modelled is closely related to the
timeframe of the hypothetical existing operator (which upgrades legacy MSC switches in
conjunction with UMTS deployment). The recovery of the costs of legacy and upgrade elements
should be in the timescale of their utilisation (either explicitly or through an MEA price trend that
reflects sequential switching technology evolution).

Proposed concept 10: We seek industry views on the relevant modern technology to
include in the mobile switching layer and how the costs of any variants in this technology

sequence should be recovered.

» Operator comments

One party proposes the following development path for the switching network model: moving
from separate switching (model a, 2004—07) via upgraded switching (model b, 2008—11) towards
combined IP switching (model c, 2012-29). It claims that IP interconnect is not currently available

in model ¢. Another operator confirms that it is also moving progressively to architecture c.
One party prefers using actual technologies employed by operators.

One party remarks that switching layers in mobile networks and in fixed networks are similar:
hence there should be no cost differences related to this activity. This party also states that the
lowest cost result should be used.

Another party proposes an additional LTE-only model with an all-IP network.

» Analysys Mason response

Mobile and fixed switching networks are not identical: mobile switches include mobility
management functions. As such, we expect there will be some differences in the costs related to
these activities for fixed and mobile operators.

We do not propose to model an LTE switching network for the three existing operators, as it is
unlikely that any significant volumes of voice (termination) traffic will migrate off 2G and 3G and
onto LTE within OPTA’s next regulatory timeframe.

It appears that all mobile operators are moving through to option c¢ switching architecture. We

propose to model this evolution in the mobile model:

e starting its deployment in 2004, the operator will deploy 2G+3G-compatible MSCs operated
until the end of 2009 (option b in Figure 4.2).
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e from 2010 onwards, the operator will use an MSS+MGW switching architecture (option ¢ in
Figure 4.2).. An all-IP core transmission network will connect these switches from 2011

onwards.

» Conclusions

Concept 10: We shall model the evolution of the core architecture from 2004 onwards:
combined 2G+3G MSCs from launch (option b), followed by MSS+MGW layered

equipment (option c).

Transmission network
Connectivity between mobile network nodes falls into a number of types:

e BTS last-mile access to a hub

e hub to BSC or RNC

¢ BSC or RNC to main switching sites (containing MSC or MGW) if not co-sited
e Dbetween main switching sites (between MSC or MGW).

Typical solutions for providing transmission include:

e leased lines (E1, STM1 and higher, 100Mbit/s and higher)
e self-provided microwave links (2-4-8-16-32, STM1 microwave links, Ethernet microwave)
e leased fibre network (leased/IRU dark fibre with either STM or Gbit fibre modems).

The choice of mobile network transmission will vary between the actual mobile operators and may
have changed over time. An operator today would most likely adopt a scalable and future-proof
Ethernet-based transmission network (though the supply of this network may depend on the
prevailing preferences of the operator). OPTA’s previous mobile BULRIC model adopted a
combined NE1 microwave and E1 leased-line approach to radio site backhaul, 32Mbit/s BSC-MSC
links and leased STM1 inter-MSC links.

Proposed concept 11: We seek industry views on the relevant modern technology to
include in the mobile transmission layer and how the costs of any variants in this

technology sequence should be recovered.

» Operator comments

One party states that the backhaul transmission network should mainly consist of point-to-point
leased lines. In the core transmission layer, it submits that migration from leased STMI1 to IP
transmission should be modelled. It states that Ethernet is not applicable for mobile network
transmission. Another operator indicates that mobile operators will have to use fibre backbones to
provide sufficient backhaul. One party states that an efficient mobile operator today would most
likely adopt a scalable and future-proof Ethernet-based transmission network.
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One party remarks that transmission layers in mobile networks and fixed networks are similar:
hence there should be no cost differences related to this activity. This party also states that the
lowest cost result should be used.

» Analysys Mason response

It is reasonable to model a modern mobile network transmission architecture. Commencing in
2004, this implies a national fibre network for collecting and carrying traffic back to the main
switching sites (located in the central region of the Netherlands) and carrying traffic between the
MSCs. GSM mobile equipment available in 2004 would typically have relied on STM1 interfaces,
and from around 2009 the layered core network switches (MSS-MGW) would typically be based
on Gbit/s IP interfaces. The choice between leasing managed STM/Gbit services and self-supply
of transmission equipment is likely to vary depending on the strategic decisions and partnerships
of each mobile operator (e.g. KPN is likely to lease managed services from its fixed division);

however, we shall model leased dark fibre with self-supplied transmission equipment.

We recognise that real operators use different mixes of leased-line and microwave backhaul.
Consistent with the previous mobile BULRIC model, we shall apply predominantly microwave
links (on the basis that this is an efficient approach for backhaul transmission, particularly in rural
areas) with a smaller proportion of El leased lines (mainly in cities). A minor proportion of radio
sites will be connected with fibre links (e.g. those located near fibre access points, or in major city
locations). The use of self-provided microwave backhaul links should provide a reasonably
efficient upgrade path for HSPA sites, as microwave expansion costs to upgrade from 2Mbit/s to
16Mbit/s links are relatively small once the primary link is established. In this context, for the
relevant period of modelling (2004 onwards) we do not propose to apply Ethernet backhaul (last-

mile) transmission.

We expect that there will be consistency between the costs of fixed and mobile transmission
equipment. However, the cost per unit of traffic in the transmission layer will differ in the fixed
and mobile cost results, because the amount of data traffic sharing the transmission will differ

between fixed and mobile networks.
STM transmission technology will be used until 2010, and IP core transmission thereafter.

» Conclusions

Concept 11: We shall model a national leased dark fibre network and self-provided
transmission equipment running STMn links in the 2G/3G core network and Gbit/s links
from 2011 onwards.
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4.1.2 Fixed model

Fixed networks tend to comprise two distinct parts, both of which can be deployed using several
technologies. These are typically referred to as the access network and the core network
(incorporating the transmission network), although the precise boundary between the two parts is

technology-dependent and must be defined. These networks are described below.

Access network

The access network connects end users to the network, allowing them to use fixed services. The
architectural options for this part are either copper, fibre or coax cable from the network
termination point (NTP) in the end-user premise back to aggregation nodes within the network tree

structure. These options are shown below in Figure 4.3 and are as follows:

e atraditional copper architecture, with copper cable deployed back to nodes (street cabinets),
and then back to exchanges
e a cable architecture, with coax cable deployed back to a hierarchy of fibre and metro
aggregation nodes
e next-generation access (NGA) architecture using fibre cable, either through
— fibre-to-the-node (FTTN) VDSL, which employs almost the same structure as traditional
copper, except that fibre is deployed between the street cabinet and a smaller number of
exchanges (metro core locations), with VDSL electronics installed in the cabinet
— fibre-to-the-home (FTTH) GPON, which deploys fibre from the exchange in a tree
structure using a hierarchy of splitters
— FTTH point-to-point (PTP), which deploys fibre from the exchange in a tree structure to

the premises.
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(a) Traditional copper (b) Cable  (c) FTTN/AVDSL (d) FTTH/GPON (e) FTTH/PTP | Figure 4.3: Options for
I | I I I the access network in
| | I | | the fixed BULRIC model
i I | | [Source: Analysys

|
. Metro Metro core . . Mason]
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As can be seen above in Figure 4.3, there are a number of choices for the access architecture. The
EC Recommendation provides no guidance on a suitable access technology for the fixed model
(since it considers pure LRIC and the access network is only relevant for a broader scope of cost
model). All five options are proven and available technologies and can be used to provide voice
services: this includes cable, with cable operators in the Netherlands having upgraded their
networks to offer voice. It may be that a mix of these options is appropriate: for example, fibre
deployment in urban areas with traditional copper retained in the most remote areas of the
Netherlands.

Proposed concept 12: We seek views from the Industry Group members on the appropriate
fixed (access) technology to model.

» Operator comments

A diversity of opinions have been expressed.

One party submits that all options are possibilities, but does not put forward a specific choice.
Another party states that the mix of most-cost-efficient technologies should be chosen. One party
favours the choice that results in the lowest cost.

One party believes that in the short term a fixed NGN core is more realistic than a full NGN access

network: the model should start with the current traditional copper network and then the core
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networks could undergo a fibre upgrade. It considers that Fibre to the Cabinet (FTTC) could be
deployed only on a small scale in the foreseeable future, and Fibre to the Home (FTTH) should not
be included since it is not relevant to the fixed termination service (except where it fully replaces
the copper line).

One party submits that:

¢ GPON is not applicable (it is not future-proof and cannot be integrated with existing networks)

e an HFC network based on deep fibre can be considered the same as an FTTC/VDSL network

e an FTTH/PTP network has active fibre electronics at an aggregation node further out from the
city node

e amix of traditional copper, FTTC/VDSL and FTTH/PTP is the appropriate fixed architecture
to model, reflecting the actual recent and planned migrations of KPN over time.

One party suggests that three types of fixed access operator should be modelled: KPN as the
copper-based incumbent, cable operators, and an unbundling-based operator offering broadband
and voice-over-broadband by providing unbundling services at a small percentage of exchanges
(but accessing a majority of the Dutch population by focusing on unbundling at major exchanges).

» Analysys Mason response

We do not consider that a deep fibre HFC network is comparable to fibre to the cabinet, because
the last fibre level in the HFC network is not an “active fibre network” — instead it is simply a low-
loss fibre for the transmission of the coax frequency signals. The equivalent cabinets in the cable
network contain only optical-to-electrical converters and no active transmission switch or routeing
electronics (unlike an FTTC/VDSL network).

The nationwide roll-out of a next-generation access network by KPN has yet to be confirmed.
Some limited FTTH deployments have occurred (e.g. Reggefiber), but further extension of these
deployments appear to be linked to funding availability and is uncertain in the short and medium
term. The views of fixed and mobile industry parties suggest that FTTH is only a long-term
solution to delivering next-generation access to a significant proportion of the customer base.
Given that FTTH is expected to provide only a minority of connections in the next regulatory

period (2010-13), we propose to exclude it from the fixed network cost calculations.

In urban areas (where FTTH may or may not have been deployed so far), VDSL from the MDF in
the exchange is a possible solution for fast broadband access delivered over some existing copper
loops. Providers such as Tele2 are already supplying service on this basis: KPN is planning VDSL
over its current copper connections to be its immediate NGN access strategy.

In suburban and rural areas, VDSL at the MDF is less likely to be effective, as copper loop lengths
will typically be longer. However, we do not expect significant suburban and rural deployments of
FTTC in the short term: KPN has recently indicated*® that FTTC trials have yet to deliver their

13 See http://www.telecompaper.com/news/article.aspx?cid=699099
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conclusions. It is probable that the costs involved in rolling out fibre to 28 000 street cabinets will

require significant investment.

As such, for the purposes of calculating fixed voice termination costs for the next regulatory
period, we consider that significant proposed FTTC investments should not be incorporated.
Instead, the fixed model will use a copper-based access infrastructure to the existing MDF level,
with NGN services delivered over VDSL.

We do not consider that it is necessary to model the different costs of a cable or unbundling-based

operator, because the characteristics of these operators are endogenous and within their control.

Finally, the question arises whether it is reasonable for wholesale voice termination charges to be
based on a fixed network cost model which includes the additional core network (traffic-sensitive)
investments during the likely price control period (e.g. over the next three years) for a technology
(FTTC/VDSL) that is intended to offer faster broadband access in the long term. It can be argued
that these costs are not necessary for traditional voice termination or origination services, and even
if they were included, when allocated on a traffic basis, the majority of their costs would be
allocated to broadband data traffic.

» Conclusions

Concept 12: We shall model a copper-based fixed access network using VDSL at the MDF.

Core network

As in the access network, there are both traditional and next-generation network (NGN) core
architectures. An NGN core is defined as a converged IP-based platform, which will carry all
services on the same platform. Certain deployment options are upgrades to the PSTN, whereas
others use transport based on Ethernet and IP/MPLS switches and routers. However, the choice of
NGN control layer is heavily influenced by the access network architecture. These options are

summarised below:

e Traditional time-division multiplexing (TDM) core, where the voice and data platforms are
both carried and switched separately, but are conveyed on the same transmission
network.Cable head-ends, which contain several assets for distributing cable services,
including:

— antennas to receive incoming TV programming for distribution
— avoice switch
— the computer system and databases needed to provide Internet access, including the cable-

modem termination system (CMTS).

e NGN access gateways (AGWs), which can be co-located in the PSTN concentrators or local
switches (LS) to adapt the TDM backhaul links, retaining the separation of voice and data.
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e NGN 3G digital loop carriers (DLCs), which combine a traditional TDM cross-connect for
legacy services with a broadband switch with ATM and Ethernet uplinks (i.e. voice and data
can be controlled using this unit). These incorporate IP multicast capabilities for video
delivery and a VolP server gateway for PSTN emulation on a converged network. These are

also commonly known as multi-service access nodes (MSANS).

e NGN IP/Ethernet broadband access platforms (IP BAP), which aggregate all varieties of
service lines, including legacy interfaces, from IP-enabled line cards aggregated at a Gigabit

Ethernet core.

The mix of access technologies determines the assets required in the NGN. If deployments are
orientated towards a copper access network, then a core with NGN DLCs would be appropriate.
However, if the access layer contains extensive fibre deployments (i.e. FTTH/PTP or
FTTH/GPON), then an IP BAP approach is more reasonable. The use of AGWs may be
appropriate for the most remote customers, who are not assumed to be connected with fibre.

However, this is unlikely to be the case in a country as densely populated as the Netherlands.

In addition, the EC Recommendation states that “the core part [...] could in principle be Next-
Generation-Network (NGN)-based”. Therefore, if a copper or fibre access network is deployed,
then we conclude that the IP BAP architecture is the most appropriate option. If a cable network is
to be modelled, then a cable head-end would be appropriate.

Proposed concept 13: If a copper or fibre access layer is modelled, then we will deploy an
IP BAP NGN core architecture. If a cable network is to be modelled, then we will deploy a
cable head-end. In this architecture, traffic is transported as IP from the customer premises.
Voice services are enabled by applications using I[P multimedia subsystems (IMS). Trunk
media gateways (TGWs) may be deployed at legacy local switches and at TDM

interconnect points if required.

A list of assets that would be modelled under this architecture is shown in Annex B.

» Operator comments

One party agrees with the proposition. Another party agrees to model a cable head-end.

One party agrees with the proposed concept, but suggests adding more items — such as inter-
operator gateways (supporting multiple E1 over STM1 interconnect), session control/application
platform nodes, the OSS systems, IN and MNP platforms, redundancy (e.g. the use of a dual
network in the entire core network and some parts of the access network) and the realisation of

multiple specific qualities of service.
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» Analysys Mason response

There is general acceptance of an [P BAP NGN architecture (we shall not model a cable network,
and therefore a cable head-end is not applicable). We agree that E1/STM1 interconnect is relevant
for the next regulatory period. Session control and other platforms required to deliver the services
will be incorporated. On the basis of our discussions with industry parties we accept the
requirements for a reasonable level of redundancy and multiple service qualities (e.g. voice-class

traffic prioritised over best-efforts traffic).

» Conclusions

Concept 13: An [P BAP NGN will be modelled, with associated platforms and support for
a reasonable level of redundancy and service qualities.

Transmission network
Fixed network transmission may be accomplished by a number of alternative methods:

e ATM over SDH

e Point-to-point STM microwave
e IP/MPLS over SDH

e [P/MPLS over native Ethernet.

Proposed concept 14: We seek industry views on the relevant technology to include in the
fixed transmission layer and how the costs of any variants in this technology sequence

should be recovered.

» Operator comments

One party suggests that a mixture of TDM/SDH, ATM/SDH/WDM, IP(/MPLS)/ATM/
SDH/WDM, IP(/MPLS)/Ethernet would be appropriate to represent an actual operator’s network.
It submits that a hypothetical existing operator may be expected to migrate towards
IP(/MPLS)/Ethernet and IP(/MPLS)/Ethernet/WDM. It also suggests including lower layers in the
model, i.e. WDM in the core, and WDM and native glass/copper in the access network.

Another party believes that IP/MPLS over native Ethernet represents the most efficient technology

in the timeframe considered.

One party suggests that the technology that leads to the lowest costs should be used. Only capacity
necessary for offering voice services should be included. However, it submits that if surplus

capacity is included, then all other services should contribute to these costs on a pro-rata basis.

One party suggests that OPTA’s EDC model should provide insights into the current cost structure
of the incumbent operator.

ooy
& analysys
Ref: 14895-163g e MASON



Conceptual approach for the fixed and mobile BULRIC models | 48

» Analysys Mason response

There is a broad consensus on the relevant future fixed transmission technology. Modelling only
the voice capacity would mean that economies of scope between voice and data (e.g. core trench,

transmission and routeing) would be excluded.

The cost model will be a hypothetical existing operator and will be based on the information
submitted as part of this process. As such, the incumbent’s EDC model is not relevant to the

calculation.

» Conclusions

Concept 14: IP and IP/MLPS over Ethernet and WDM will be modelled in the fixed next-

generation core network.

4.2 Network nodes

Both fixed and mobile networks can be considered as series of nodes (with different functions) and
links between them. In developing deployment algorithms for these nodes, it is necessary to
consider whether the algorithm accurately reflects the actual number of nodes deployed. Allowing
the model to deviate from the operators’ actual number of nodes may be allowed in the instance

where the operators’ network is not viewed as efficient or modern in design.

Specification of the degree of network efficiency is an important costing issue. When modelling an

efficient network using a bottom-up approach, there are several options available:

Actual network This approach implements the exact deployment of the real operator without

any adjustment to the number, location or performance of network nodes.

Scorched-node This assumes that the historical locations of the actual network node
approach buildings are fixed, and that the operator can choose the best technology
to configure the network at and in between these nodes to meet the
optimised demand of an efficient operator. For example, this could mean

the replacement of legacy equipment with best-in-service equipment.

The scorched-node approach, therefore, determines the efficient cost of a
network that provides the same services as the incumbent network, taking as

given the current location and function of the incumbent’s nodes.
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Modified The scorched-node principle can be reasonably modified in order to
scorched-node replicate a more efficient network topology than is currently in place.
approach Consequently, this approach takes the existing topology and eliminates

inefficiencies. In particular, using this principle can mean:

o simplifying the switching hierarchy (e.g. reducing the number of
switching nodes, or replacing a number of small switches with a
larger modern switch)

e changing the functionality of a node (for instance, reducing a small
exchange to the equivalent of a remote multiplexer, or upgrading a
picocell to a macrocell, or removing remote BSCs at hub sites and
using BSCs co-located with MSCs).

Scorched-earth The scorched-earth approach determines the efficient cost of a network
approach that provides the same services as actual networks, without placing any
constraints on its network configuration, such as the location of the
network nodes. This approach models what an entrant would build if no
network existed, based on a known location of customers and forecasts of

demand for services.

This approach would give the lowest estimate of cost, because it removes all
inefficiencies due to the historical development of the network, and assumes

that the network can be perfectly redesigned to meet current criteria.

We propose to apply a modified scorched-node principle to the modelling of fixed and mobile
networks. This will ensure that the network design is modern and reasonably efficient, reflecting
for example the modern approach to deploying equipment functionality at different nodes in the
network. Therefore, we will utilise the actual node counts of the existing operators, adapted with

the functionality relevant to modern network equipment.

Proposed concept 15: Apply a modified scorched-node principle to both models, with
scorching applied to all nodes containing traffic-sensitive assets.

» Operator comments

One party agrees with the proposition if the modified approach means that “the locations are as
given”; furthermore, it accepts that change in node function will occur due to technology

migration. Another party similarly agrees, except where very unrealistic modifications are applied.

One party submits that the scorched-node approach should be used without modification, which
may result in artificial, unrealistic improvements in efficiency. It claims that it is not possible to
continuously implement a new network design as if building from scratch to meet current

requirements.
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Two parties prefer the scorched-earth approach, since it is the most efficient methodology. One
claims that this is supported by the EC Recommendation, and the application of an efficient new
entrant operator.

» Analysys Mason response

Our modified scorched-node approach is consistent with the views of some industry parties: we do
not intend to implement unrealistic efficiency improvements, and we accept that it is not possible

to continuously redesign a network.

We consider the scorched-earth approach to set an extreme benchmark of efficiency, which is
likely to overlook real-world constraints that should reasonably be captured by scorched-node
modelling. However, some industry parties accept that change in node function has occurred, or
will occur, and evidence from operator data confirms this for all fixed and mobile operators.

» Conclusions

Concept 15: The modified scorched-node principle shall be applied to generate a realistic

modern network using modern traffic-sensitive assets at current node locations.
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5 Service 1ssues

The principle requirement of the model is to understand the costs of services related to Markets 3
(fixed voice termination) and 7 (mobile voice termination). However, fixed and mobile networks
typically convey a wide range of services. The extent to which the modelled network can offer
services to locations within its network footprint determines the treatment of economies of scope,
and therefore needs to be considered. This section subsequently discusses:

e set of services that need to be included in the model, in Section 5.1
e evolution of traffic volumes, in Section 5.2
e co-location, interconnection establishment and network sharing, in Section 5.3

e scope of wholesale/retail services, in Section 5.4.

5.1 Service set

Economies of scope, arising from the provision of both voice and data services across a single
infrastructure, will result in a lower unit cost for voice and data services. This is particularly true
for networks built on next-generation architecture, where voice and data services can be delivered

via a single platform.

As a result, a full list of services must be included within the model, as a proportion of network
costs will need to be allocated to these services. This also implies that both end-user and wholesale
voice services will need to be modelled so that the voice platform is correctly dimensioned and

costs are fully recovered from the applicable traffic volumes.

Some of the non-voice services are proven services (particularly services like SMS on mobile
networks, or fixed broadband Internet access). However, other non-voice services, such as mobile
broadband, can give rise to forecast uncertainty when included in the regulated prices for voice. It
will be necessary to understand the implications for voice costs of the forecast made for such
uncertain non-voice services — and as a result, a range of forecast scenarios would be considered

sensible to maximise understanding in such areas.

Proposed concept 16: The modelled operator should provide all the commonly available
(current and planned) Dutch non-voice services (broadband access, messaging, leased lines,
TV) alongside voice services (originating and terminating voice, VolP, transit traffic). The
associated economies of scope will be shared across all services, although care will be taken
where uncertain growth forecasts significantly influence the economic cost of voice (and

therefore forecast sensitivities will be explored).
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Fixed network traffic services to be modelled

A number of voice services, are listed in Figure 5.1. These services contribute to the deployment

of the core network.

Service

Service explanation

Local on-net calls
(retail)

National on-net calls
(retail)

QOutgoing calls to
international (retail)

Outgoing calls to
mobile (retail)

Qutgoing calls to other
fixed operators (retail)

Outgoing calls to non-
geographic numbers
(retail)

Local incoming calls
(wholesale)

Tandem incoming
calls (wholesale)

Local outgoing calls
(wholesale)

Tandem outgoing calls
(wholesale)

Local transit calls
(wholesale)

Tandem transit calls

Voice calls between two retail subscribers of the modelled fixed operator within the
same call charging zone.

Voice calls between two retail subscribers of the modelled fixed operator not in the
same call charging zone.

Voice calls from a retail subscriber of the modelled fixed operator to an
international destination.

Voice calls from a retail subscriber of the modelled fixed operator to a domestic
mobile operator.

Voice calls from a retail subscriber of the modelled fixed operator to a domestic
fixed operator.

Voice calls from a retail subscriber of the modelled fixed operator to non-
geographic numbers, including 08xx numbers, directory enquiries and emergency
services.

Voice calls received from another international, mobile or fixed operator and
terminated on a retail subscriber of the modelled fixed operator, with no transit on
another core switch of the modelled fixed operator.

Voice calls received from another international, mobile or fixed operator and
terminated on a retail subscriber of the modelled fixed operator, after transiting on
another core switch of the modelled fixed operator.

Voice calls originated by a wholesale subscriber of the modelled fixed operator
and terminated on-net or off-net, with no transit on another core switch of the
modelled fixed operator.

Voice calls originated by a wholesale subscriber of the modelled fixed operator
and terminated on-net or off-net, after transiting on another core switch of the
modelled fixed operator.

Voice calls received from another international, mobile or fixed operator and
terminated on another international, mobile or fixed operator, with no transit on
another core switch of the modelled fixed operator.

Voice calls received from another international, mobile or fixed operator and

(wholesale) terminated on another international, mobile or fixed operator, after transiting on
another core switch of the modelled fixed operator.
Figure 5.1: Fixed network traffic services [Source: Analysys Mason]

These services have been included in order to accurately estimate total costs and allocate these

amongst the services using the network (it is not implied that their prices might be regulated as a

result).

Proposed concept 17: All voice traffic will be modelled, independent of specific
technologies (such as ISDN) that can be used.
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The services relating to Internet access and TV that will be included in the model are listed in
Figure 5.2. These services are included to capture backhaul requirements from the local exchange
towards the core network.

Service Service explanation

Dial-up Internet traffic ~ Circuit-switched calls made by customers for Internet access.

XDSL retail Provision of a digital subscriber line (xDSL) Internet service and sold through the
modelled operator’s retail arm.

xDSL wholesale Provision of an XDSL Internet service and re-sold by other operators.

(bitstream)

xDSL data backhaul The xDSL data backhaul service conveys data traffic between an access seeker’s
own network and the exchanges in which it has installed a DSLAM.

Analogue TV Distribution of TV channels using analogue transmission

Digital TV/IP TV Distribution of TV channels using digital real-time or non-real-time transmission

Figure 5.2: Internet access and TV services [Source: Analysys Mason]

In addition, a number of ‘other’ fixed services will also be included in the model as shown in

Figure 5.3.

Service Service explanation

Leased lines Includes leased-line services provisioned for either retail customers, other
operators, or internal use.

Other transmission Transmission bandwidth between the different layers of the network (e.g. access

services nodes, distribution nodes, core nodes) is used by services identified above and
other services (e.g. ATM, FR, VPN, connections to hybrid fibre-coax (HFC) and
mobile networks, etc.). This excludes the xDSL backhaul and leased-line services
defined above.

Interconnection See Section 5.3 below.

establishment

Regional See Section 5.3 below.

interconnection co-

location

Figure 5.3: Other fixed services [Source: Analysys Mason]

Proposed concept 18: Leased lines and other fixed transmission services, interconnection
establishment and co-location will be separately identified. XDSL data backhaul will be
modelled as a different service, with transmission across the core to the access seeker’s own

point of presence.
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Fixed NGN traffic services to be modelled

The services described above will still be available within an NGN but delivered differently. For
example, voice services such as local on-net calls will be delivered with VoIP protocols and

transmission services will be delivered over Ethernet.

Proposed concept 19: All services described above are defined as generic services that can
be delivered independent of technology — in this case with a NGN.

» Operator comments

Services (16) Four parties agree with the proposed concept. One of them remarks that:

e analogue TV cannot be delivered over copper loops, mobile TV cannot
be delivered (efficiently) over traditional 2G/3G networks

e the voice services are the most important for both the fixed and the
mobile networks in terms of service levels and availability

e the capacity has to be sufficient for future growth.

One party submits that voice services should be included as the only
relevant element for the determination of voice termination costs; inclusion
of any other services is an over-complication. Another party does not go as
far, stating that the model should only use the services necessary to
determine the pure LRIC as recommended by the EC.

ISDN etc (17) Four parties agree with the proposed concept, while another party suggests
that the volumes of VolP that are transparently transported as data (e.g.
Skype) should be excluded.

Other (18) Four parties agree with the proposed concept. One party submits that these
services should be modelled separately. It claims that, historically,
alternative operators were required to pay high prices to access the
incumbent’s network: this needs to be considered when deciding on the
bearer of the interconnection charges, and ignoring these factors would
result in unjustified favourable MTA charges for the incumbents. Therefore,
it submits that an asymmetric approach must be applied to take into account

the exogenous costs.
NGN (19) Four respondents generally support the proposed concept.

However, one party disagrees. It submits that these services are not generic
and should not be delivered independent of the technology: legacy systems
and choice of technology would significantly influence the delivered

services.

ooy
& analysys
Ref: 14895-163g e MASON



Conceptual approach for the fixed and mobile BULRIC models | 55

» Analysys Mason response

In terms of the services within the fixed model:

e we plan to exclude analogue (and mobile) TV

e we recognise that voice services require a certain quality-of-service level to be sufficient for

consumer and business needs

e data services must be included, in order to reflect the significant economies of scope which

exist between voice and data services (particularly in the fixed network shared costs)

¢ we plan to include a reasonable allowance for future growth (e.g. by modelling the installation

of capacity a certain duration in advance of traffic need)

e we recognise that transparently conveyed voice over IP such as Skype traffic should be

excluded from the voice volume

e the issue raised by one party of “historical high prices to access the incumbent’s network™ is

unrelated to the cost calculation for a hypothetical existing operator.

» Conclusions

Concept 16: The proposed concept will be applied.

Concept 17: The proposed concept will be applied.

Concept 18: The proposed concept will be applied.

Concept 19: The proposed concept will be applied.

Mobile network traffic services to be modelled

Service

Service explanation

On-net mobile calls

Outgoing mobile calls
to fixed

Outgoing calls to
international

Qutgoing calls to other
mobile operators

Incoming calls

Voice calls between two subscribers (retail or MVNO or inbound roamer) of the
modelled mobile operator.

Voice calls from a subscriber (retail or MVNO or inbound roamer) of the modelled
mobile operator to a fixed destination (including non-geographic numbers, etc.).

Voice calls from a subscriber (retail or MVNO or inbound roamer) of the modelled
mobile operator to an international destination.

Voice calls from a subscriber (retail or MVNO or inbound roamer) of the modelled
mobile operator to another domestic mobile operator.

Voice calls received from another international, mobile or fixed operator and
terminated on a subscriber (retail or MVNO or inbound roamer) of the modelled
mobile operator.
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Service Service explanation

Transit calls Voice calls received from another international, mobile or fixed operator and

(wholesale) terminated on another international, mobile or fixed operator, without usage of the
radio network or mobility platforms (e.g. serving MSC and VLR).

On-net SMS SMS between two subscribers (retail or MVNO or inbound roamer) of the modelled
mobile operator.

QOutgoing SMS SMS from a subscriber (retail or MVNO or inbound roamer) of the modelled mobile
operator to another network operator.

Incoming SMS SMS received from another operator and terminated on a subscriber (retail or
MVNO or inbound roamer) of the modelled mobile operator.

2G packet data Mbytes of packet data (excluding IP overheads) transferred to and from a
subscriber (retail or MVNO or inbound roamer) using the 2G network (GPRS or
EDGE).

Release-99 (low- Mbytes of packet data (excluding IP overheads) transferred to and from a

speed) packet data subscriber (retail or MVNO or inbound roamer) using the 3G low-speed data

network (Release 99 bearers).

HSPA packet data Mbytes of packet data (excluding IP overheads) transferred to and from a
subscriber (retail or MVNO or inbound roamer) using the HSPA network.

Figure 5.4: Mobile network traffic services [Source: Analysys Mason]

Proposed concept 20: Mobile traffic services will be aggregated for various subscriber
classes (e.g. retail, MVNO, inbound roamer) in order to identify the underlying costs of

network traffic in the modelled Dutch mobile network.

In addition, a number of ‘other’ mobile services will also be included in the model as shown in

Figure 5.5.
Service Service explanation
Interconnection See Section 5.3 below.

establishment

Regional See Section 5.3 below.

interconnection co-

location

Figure 5.5: Other mobile services [Source: Analysys Mason]

» Operator comments

Three parties agree with the proposed concept.

One respondent agrees partly with the proposed concept. It submits that some MVNOs (partly)
have their own network and infrastructure, and therefore their traffic should not be aggregated onto
the host networks. Another party does not see why such aggregation of traffic is suitable for
mobile networks but not for fixed networks.
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> Analysys Mason response

The issue of MVNO infrastructure is discussed under concept 5.

Aggregation of retail and wholesale traffic in mobile is applied because the loading in the network

for these two traffic types is practically identical.

» Conclusions

Concept 20: Mobile traffic will be aggregated for all subscriber classes, and a full-scale

mobile operator will be modelled to accommodate its share of the traffic.

Traffic volumes

A holistic approach to forecasting traffic evolution will be required, for consistency in fixed and

mobile voice and data traffic costing. Consequently, a single (fixed and mobile) traffic forecasting

module should feed into the two models.
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Figure 5.6: Indication of
historical voice traffic
evolution. Fixed, mobile
and dial-up traffic is
based on actual
historical data [Source:
Analysys Mason], VolP

traffic is illustrative

The volume of traffic associated with the subscribers of the modelled hypothetical existing

operator is the main driver of costs in the network, and the measure by which economies of scale

and scope will be exploited.

Given our proposal to adopt a 1/N scale operator, this scale will be applied to the total volumes

applicable to the fixed or mobile service. As such, the hypothetical existing operator will have the

market average traffic profile.
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Proposed concept 21: The forecast traffic profile for the modelled operator should be based

on the market-average taking into account a 1/N share of the market traffic.

» Operator comments

Many operators give the same reply here as given for concept 3 (market share assumption).

One party submits that service forecasts should be based on the best available information (but it

does not elaborate on what constitutes such a source).

» Analysys Mason response

We shall prepare a forecast for the Dutch fixed and mobile markets which will be distributed as

part of the draft model for operator comment.

» Conclusions

Concept 21: We shall develop a market forecast and apply a market-average profile for the

modelled 1/N operator; the discussion of N is covered under concept 3.

5.3 Interconnection establishment and co-location

Incumbent telecoms operators typically offer co-location and interconnection establishment
services (these are all the services that are needed to use voice termination in addition to the
volume-based voice termination rate). OPTA requires the costing model to determine the costs of
such services as well.

Proposed concept 22: The interconnection establishment and collocation service is defined
at the regional level (up to around 20 different regions, according to operator topology).

The sections below discuss the co-location and interconnection establishment services that are
relevant and how the proposed co-location and interconnection costing model will be designed.

Co-location

Incumbent fixed operators typically offer regulated co-location services. KPN currently offers a
t:*

range of services, one of which appears relevan

e co-location for interconnect services and interconnecting leased lines, including a climate-
conditioned room in or near a KPN exchange building, and two ducts for fibre-optic cables
from the site boundary into the climate-controlled room. KPN provides the fibre-optic cable up
to the service interface point, but not beyond.

14
Source: www.kpn-wholesale.com.
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Co-location services consist of relatively few cost categories, being mostly stand-alone products
that can be used by the access seeker to build up an interconnect co-location service (if required).
The inputs will therefore have to be more detailed than in the core network traffic module in order
to capture costs at a sufficiently granular level. Cost elements for co-location services will be

specified in terms of:

e physical space: floor area, including security and access control, fire and emergency
prevention/facilities, power, ventilation and cooling

e equipment: racks, power, aircon, cable links, cages, maintenance access

e labour: location, mounting and installation of equipment, wiring, plus labour for maintenance,

accompanied visits, etc.

Establishing interconnection

Establishing an interconnection service requires a wide range of technical tasks to be carried out,
often being validated by both parties to the arrangement:

e procedural and management issues, fault reporting and communication processes
e specification and set-up of signalling links

e defining call routeings

e approval of equipment type, software releases, etc. (and upgrade if necessary)

e installation and testing of equipment

e testing the integrity of the completed network interconnections.

The technical aspects of these activities will vary depending on whether circuit-switched or direct
VolIP interconnection is to be established.

Cost elements for this service will be specified in terms of management, administrative and

technical man-hours, informed by information provided by the network operators.

Derivation of costs

Modelling interconnection establishment and co-location services requires a different approach to
the rest of the network models. This is because the focus is not on network asset dimensioning, but
rather on constructing a bottom-up calculation of the component costs associated with co-locations
and related supplementary services. The cost of the relevant elements can be estimated within the
cost model by a detailed disaggregation of network operator cost data, supplemented by third-party
estimates or benchmarks. Hence, the costing model will include a self-contained module that

calculates the cost of regional interconnection establishment and related co-location services.

We propose that the costs of co-location and interconnection services will be built up from five

main sets of components, as shown below in Figure 5.7.
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Figure 5.7: Derivation of costs related to co-location services [Source: Analysys Mason]

The provision of the service would be built up from the elements outlined below.

Ref: 14895-163g

Preparation — staff costs related to administration of information requests, surveying,

planning and confirmation.

Equipment — equipment costs of the rack for the access seeker to place its equipment,
including connecting cables and duct if required, as well as necessary staff costs (including
travelling costs).

Space — cost of the space set aside for the access seeker’s equipment (including necessary

space surrounding the equipment).

Maintenance — includes costs related to the powering, venting and cooling of the rack, as well

as allowing staff from the access seeker to gain admission to the facilities.

Network integrity testing — includes engineering costs to test the interconnection and the
network that is using the termination service, in order to ensure proper inter-working and the

integrity of the interconnecting networks.
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In order to calculate the costs of the services, the module will also need to include the demand for
each service from access seekers.

The unit costs used in this module (e.g. costs of switch sites, cable, duct, trench provision) should
be consistent with those used in the access and core modules. We will ensure that there are direct

links between these costs in this additional module and the main costing model.

Proposed concept 23: A separate module will be constructed to calculate the costs
associated with regional interconnection establishment and related co-location services. For
fixed NGA/NGN, the NGA/NGN equivalents of existing co-location and interconnection
services will be modelled. The costs of co-location and interconnection services will be
constructed by a build-up of individual cost components. Detailed cost information will be

requested from the operators for each of these components.

The costs of co-location and establishing interconnection at the (regional) switches of a
mobile network will also be calculated.

Co-location services will be limited to those applicable to establishing voice interconnection

at an operator’s premises.

We request input from the industry parties regarding the specific service elements which
should be modelled within the scope of regional interconnection establishment and co-
location (if not appropriately captured in Figure 5.7).

» Operator comments

Number (22) One party supports the proposed concept for fixed services, subject to the
acknowledgement that there is no IP interconnection at present.

Five parties submit that 20 Pols is excessive: this arrangement was
mandated in the late 1990s and is now outdated and inefficient. Instead, it is
submitted that a maximum of four to five Pols would be resilient and

efficient and therefore should be modelled.

There is a general consensus among six of the respondents that mobile
interconnection should be offered at a national level. It was not clear from
the respondents whether this meant only one mobile interconnection
location, or only one interconnection level (national level) available at
multiple points. Two MNOs did not respond on this point.

ooy
& analysys
Ref: 14895-163g e MASON



Conceptual approach for the fixed and mobile BULRIC models | 62

Build-up (23) Two parties agree with the proposed concept, but one of these states that the
interconnect establishment costs should be clearly included in the per-
minute termination rates.

One party suggests the inclusion of the commercial and ongoing costs
associated with the interconnection link, such as the billing and revenue
assurance elements, call detail record (CDR) verification activities, security
management, and the ongoing maintenance and network operations centre

(NOC) operational costs.

One party argues that regional interconnection for mobile services should
not be modelled. It also believes it unnecessary to model regional
interconnection for fixed services, since co-location services are already

regulated.

One party states that these services should be modelled explicitly and
included within the modelled cost base to ensure transparency: historically,
alternative operators were required to pay high prices to access the
incumbents’ networks, particularly for mobile interconnection. Another
party submits that all mobile interconnection services should be regulated
by OPTA.
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» Analysys Mason response

From operator information and the views submitted here, it appears that interconnection to fixed

networks can be carried out reasonably efficiently at around four points.

Interconnection to mobile networks is typically offered at a national level, because the
interconnecting operator typically does not know where the mobile subscriber is, so it is
sometimes necessary to route the call across the mobile network when the B-number handset is in

another region of the country.

However, given the relatively high propensity for mobile calls to take place between relatively
localised callers, it is not necessarily efficient for all calls to be transited to a single national
interconnection point (i.e. Amsterdam) only to be transited back to the origination/destination
region. This is particularly the case when MSC switching functionality is present in a nearer region
(e.g. Rotterdam). As such, given our understanding of mobile networks in the Netherlands, we
believe that interconnection to mobile networks can be carried out reasonably efficiently at around
four points (albeit with interconnection at all points charged on the national average cost basis).

We shall include the cost items for establishing and maintaining interconnection, as well as billing,
CDR and other inter-operator functions within the cost base of the modelled fixed and mobile
operators. Costs which are driven by the activities of interconnection, number of port connections
and collocation space, etc., will be allocated to the interconnection establishment services, and not
allocated to minutes.

The costs of circuit-switched (64kbit/s) interconnection using a TDM gateway will be applied.

» Conclusions

Concept 22: Fixed interconnection will be modelled at four points. Mobile interconnection
will be modelled at four points.

Concept 23: The proposed approach will be applied, taking into account operator
information submitted as part of the data request process. Costs which are driven by the
activities of interconnection, number of port connections and collocation space, etc., will be
allocated to the interconnection establishment services, and not allocated to minutes.

5.4 Wholesale or retail costs

This issue is illustrated by Figure 5.8 below.
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Figure 5.8:
Network Wholesale or retail
Network Retail [Source: Analysys
Retail Mason]

Business overheads Business overheads

Vertically separated Vertically integrated

In the vertically separated model, network services (such as traffic) are costed separately from
retail activities (such as connection subsidy or brand marketing). Business overheads are then
marked up between network and retail activities, and the wholesale cost of supplying voice

termination is only concerned with the costs of network plus business overhead share.

In the vertically integrated model, retail costs are considered integral to network services and
included in service costs through a mark-up, along with business overheads. Consequently, there is
no concept of ‘wholesale’ access to termination in the vertically integrated model as all retail costs
are included in the service costing.

To date, OPTA has identified its market analysis as that relating to the wholesale call termination
market. As such, we intend to consider only those costs that are relevant to the provision of the
wholesale network termination service in a vertically separated business. However, costs that are
common to network and retail activities may be recovered from wholesale network services and
retail services. This will be treated as a mark-up to the incremental cost (though excluded by
definition from the pure LRIC).

A vertically separated approach results in the exclusion of many non-network costs from the cost of
termination. However, it brings with it the need to consider the proportion of business overheads to
be defined as the share for network services (if mark-ups are included).

Proposed concept 24: Consistent with OPTA’s market definition, only wholesale network
costs should be calculated, though business overheads that are common to retail and
network operations may be included through a mark-up on all services. Business overheads
are defined as the activities of the business common to network and retail activities: CEO
and executive board along with centralised management functions (accounting, legal,
financial reporting) and corresponding office space, but excluding variable overheads such
as the human resource teams which typically vary as a function of the network and/or retail
employee base. The network share of business overheads is estimated at 50% for all fixed
and mobile operators, consistent with the assumption in OPTA’s previous mobile BULRIC
model.
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» Operator comments

Two parties support a Pure BULRIC model and reject the inclusion of any business overhead

mark-ups.

The other respondents agree with the principles of the proposed concept, but opinions are divided
on the exact percentage of business overheads mark-up to be applied. One party broadly agrees
with the proposed approach, but thinks that 50% is too high. One party recognises the difficulty of
assessing the validity of this number, and suggests benchmarking against real costs. Two parties
are of the opinion that termination charges should contribute to the recovery of both business
overheads, SACs (subscriber acquisition costs) and retention costs. They claim that this is

especially relevant now, because:

e it is more expensive to acquire or maintain subscriber base in an increasingly saturated Dutch

mobile market

e the recent EU roaming regulation has restricted the opportunity to spread the “necessary” costs

over retail services.
One of these two parties accepts the proposed concept as a “second best” option.

» Analysys Mason response

OPTA has defined wholesale markets for fixed and mobile termination.

High subscriber-related retail costs may arise in a saturated market because operators compete for
subscribers — between mobile operators, and between copper, cable and wireless (mobile)
suppliers. However, there is no reason for inter-operator wholesale termination charges to include
an allowance for operators to pay each other for these retail support costs for both of the
customers of competing operators who are involved in an inter-operator voice call termination

event. To a large extent these payments will cancel each other out.

Whilst it may be necessary for mobile operators to spread “necessary” costs over retail services as
a result of roaming regulations, wholesale termination charges are paid by other mobile operators
and non-mobile operators. As such, other mobile operators will themselves experience the same
problem in their roaming divisions (thus any wholesale termination cross-charge should broadly
cancel each other out), and non-mobile operators should not be required to contribute to their

competitors’ retail costs, which were previously recovered from roaming customers.
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» Conclusions

Concept 24: Only wholesale network costs will be included in the cost models. Retail costs
will be excluded.

A 50% network share of business overheads will be included in the Plus BULRAIC models.
The “wholesale interconnection business unit” will also be included as part of the overall
overheads, but will be allocated to the service of establishing and maintaining
interconnection rather than per-minute traffic charges.

In the Pure BULRIC models, general business overheads will be assumed to be invariant
with the wholesale termination increment. A proportion (e.g. the half related to incoming
interconnection) of the wholesale interconnection business unit would be avoided in the
absence of wholesale termination volumes, and thus some interconnection establishment

costs would be incremental to wholesale termination.
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6 Implementation issues

A number of implementation issues require consideration and decision. These issues will be

discussed in the following sections:

e choice of service increment, in Section 6.1

e depreciation method to be applied, in Section 6.2
e  WACKC to be applied, in Section 6.3

¢ mark-up mechanism, in Section 6.4.

6.1 Choice of increment

The long-run incremental cost of an ‘increment’ of demand is the difference in the total long-run
cost of a network which provides all service demand including the increment, and a network which
provides all service demand except the demand of the specified increment.

Generic increment approaches

Three common incremental cost approaches are illustrated below.

A

Anincrement (e.g.

LRMC marginal minute)

@ An average increment ¢,
for multiple services
(e.g. traffic)
ch
C —
The increment for an
entire service (e.g.
termination)
Vg >

Figure 6.1: Increment approaches [Source: Analysys Mason]

Firstly, long-run marginal costing (LRMC) represents the extreme approach in which only the
incremental costs associated with a single additional minute of traffic are considered. Such an
approach is obviously impractical for defining regulated price caps, as it would imply that every
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additional (avoidable) minute of service delivered by operators would have its own, specific cost

(at least in the general case that the cost volume relationship is not linear).

Secondly, long-run average incremental costing (LRAIC or LRAIC+) is typically consistent with
prevailing ‘average’ incremental currently costing applied in mobile and fixed regulation Europe-wide.
It can be described as a large increment approach — all services which contribute to the traffic
economies of scale in the network are added together in a large increment and treated together. A
second increment to capture subscription (i.e. connection) sensitive costs is also be applied to the
model. Calculating the incremental (avoidable) cost of all traffic, and separately the incremental cost of
all subscriptions means that some non-incremental costs may remain, which would be marked-up as
the ‘+’ in LRAIC+. Individual service costs are identified by sharing out the large (traffic) incremental
cost according to average resource consumption routeing factors. The adoption of a large increment in
the form of aggregate “traffic” means that all the services that are supplied are treated together and
equally. Where one of those services may be regulated, the regulated service benefits from the average

economies of scale rather than either greater or lower economies.

Finally, long-run incremental costing (LRIC) is consistent with the EC Recommendation on the
regulatory treatment of fixed and mobile termination rates in the EU. This Recommendation
considers the increment to be all traffic associated with a single service, in this case wholesale
voice termination. Based on the avoidable cost principle, the incremental costs are defined as the
costs avoided when not offering the service. By building a bottom-up cost model containing
network design algorithms, it is possible to use the model to calculate the incremental cost: by

running it with and without the increment in question, and thus determine the cost increment.

The voice termination unit costs are then determined by dividing that cost increment by the total

service volume.

A Figure 6.2: Calculating

the incremental cost of
o termination traffic

Calculate reduction in total cos
[Source: Analysys

Mason]

Total network cost

<4— > Traffic

Remove wholesale
termination volume
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Increment approaches proposed for OPTA’s wholesale voice termination costing model
Due to conflicting characteristics, it is impossible to develop a single costing methodology that:

e is consistent with the EC Recommendation

e is comparable with previous OPTA mobile and fixed termination costing models

e allows for a competitive neutral approach towards mobile and fixed operations in that the
scope of included costs can be treated consistently.

For that reason, the model will use three approaches that differ in the definition of the increments

and the treatment of common costs:

e aPure BULRIC approach
e aPlus BULRAIC approach
e aPlus Subscriber BULRAIC approach.

Each method will be discussed in turn in the following three sections.

Pure BULRIC approach

Firstly, the Pure BULRIC approach will be consistent with the recent EC Recommendation, which
specifies the following approach for the calculation of the incremental costs of wholesale mobile

termination service:

e The relevant increment is the wholesale termination service, which includes only avoidable
costs. Its costs are determined by calculating the difference between total long-run costs of an
operator providing full services and total long-run costs of an operator providing full services

except voice termination.
e Non-traffic related costs, such as subscriber-related costs, should be disregarded.

e Costs that are common such as network common costs and business overheads, should not be

allocated to the wholesale terminating increment.

The colour-filled boxes in the diagram below illustrate the costs included in the unit cost of

terminated traffic for this method.
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Mobile Fixed
. TR Voice termination
Voice termination incremental cost :
incremental cost
Al other traffic and subscriber All other traffic and subscriber
driven network costs driven network costs
Network share of business overheads Network share of business overheads
Figure 6.3: Pure BULRIC cost allocation [Source: Analysys Mason]

Plus BULRAIC approach

Secondly, the Plus BULRAIC approach will adopt a large increment of all traffic, and a large
increment of all subscriptions. The Plus indicates that non-incremental costs will be marked up onto
the incremental costs. As indicated above, the average incremental costs of traffic are defined in
aggregate, then allocated to the various traffic services according to average routeing factors.

It is also necessary to specify the subscriber increment to capture costs which vary with the volume of
subscribers (i.e. without any change to the volume of traffic). The subscriber increment needs to be
defined with care to allow a consistent and logically clear costing approach across fixed and mobile
networks. These costs are defined to be the average incremental costs (i.e. including intra-subscriber
common costs of access) of providing the end users with access to the traffic-sensitive network (at
which point network resources are subsequently allocated on the basis of the usage of traffic capacity):

¢ In a mobile network, to be able to send/receive traffic at the point of traffic concentration (being the
air interface), the network operator must supply the subscribers with a unique SIM card, make
HLR and VLR location update (LU) registrations for the users as they move around the country,
and deploy a minimal coverage network within its designated network footprint.

e In a fixed network, to obtain a dial-tone and be able to send/receive traffic at the point of traffic
concentration (in this case the line card or corresponding point in an NGN), the network operator
must deploy the individual last drops plus any shared access costs required to get the non-traffic-
sensitive pair/cable/fibre from the customers’ NTPs into the shared street duct back to the point of
traffic concentration, across its designated network footprint.

e We exclude all forms of user equipment (handset, telephone, modem, etc.) from the subscriber

service.
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The colour-filled boxes in the diagram below indicate the costs included in the unit cost of
terminated traffic for this method (through a routeing factor share or cost mark-up).

Mobile Fixed

Subscriber sensitive costs

= last-drop connections

Traffic incremental costs Traffic incremental costs
= additional radio sites, BTS, additional TRX, = all switches, sites and
higher capacity links, additional BSC, MSC, I_nthI’-StWItCth tra;nstr;r‘us?lo?
additional spectrum, etc Infrastructure to the firs
P Shared costs of access point of traffic
= trench, duct and cable concentration

from the last-drop to the
first point of traffic
concentration

Figure 6.4: Plus BULRAIC, with defined subscription service [Source: Analysys Mason]
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This Plus BULRAIC approach:

e Is consistent with the prevailing approach in fixed voice termination costing in Europe. This
approach typically consists of separating subscription-driven elements, and traffic-driven
elements, with all traffic-driven elements allocated to traffic services using routeing factors.
Also, the access network is typically excluded from fixed voice termination costing.

e Is consistent with OPTA’s previous mobile BULRIC+ approach in that traffic-related costs are
shared between services (using routeing factors) and remaining network common costs are

marked up to the resulting cost.

Plus Subscriber BULRAIC approach

The Plus BULRAIC approach described above assumes a separate subscriber (access) service that
defines the costs to obtain access to the network. However, we may instead consider any
incremental costs associated with the subscriber increment as necessary for traffic-related services.
This leads to the allocation stack as depicted in Figure 6.5, where the colour-filled boxes indicate
the costs included in the unit cost of termination.
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Mobile Fixed

Traffic incremental costs

= all switches, sites and inter-switch transmission
infrastructure to the first point of traffic concentration
Traffic incremental costs

= additional radio sites, BTS, additional TRX, higher
capacity links, additional BSC, MSC, additional
spectrum, etc Subscriber sensitive costs

= last-drop connections

Shared costs of access

= trench, duct and cable from the last-drop to the first
point of traffic concentration

Figure 6.5: Plus Subscriber BULRAIC, with subscription service costs treated as common cost to

Subscriber sensitive costs = HLR, LU, SIM

traffic services [Source: Analysys Mason]

Proposed concept 25: In order to allow OPTA to understand the cost implications of each
costing approach (consistency with the EC Recommendation, comparability with earlier
costing approaches, and competitive neutrality towards mobile versus fixed operations), the
model will calculate Pure BULRIC, Plus BULRAIC and Plus Subscriber BULRAIC results.

» Operator comments

One party submits that pure incremental costs must be calculated using a careful geotype model: it
cites the following issues to be included in the incremental cost model:

e diurnal traffic profiles in city areas

¢ higher costs for finding suitable additional sites in cities

e increased effect of imperfect site locations in cities compared to those in rural areas, where site
availability is not as constrained by buildings/clutter in the locality.

Two parties believe the model should calculate Pure BULRIC only. They submit that the other two
approaches are not recommended by the EC, are grounded in historical models, and will result in
unjustifiably high termination rates.

Conversely, one party strongly opposes a Pure BULRIC model. It submits that termination charges
must make a significant contribution to “coverage” and spectrum costs. It argues that these
common coverage costs are not related to a subscriber increment, and that, in the long run, all
spectrum costs become variable with traffic (on an opportunity cost basis) — a point it submits is
partly, but not sufficiently, acknowledged in the EC’s Recommendation.
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One party refers to OPTA’s statement of 30 July 2007, indicating that OPTA considers it
reasonable for regulated services to make a contribution to the recovery of common costs.

Another party agrees with the proposed concept, because it believes that the outputs would
demonstrate the inappropriateness of using Pure BULRIC to define interconnection charges.
Further, it does not consider that the EC’s Recommendation gives sufficient explanation of why
wholesale termination should be treated as the last increment and common costs should be

excluded.

One party believes that modelling Plus Subscriber BULRAIC is unnecessary, since the costs of the
fixed access network are already regulated, and should therefore be out of scope.

One respondent requests OPTA to make an upfront choice to develop only one of these three
models. This would ensure the objectivity and neutrality of the methodology, instead of “cherry-
picking” one of the three different outputs. However, it has not stated explicitly which of the three

modelling methodologies it prefers.

One party claims it is incorrect to allocate the HLR to the subscriber increment, and that instead it
should be fully recovered from termination charges (referring also to the previous 2006 cost model
approach of treating the location update costs as a mark-up). This party also highlights a number
of Analysys statements from the 2006 mobile costing project which it claims supports its case
(paraphrased for brevity):

“most of the costs associated with a mobile network are driven by traffic; it is the marginal
increase in traffic that drives the marginal increase in cost”

“the significant traffic-handling capacity is not needed for coverage; instead it reflects
modularity of equipment from vendors. A network designed to provide standalone coverage
would not incur these capacity costs”

““an access service [which the party incorrectly equates to the proposed subscriber increment]
would mean that mobile termination services would not recover a fair share of network common
costs. The costs of network coverage would then need to be recovered from mobile access and
origination; the benefit that inbound callers gain from reaching a mobile phone in coverage
would then not be reflected in the deployed networks or the regulated price™.

> Analysys Mason response

The draft mobile cost model reflects the urban radio factors submitted by one industry party:

e higher acquisition and planning costs (capex) for urban sites

e higher site rental for urban sites

o lower effective site radius for coverage sites in urban areas (compared to theoretical clutter-based
radius)

e lower average TRX utilisation.
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We have made a slight wording change since the draft conceptual approach, in order to clarify the
increment choices: we have changed “Plus Access” to “Plus Subscriber” in order to avoid
confusion with the mobile “radio access network”.

OPTA will consider its choice of Pure, Plus or Plus Subscriber costs for regulating wholesale

termination in its separate market analysis process.

The HLR (and part of the MSC/VLR used for location updates) are subscriber-driven network
costs and so will be part of the subscriber increment. In the Pure BULRIC approach, these costs
are not included in the result because they do not vary between cases with and without the
wholesale termination volume. In the Plus BULRAIC model, total traffic incremental costs are
assessed then marked up with the common (basic coverage and overheads) costs. In the Plus
Subscriber BULRAIC approach, subscriber-related costs are considered a further common cost of
traffic.

» Conclusions

Concept 25: The proposed concept will be applied.

The first point of traffic concentration

The Commission’s Recommendation on the regulatory treatment of fixed and mobile termination
rates in the EU (‘EC Recommendation”) defines:

The default demarcation point between traffic- and non-traffic-related costs is typically
where the first point of traffic concentration occurs.

In fixed cost models, cost recovery has historically been segregated, with:

e costs related to the access layer being predominantly subscriber-sensitive, recovered through
subscription charges
e costs related to the core layer being predominantly traffic-sensitive, recovered through traffic

charges.

The key concept here is that costs related to providing end-user “access” should be clearly
identifiable in the BULRIC models and that this separation must be defined consistently for both
fixed and mobile networks:

Fixed and mobile networks use a tree structure, since having dedicated paths between all possible
combinations of end users is not feasible (this tree is often drawn upside-down). As a result, traffic
is concentrated as it passes up the network. The assets related to providing end-user access are
those dedicated to connecting the end user to the telecommunications network, allowing it to use
available services. These branches in the tree convey traffic and do not have the capability to
concentrate it according to traffic load. This layer of the network ends at the first asset that has
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this specific capability. The assets used for the provision of access are only used for the purposes

of connecting end users to the network and are not driven by the amount of traffic — they may be

coverage (footprint) or subscriber driven. The remaining assets are driven by the traffic volumes

that they concentrate.

Proposed concept 26: The demarcation point between core (traffic-) and access-related

costs is where the first point of traffic concentration occurs such that resources are allocated

according to offered traffic load.

This proposed definition should be applied consistently to the fixed and mobile network

architecture. Applying this principle to mobile and fixed networks leads to demarcations in the

networks is shown below in Figure 6.6.

Figure 6.6: Overview of
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As shown above, using this principle means that the first point of traffic concentration for:

o afixed network, is where concentration first occurs at the line card in the distribution frame
e acable end user, could include only the dedicated cable linking the NTP to the network, or it

could potentially include assets downstream of the head-end nodes

e amobile end user is where concentration first occurs at the air interface.
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» Operator comments

Two parties agree with the concept and the proposed demarcation points.

Two parties agree with the concept of demarcation points, but have suggested an alternative

position for them. One of them suggests that:

o for a fixed cable network the demarcation point is closer to the end user (the NTP) than
proposed

e for a VDSL network, the demarcation point is the VDSL aggregation node, and

e for an FTTH network, the demarcation point is the fibre aggregation node.

One party disagrees with allocating costs to mobile subscribers and not to traffic, citing the
absence of a practical relationship between subscriber costs and subscriber fees (especially for
prepaid uses). The other respondent suggests that the demarcation point is between BSC/RNC and
BTS/node B for a mobile network (i.e. that the radio network is a traffic-insensitive access

network).

One party believes that the handset and SIM are part of the mobile network and should be part of

the cost base.

» Analysys Mason response

We agree with the suggestions of one industry party: cable demarcation will be closer to the end
user than submitted (in the situation where active transmission electronics/routeing are present in
metro or local fibre nodes); VDSL demarcation is in the VDSL node; FTTH demarcation is in the
fibre aggregation node (assuming that this node is the first point that has the ability to concentrate
according to traffic load).

In a mobile network the SIM is not traffic sensitive; it is a cost which varies with the number of
subscribers. Whether or not such subscriber-driven costs are recovered through subscription prices
should not influence the allocation of cost: allocation of cost should be based on cost drivers, not
the retail pricing scheme that is applied. Therefore, the SIM cannot be considered a traffic-

sensitive asset, and is part of the increment of all subscribers.

With regard to the inclusion of handset costs in network common costs, we refer to our statement
from OPTA’s previous mobile cost modelling study (Conceptual Design Document, 14 June
20006). It remains the view of Analysys Mason that these should be excluded from the wholesale
cost of mobile termination. Furthermore, no other EU regulator includes handsets in the cost of

mobile termination.

Resources in the mobile radio air interface, BTS and backhaul network are utilised on the basis of
traffic load and not offered as guaranteed equal access for all subscribers. This means that the air
interface (i.e. spectrum allocation) and associated radio sites and backhaul transmission are
sensitive to traffic. As such, the traffic demarcation point for the mobile network is between the

SIM (subscriber sensitive) and air interface (traffic sensitive).
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» Conclusions

Concept 26: The demarcation point between core (traffic-) and access-related costs is
where the first point of traffic concentration occurs such that resources are driven by traffic
load. In a mobile network, traffic-sensitive assets therefore occur from the air interface. In
fixed networks, traffic-sensitive assets exist from an exchange/node demarcation point,

which depends on the choice of technology.

6.2 Depreciation method

Options

The model for network services will produce the relevant network capital and operating
expenditures. These expenditures must be recovered over time, ensuring the operator can also earn
a return on investment. There are four main potential depreciation methods for defining cost

recovery:

e historical cost accounting (HCA) depreciation
e current cost accounting (CCA) depreciation
o tilted annuities

e economic depreciation.

These depreciation methods are described and evaluated in Annex C.

Economic depreciation is the recommended approach for regulatory costing. Figure 6.7 shows that

only economic depreciation considers all potentially relevant depreciation factors:

HCA CCA Tilted annuity Economic
MEA cost today v 4 4
Forecast MEA cost v v
Output of network over time 15 v
Financial asset lifetime v v v Ve
Economic asset lifetime v v
Figure 6.7: Factors considered by depreciation methods [Source: Analysys Mason]

15 An approximation for output changes over time can be applied in a tilted annuity by assuming an additional output tilt factor of x% per

annum.

16 ) . ) ) - T o .
Economic depreciation can use financial asset lifetimes, although strictly it should use economic lifetimes (which may be shorter,
longer or equal to financial lifetimes).
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The primary factor in the choice of depreciation method is whether network output is changing
over time. In a mobile network traffic volumes have grown significantly over recent years and
mobile broadband volumes are growing strongly. As a result, using tilted annuities may differ
significantly from economic depreciation in the mobile costing.

The situation in fixed networks is more complicated. For many years historically, fixed network

traffic was voice-dominated and volumes were fairly stable. In recent years, however:

¢ voice volumes have been falling and dial-up has almost disappeared
e broadband and other data traffic volumes have been increasing.

Therefore, using tilted annuities will also differ from economic depreciation in the fixed costing.
However, given the need for consistency between the two BULRIC models and the fact that
underlying volumes are changing on both fixed and mobile networks, there is a clear requirement
for the same method capable of reflecting these effects to be applied in both models. This implies
that both models should use economic depreciation.

The difference between HCA and CCA depreciation is the inclusion of MEA prices — which is
applied in the calculation as supplementary depreciation and holding gains/losses. The difference
between HCA and CCA is generally uninteresting in the light of more significant differences

between HCA (or tilted annuities) and economic depreciation.

Costing implications

Economic depreciation is a method for determining a cost recovery that is economically rational,

and therefore should:

o reflect the underlying costs of production: MEA price trends
o reflect the output of network elements over the long run.

The first factor relates the cost recovery to that of a contestable market, based on the current costs

of production.

The second factor relates the cost recovery to the ‘lifetime’ of the network — in that investments
and other expenditures are in reality made throughout the life of the operation (especially large,
upfront investments) on the basis of being able to recover them from all demand occurring in the
lifetime of the business. A competitive market constrains those returns to normal profit over the
long run (rather than supernormal profits). All operators in the market are required to make these
large upfront investments, and recover costs over time. These two factors are not reflected in HCA
depreciation, which simply considers when an asset was bought, and over what period the

investment costs of the asset should be depreciated.

The implementation of economic depreciation to be used in the model is based on the principle
that all (efficiently) incurred costs should be fully recovered, in an economically rational way. Full
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recovery of all (efficiently) incurred costs is ensured by checking that the PV of actual
expenditures incurred equals the PV of economic costs recovered, or alternatively, that the net PV
of cost recovery minus expenditures is zero. An allowance for capital return earned over time,

specified by the WACC, is also included in the resulting costs.

Time series

The time series, namely the period of years across which demand and asset volumes are calculated

in the model, is an important input. A long time series:

e allows the consideration of all costs over time, providing the greatest clarity within the model
as to the implications of adopting economic depreciation

e provides greater clarity as to the recovery of all costs incurred from services

e provides a wide range of information with which to understand how the costs of the modelled
operator varies over time and in response to changes in demand or network evolution

e can also include additional forms of depreciation (such as accounting depreciation) with

minimal effort.

The time series itself should be equal to the lifetime of the operator, allowing full cost recovery
over the entire lifetime of the business. However, the lifetime of an operator is impractical to
identify. Hence, we would propose that the time series should be at least as long as the longest
asset lifetime used in the model. Moreover, in order to be consistent between the two models, we
would propose that the time series used in the BULRIC models should be of the same length.

Using our proxy, for a mobile BULRIC model, the longest lived assets are normally set to 2540
years, so a modelling time series of 50 years is often used. However, longer lifetimes may be
assumed for some assets in a fixed network, such as trenches and ducts. As a result, it may be
necessary to develop a model which is capable of calculating the costs of an asset with a lifetime

of 50 years at minimum.

Proposed concept 27: Both the fixed and mobile BULRIC models will use economic

depreciation.

Proposed concept 28: Both the fixed and mobile models will use a time series of the same
length. This length should be at least as long as the longest asset lifetime used across both
BULRIC models, and is suggested to be 50 years in order to reasonably calculate the costs
of long-lived assets.
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» Operator comments

Method (27) Three parties agree with the proposed approach.

Another party thinks that the economic depreciation method is appropriate
for traditional BULRIC+ models. However, the option should be left open
for other depreciation methods if a Pure BULRIC method is to be adopted.

Another party states that the depreciation method that gives rise to the
lowest cost levels should be chosen.

Time series (28) One party agrees with the proposed concept.

Three other parties reject a 50-year modelling period, in favour of a shorter
20- to 25-year period: given the current developments in modern
technologies, the absolute longest effective lifetime should be between 10
and 20 years, rather than the 20 to 40 years suggested in the conceptual
document. It is submitted that 50 years is “extremely long” compared with
the regulation period: this timescale greatly increases the risk that the level
of termination charges is entirely dependent on speculative long-term
forecasts of demand and costs, and understates the significant risk of
obsolescence over such a period. There is also an implied inconsistency in
the approach: it is unjustifiable to exclude 4G mobile technology from the

modelling exercise if the modelling period is 50 years.

One party states that the length of modelling time that gives rise to the

lowest cost levels should be chosen.

» Analysys Mason response

As a result of our recent work in the area of pure incremental costing, we believe that although the
full-time-series economic depreciation method fits well with the calculation of LRAIC costs over
the lifetime of the modelled network, it may be less suited to calculating avoidable costs in some

situations. As such, we are in agreement with the view of the industry party.

In particular, this unsuitability arises when the avoidable increment of demand is not a uniform
proportion of demand over time. This situation may result in (undesirable) increased inter-
temporal effects, which means that while costs may be (overall) lower without wholesale
termination, cost recovery is also moved in time according to the profile of demand without
wholesale termination applying to each network element. With data services more important in the
later years, this can mean that unconstrained economic costs without wholesale termination are
postponed further into the future relative to the all-service calculation. As such, unconstrained

pure incremental costs can be very low or negative in later years.
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Therefore we believe that an alternative calculation of pure LRIC is required. The pure LRIC is
thus calculated from the (present value) difference in network expenditures arising from the
removal of the wholesale termination volume, constrained over time so that the underlying
equipment price trends apply also to the pure LRIC components of cost (just as these price trends
apply to the LRAIC components of cost). It is reasonable that the calculated pure LRIC is directly
constrained by the equipment price trends, for the same reason that the plus LRAICs should reflect

the (declining) underlying costs of supporting traffic volumes with network equipment.

Analysys Mason will put forward an approach in the draft model which calculates this constrained
pure LRIC of wholesale termination using economic depreciation, as illustrated in Figure 6.8.

Figure 6.8: Application of

Capex and opex
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We do not believe that an approach based on adopting the lowest costs in principle can be
considered objective or robust in a cost modelling exercise.

In terms of the time period of the cost model, there may be few assets that are considered to have a
lifetime of 50 years (according to operator data, there are a number of assets with an accounting
lifetime of 20 or 30 years). However, it is our expectation that a majority of assets in the cost
models will be based on shorter-lived assets such as hardware electronics and network software.

At a discount rate of approximately 8%, the terminal value in the 21st year is 20% of the total
discounted value over the 50-year period (or 25% of the discounted value of the first 20-year
period). To assume a zero terminal value after 20 years would:

e increase the costs of wholesale termination charges, e.g. by up to 25%

o allow the operators to effect a cost-free exit from the market at that point (all expenditures
having been fully recovered)

e imply that the value of the business was zero beyond 20 years (or at that point, the business
could be considered fully owned by the Dutch government or the Dutch population).
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As such, modelling full cost recovery within a short, 20-year period would in our view involve an
overly conservative assessment of the risk of obsolescence, and would not reflect the shareholder

value and investment incentives for long-term presence in the market.

Given that there is no requirement for operators to move to 4G technology — in the short or long
term — we consider that modelling 2G+3G is the appropriate benchmark for setting costs today.
Any requirements to move to 4G which do occur are likely to be related to data traffic, and largely
unrelated to any specific requirements of the mobile voice termination service. Therefore, it would
not be appropriate for today’s voice termination costs to include any higher costs which might

arise from moving to 4G.

» Conclusions

Concept 27: Economic depreciation shall be applied to all expenditures in the fixed and
mobile Plus BULRAIC models. In the Pure BULRIC models, economic depreciation will be

applied to the difference in expenditures.

Concept 28: The proposed approach of a 50-year model will be retained. This timeframe
allows us to incorporate the economic lifetime of long-lived assets (e.g. switch buildings,
fibre cabling, access network infrastructure), and to assume zero future terminal value

without significant impact on today’s costs.
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6.3 WACC

6.3.1 Introduction

The cost model will require a cost of capital (WACC) to be specified. The pre-tax WACC is

calculated as follows:

D E
WACC =C, x +C, x
D+E D+E
Where:
C, is the cost of debt
C, is the pre-tax cost of equity

D is the value of the operator’s debt

E is the value of the operator’s equity

Since these parameters, or estimates of them, are most readily available in nominal form, we
calculate the nominal pre-tax WACC and convert it to real*” pre-tax WACC, as follows:

(1+ Nominal pretax WACC)
(1+CPI)

Real pretax WACC = -1

In the calculation shown above, CPI is the rate of inflation as measured by the Consumer Price Index.

The WACC can be calculated using a variety of methods, the most common one being the capital
asset pricing model (CAPM) to calculate the cost of equity. The Independent Regulators Group
(TRG) has acknowledged in one of its principles of implementation and best practice (hereafter
referred to as the IRG paper) that the use of CAPM is supported by its relatively simple
implementation and by its wide use among regulators and practitioners.”® We therefore propose to

follow this recommendation.

Proposed concept 29: Apply the capital asset pricing model to calculate the cost of equity.

The cost of capital is to be calculated for two different players:

¢ an efficient supplier of mobile services in the Netherlands

e an efficient supplier of fixed services in the Netherlands.

We have found it more transparent to construct real-terms bottom-up cost models. Either method requires a CPI to be specified
(either within the price trends, or the WACC).

Regulatory accounting: Principles of Implementation and Best Practice for WACC calculation, February 2007, IRG.
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In the following sections, the parameters used in the calculation of the WACC according to the
CAPM are described, and we discuss the proposed assumptions behind, and proposed values of,
each of the parameters in this calculation. At some points reference is made to values that have
been published by OPTA, either in the WPC-II process (NERA Economic Consulting), or in the
2006 mobile BULRIC model (Analysys Mason, then Analysys Consulting). An overview of the
corresponding WACC parameters is provided in Annex D.

» Operator comments

There is a general consensus among the respondents that the CAPM should be used to calculate
the cost of equity.

One party claims that the methodology for mobile WACC has changed from the approach taken
by OPTA and Analysys in 2006, and as such a lower cost of capital is now being calculated. It
goes further by saying that, intuitively, uncertain economic conditions mean that cost of capital
should be higher.

» Analysys Mason response

We do not agree that the current proposals represent a change of methodology for the mobile cost
calculation. Most parameters are broadly the same, and the CAPM is unchanged. However, from

our 2006 calculation to the 2009 draft proposal, three main changes have occurred:
o the tax rate has declined — we do not discuss this change further

o the asset beta has reduced — we believe that this reduction can be explained by the increasing

maturity of mobile telecoms networks and services

e the debt premium has reduced — we believe that this reduction can be explained by the

increasing maturity of mobile telecoms networks and services.

Consequently, we see no reason to retain an old, higher WACC when the market has evolved
positively since that time. There is much commentary about the effects of recent economic
conditions on the cost of capital (with some parameters going up and some going down). NERA’s
WACC approach aims to remove cyclical and spot effects by adopting trailing averages, and so we
do not take into account the effects or parameters which may be derived from changes occurring in

recent economic times.

» Conclusions

Concept 29: The capital asset pricing model will be used to calculate the cost of equity.
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6.3.2 Cost of equity
We propose to calculate the cost of equity using the CAPM as follows:

C. =R, + xR,

Where:
R is risk-free rate of return
Re

[ is a measure of how risky a particular company or sector is relative to the national economy as

is the equity risk premium

a whole.

Each of these parameters is now discussed in turn.

Risk-free rate of return, R;

The risk-free rate of return is usually taken as that of a long-term government bond. The IRG
paper™ states that it should be considered what reference has to chosen (i.e. which governments),
what maturity period (i.e. the investment horizon, the planning horizon or the regulatory review
period), and what kind of information to use (current or historical, averaging period). In the WPC-
IT process®®, NERA specified 1.8% (real-terms) based on three-year historical average yields of
deflated nominal bonds maturing in or close to end 2011, primarily those in the Eurozone. OPTA
used 1.4% in the 2006 mobile BULRIC model, based on a 2005 NERA report.

Proposed concept 30: We propose to adopt the NERA risk-free rate of return of 3.8% in
nominal terms, as it is based on up-to-date analysis, conducted in line with IRG
recommendations and currently in use by OPTA. This parameter is independent of the
product market being assessed and therefore applies to both the mobile and fixed costing

models.

» Operator comments

Three parties agree with the suggested risk-free rate of return. One respondent believes that the
nominal risk-free rate of return is underestimated. It suggests increasing the figure to between
4.5% and 4.7% (it refers to mid-2007 Eurozone spot-yields for three-, five-, seven- and ten-year
bonds to support these figures). It also emphasises that compensation for inflation should be
assured. If, for example, a real WACC is applied, the effects of inflation must be applied carefully
elsewhere in the model. Another party suggests that the proposal can be updated in the light of

Regulatory accounting: Principles of Implementation and Best Practice for WACC calculation, February 2007, IRG.

0 Table 3.1, The Cost of Capital for KPN’s Wholesale Activities, April 2009, NERA Economic Consulting.
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market developments (it does not state whether this is either: re-running the NERA analysis, or

adopting the conclusion of the WPC-II process).

Another party submits that although the WPC-II process might be valid for KPN’s regulated costs,
it may not be so for mobile termination. It goes on to submit that departure from the WPC-II
process and values for the cost of debt is relevant. This party also submits that the implied inflation
rate is not consistent with current inflation expectations — it submits that 1.4% is more realistic as
an average for the next three to five years and that inflation should be applied consistently

throughout the calculations.

» Analysys Mason response

The submission of one party that the nominal risk-free rate should be between 4.5% and 4.7% was
responded to by NERA in April 2009: we do not discuss this point further here.

We are of the opinion that market-specific adjustments for beta and gearing are reasonable and
necessary to reflect the different risks in fixed and mobile telecoms. However, it is not appropriate
to adopt different underlying WACC fundamentals such as method, risk-free rate, inflation,

taxation and equity-risk premium. Debt risk premium is discussed later in this section].

Since inflation is present in the cost model and will be used to inflate real calculated costs into
future years, we agree that a consistent inflation rate applied to determine a real WACC should be
used. We recognise that current inflation expectations may be lower than the 2.0% applied in the
NERA approach, however for consistency with previous determinations and internal consistency
in the BULRIC models, we shall:

e deduct the 2.0% inflation rate from the nominal WACC to determine the real WACC
e re-inflate the real-terms cost results by 2.0% per annum in order to determine the nominal-

terms results in future years.

» Conclusions

Concept 30: The NERA risk-free rate of 3.8% in nominal terms will be applied. An
inflation rate of 2.0% will be applied in the WACC and in re-inflating the end results.

Equity risk premium, R,

Equity risk premium is the increase over the risk-free rate of return that investors demand from
equity. As it is riskier to invest in stocks (equity) than to invest in the risk-free government bonds,
investors demand a risk premium when investing in stocks. Usually, companies listed on the
national stock market are taken as the sample over which this average is calculated. Again, this

parameter is not related to the product market being assessed.
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The IRG paper® recommends a balanced approach considering the relevance and quality of
available information, using one or more of the following methods: (adjusted) historical premium,
survey premium, benchmarking or implied premium (ex-ante approaches based on e.g. the
dividend growth model).

In the WPC-II process, NERA specified 6.1%, based on Eurozone average over the period 1900—
2006, taking into account regulatory precedent and other academic evidence. Analysys Mason
specified 6.0% in the 2006 mobile BULRIC model. The IRG paper states 6.0% for the
Netherlands.

Proposed concept 31: We propose to adopt the NERA equity risk premium of 6.1%, as it is
based on up to date analysis using a mix of methods in line with IRG recommendations.
This parameter is independent of the product market being assessed and therefore applies to

both the mobile and fixed costing models.

» Operator comments

Three parties agree with the proposed equity risk premium of 6.1%. One party submits that the
determination of equity risk premium should be based on a much shorter and recent time period of
1998-2008. Currently, the suggested value is based on the time period from 1900-2006, which
included two World Wars and several financial crises, which may bias the estimation. As an
alternative, instead of using a Dutch equity risk premium, it proposes to use an average figure of
5.3%%.

One party resubmits its response to the WPC-II process, that 6.25% is a more reasonable equity

risk premium.

One party submits that regulatory certainty can be increased by adopting an approach that defines
the real cost of equity, rather than allowing risk-free-rate and equity risk premiums to vary.
However it accepts that 6.1% is reasonable for the parameter applied in the proposed
methodology.

» Analysys Mason response

NERA responded to the suggestion of 6.25% in April 2009: we do not consider this comment
further.

The suggested 5.3% equity risk premium is an IRG average, based on January 2007 data collected
from its members. We consider that it is reasonable to maintain NERA’s method for determining

the equity risk premium which relies on a long-term average for the Netherlands.

Regulatory accounting: Principles of Implementation and Best Practice for WACC calculation, February 2007, IRG.
Source: IRG, 2007.
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» Conclusions

Concept 31: We shall apply an equity risk premium of 6.1%.

Beta for telecom operators, S

When an agent invests in any given stock, two types of risks are assumed to exist — a systematic
and an unsystematic risk. The unsystematic risk is caused by the risk connected to the specific
stock. The investor may avoid this risk by spreading (diversifying) the investment on a number of
different assets. Obviously, a collection of assets (a portfolio) will always exist, eliminating the

unsystematic risk.

The systematic risk, related to the investment, is due to the fact that it is generally risky to invest in
the stock market. This risk is denoted by £ and is measured as the covariance between the return of
the specific stock and the return of the market portfolio in relation to the variance of the return on
the market portfolio. For the investor, it is not possible to avoid the systematic risk, which is why a
risk premium will be demanded. The magnitude of this will vary with the covariance of the

specific stock and the overall market fluctuations.

It is possible to estimate £ through a comparison of the fluctuations in a company’s stock relative
to a broad market portfolio over a number of years. However, such measurements will always be
uncertain and will produce a wide range of values depending on the methodology. Also, an
accurate empirical determination of frequires very large amounts of historical data. It is therefore
an area of considerable subjectivity. Only in the USA, and perhaps in a few other countries with

very large stock markets and long histories, have estimates of # been practicable.

However, given that frepresents the risk of a particular industry or company relative to the market
as a whole, one would expect the £ of a particular type of company — in this case mobile/fixed
telecoms operator — to be similar across different countries. Comparing £ in this manner requires
an un-levered (asset) Srather than a levered (equity) £

ﬂ asset ﬂ equity / (1+D/E)

The IRG paper® recommends estimating a company’s /3 through either historical information on
the relationship between the company returns and the market returns, by benchmarking of
comparable companies’ /5, or through the definition of a target £, depending on market conditions
and available information. We propose to use a benchmark approach. As indicated by IRG, care
has to be taken to ensure that the benchmark companies are comparable in terms of regulatory and

competitive environment, size of the companies and taxation.

Proposed concept 32: We propose to use a benchmark method for identifying the relevant
fixed and mobile [ asst -
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Differentiation between fixed and mobile g

It needs to be considered if the beta value should be different for fixed and mobile wholesale
network services. It is common that regulatory WACCs differentiate between mobile and fixed,
i.e. to use separate [ aset, albeit derived according to the same approach for consistency reasons.
However, this requires either disaggregation of the [yt values of combined fixed—mobile players,
or the availability of sufficient information on fixed-only and mobile-only players.

The IRG paper™ discusses if the adoption of a differentiated WACC, that takes into account
different levels of risk that each business unit (or project) faces, is reasonable. If the risks faced by
companies across various regulated products are materially different, the use of a single rate of
return may adversely impact the ability of NRAs to simultaneously encourage efficient
investments and protect customers from excessive pricing. However, the IRG paper states that the
lack of capital market information at divisional level makes the theoretical correct determination of

the proper risk premium difficult.

It could be argued that, given a lack of capital market information at divisional level (to de-average
the [ asset Oof a combined fixed—mobile operator), and also a lack of pure-play fixed operators (to
provide benchmarks for a fixed £ i), an undifferentiated approach which applies the same /3 asset
for both fixed and mobile operators is the best available approach. The IRG paper refers to the
process of differentiating the St as being difficult and complicated, potentially causing excessive
regulatory involvement in the investment decision process. NERA* indicates that, as part of its
advice to OPTA on KPN’s cost of capital, it has investigated whether mobile activities would
differ in beta risk compared to fixed-line beta risk. Its empirical analysis on this issue was
inconclusive and did not provide a basis to adjust KPN’s overall beta. According to NERA,
differentiation could not be based on sound economic principles and would introduce an
unnecessary degree of regulatory uncertainty and risk. This, according to NERA, would be

detrimental to the company to attract capital at the lowest cost.

Proposed concept 33: OPTA shall decide, given practical issues in deriving a pure-play
fixed operator fasset, and given OPTA’s stated competitive neutral approach towards mobile
and fixed operations, whether or not OPTA shall conclude to apply the same /[ a5t to fixed

and mobile operations.

Nevertheless, having raised its concerns regarding practical feasibility, the IRG suggests three
possible approaches to calculate a divisional WACC:

e Pure-play competitor approach: identify proxy un-levered £ from publicly traded companies

whose operations and risk profile are similar to the relevant activity.

Regulatory accounting: Principles of Implementation and Best Practice for WACC calculation, February 2007, IRG.
The cost of capital or KPN’s wholesale activities: a final report for OPTA, April 2009, NERA Economic Consulting.
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e A full information approach, which describes the company £ as a weighted sum of unknown
divisional S5, with the weights equal to the assumed known divisional market values. Using
the data for various comparable companies, a set of equations can then be solved to determine
the divisional /.

e A subjective approach, which basically takes the total f as a starting point and then corrects
this value using accounting and fundamental risk factors to obtain a risk-adjusted estimate.

Passet Values used in previous work

The IRG paper® provides the following values for S :

o for mobile, for a selection of European countries excluding the Netherlands: 0.80 to 1.25
o for fixed, two separate values for the Netherlands: 0.60 and 0.66.

In the WPC-II process, NERA specified a e of 0.57 for KPN’s wholesale fixed-line business.
This is based on regression analysis of historical company and market returns, the application of
Blume adjustment formula, the application of the Miller formula to convert the (levered) S.quiyy into
(unlevered) fusset, and taking the 95%-confidence upper bound of KPN’s 5-year average [t
However, as stated before, NERA provides an estimate of the WACC for KPN’s wholesale fixed-
line business, but in fact none of the components it uses in the derivation are wholesale- or fixed-
specific. Therefore, this fcan also be considered to apply to KPN as a whole.

Analysys Mason specified 1.02 for a mobile operator in the OPTA 2006 mobile BULRIC model.

Proposed approach to derive fixed and mobile operator S.sst, and the resulting values

Given the lack of pure-play fixed operators, we propose to derive S values for the modelled
fixed and mobile operator by an approximation of the pure-play competitor approach suggested by
the IRG. This approximation first categorises a set of benchmark operators into three groups, using
EBITDA as an approximation of the hypothetical market capitalisation of the fixed and mobile

divisions of combined operators:

e predominantly mobile operators: operators whose mobile share of EBITDA is larger than 64%
o fixed—mobile operators: operators whose mobile share of EBITDA is in between 36% and 64%
e predominantly fixed operators: operators whose mobile share of EBITDA is less than 36%.

In addition, we have used a separate benchmark of fixed cable network companies (see section
6.3.6).

Regulatory accounting: Principles of Implementation and Best Practice for WACC calculation, February 2007, IRG.
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We then propose to approximate the [, value for the modelled mobile operator by the average of
the first group, while the [ value for the modelled fixed operators is approximated by the
average of the latter group. To ensure the benchmarked companies are comparable in terms of
regulatory environment and competitive pressure, we propose to limit our benchmark to

Western Europe. Figure 6.9 provides the benchmark values, using a variety of sources.

Operator Mobile share  Classification Average reported asset Figure 6.9: Benchmark
of EBITDA beta of Basset [SOurce:
Copenhagen FT, NERA, Copen- (F:i(r)‘s;‘s;ae";:es' NERA,

Source: Economics hagen Economics, Economics. 2°

Damodaran ’

Belgacom 52% Fixed—mobile 0.48 Damodaran]

BT Group 0% Fixed 0.45

?;:tksg;e 58% Fixed—mobile 0.36

France Telecom 53% Fixed—mobile 0.33

KPN 36% Fixed 0.42

Mobistar 100% Mobile 0.56

OTE 34% Fixed 0.42

?2{;22‘2: 48% Fixed-mobile 0.41

SFR/Vivendi 70% Mobile 0.81

Sonaecom 91% Mobile 0.63

Swisscom 48% Fixed—mobile 0.39

TDC 34% Fixed 0.34

Telecom ltalia 44% Fixed—mobile 0.29

Telefonica 52% Fixed—mobile 0.49

Telekom Austria 62% Fixed—mobile 0.47

Telenor 78% Mobile 0.65

TeliaSonera 58% Fixed—mobile 0.67

Vodafone 98% Mobile 0.62

The benchmarked values result in an average [ value of 0.66 for a mobile operator, and of 0.40
for a fixed operator.

In case a single value is to be adopted for both the fixed and mobile operators, then this should be
based on the average of both pure-player categories, which results in a S, of 0.53. Note that in
our view, the average [ of the fixed—mobile category should not be taken into account: a
converged operator is by its nature more diversified, and consequently can be expected to have a
lower risk profile and therefore a lower [ than the pure-player operators that are to be modelled
(Passet = 0.43 for the fixed—mobile operators).

% Cost of capital for Swedish mobile telecoms networks, Copenhagen Economics for PTS, March 2008:

http://www.pts.se/upload/Ovrigt/Tele/Prisreglering/mobil-wacc-rapport-080318.pdf
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Proposed concept 34: We propose to estimate the appropriate [ .t by benchmarking
Western European fixed, mobile and fixed—mobile operators, categorising them in three
groups (predominantly mobile, fixed—mobile and predominantly fixed), and then
approximate the pure-player [ st by the average of the predominantly mobile, and
predominantly fixed group respectively. The results in a value of a S value for the
modelled mobile of 0.66 (was 0.67 in the original proposal of September 2009), and for the
fixed operator a f,ss: of 0.40 (was 0.51 in the original proposal of September 2009).

In case a single value is to be adopted for both the fixed and mobile operators, then this
should be based on the average of both pure-player categories, which results in a S, of
0.53 (was 0.61 in the original proposal of September 2009).

Note that the proposed fies are lower than those historically adopted by Western European
regulators; a similar observation was made by Copenhagen Economics in their study that informed
the recent mobile termination costing in Sweden. Conversely, the IRG reports an average mobile

Passet Of 1.00, while for fixed operators this value is on average 0.76.

» Operator comments

Benchmark (32) All three respondents agree with the concept. One suggests that up-to-date
benchmarks should be used.

Fixed and mobile Two respondents are in favour of using different fs for fixed and mobile
(33) operations. One states that best attempts should be made to disaggregate
Pussets for integrated fixed—mobile companies, as it believes that this supports
higher et levels for pure-play operators. One party states that the method

that gives rise to the lowest cost levels should be chosen.

Beta value (34) One party agrees with the proposed [ises. Another party submits that
adopting a fissee of 0.67 is at the low end of a reasonable range, citing
European Regulators Group (ERG) averages in support.

One party questions why the values in the table are different from the
NERA WPC-II 5-year and 2-year fies.

» Analysys Mason response

We have modified some of the [, estimates, because the Blume adjustment had not been applied
to all the parameters in our benchmark, and the gearing was assumed to be zero for SFR/Vivendi

and OTE. We have also removed Cosmote as it is not listed separately from OTE.

We do not consider it reasonable to adopt the lowest end of all WACC parameter ranges.
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The ERG range referenced by one party is a historical sample of mobile fss adopted by
regulators. We do not consider this range to be relevant to our proposed derivation, as it does not
reflect a fise based on a benchmark set of comparable companies.

The average f.ss: of our combined fixed and mobile operator benchmark is 0.43, although the
spread of fses is most similar to that of the fixed operator sample. This suggests that
disaggregating fixed and mobile fss from within the combined sample will not result in a higher

Passet Tor either pure-play fixed or mobile operators.

The values in the table are different from NERA’s WPC-II table because we have included further
sources in our benchmark average for each quoted operator (FT and Damodaran).

» Conclusions

Concepts 32, 33, and 34: Based on a benchmark of predominantly fixed and predominantly
mobile operators, we estimate a [ value for the modelled mobile operator of 0.66, and
for the fixed operator a S of 0.40.

6.3.3 Debt/equity (D/E) ratio

Finally, it is necessary to define a funding structure for the hypothetical player, based upon an
estimate of the (optimal) proportion of debt and equity in the business. The gearing denotes loan

capital as a proportion of the total financing needs of a company, and is expressed as:

Gearing, L
D+E

Generally, the demand for return on equity will be higher than the demand for return on loan
capital. An increasing gearing will lead to an increasing debt risk premium as creditors demand a
higher interest rate if there is less certainty in getting repaid.

Therefore, in financial theory it is assumed that an optimal financing structure, that minimises the
cost of capital, actually exists. This is called target gearing. In practice, this optimal gearing is very
difficult to determine and will vary according to the type and form of the company.

The IRG paper specified three possible approaches:

e using book values to calculate gearing
e using market values to calculate gearing

e using an optimal or efficient gearing.
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Gearing values used in previous work

Mobile operators generally have a lower reliance on debt than fixed operators because of the
greater variability in costs and returns compared with incumbent fixed-line operations. However,
as will be explained in Section 6.3.5, the final result is generally insensitive to this input. Often, a

cost of capital is estimated for a range of gearing rates.

In the WPC-II process, NERA specified a gearing of 37.6% for KPN’s wholesale fixed-line
business. Analysys Mason specified 20% in the 2006 mobile BULRIC model.

Proposed approach to derive fixed and mobile operator gearing, and the resulting values

We propose to benchmark actual gearing levels for mobile-only, fixed-only and fixed—mobile
operators, and use a similar approach as proposed for estimating [, to derive the gearing level of

the modelled fixed and mobile operators. The benchmark results are summarised in Figure 6.10.

Operator Mobile share  Classification Gearing level Figure 6.10: Benchmark
of EBITDA of gearing levels
Source: Copenhagen Damodaran [Spurce: Financial
Economics Times, NERA,
. . Copenhagen
Belgacom 52% Fixed—mobile 19% .
Economics,

BT Group Fixed 58% Damodaran]
Deutsche 58% Fixed—mobile 50%
Telekom
France Telecom 53% Fixed—mobile 47%
KPN 36% Fixed 43%
Mobistar 100% Mobile 3%
OTE 34% Fixed 49%
Portugal . .

48% Fixed—mobile 55%
Telecom
SFR/Vivendi 70% Mobile 32%
Sonaecom 91% Mobile 51%
Swisscom 48% Fixed—mobile 37%
TDC 34% Fixed 54%
Telecom ltalia 44% Fixed—mobile 66%
Telefonica 52% Fixed—mobile 42%
Telekom Austria 62% Fixed—mobile 44%
Telenor 78% Mobile 42%
TeliaSonera 58% Fixed—mobile 26%
Vodafone 98% Mobile 31%
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Proposed concept 35: Similar to the proposed approach to estimating Base, We propose to
estimate the appropriate gearing level by benchmarking Western European fixed, mobile
and fixed—mobile operators, categorising them into three groups (predominantly mobile,
fixed—mobile and predominantly fixed), and then approximate the pure-player gearing
levels by the average of the predominantly mobile, and predominantly fixed group
respectively. This results in an average value of a D/(D+E) value for the modelled mobile
operator of 32%, and for the fixed operator a value of 51% (was 52% in the original

proposal of September 2009).

In case a single value is to be adopted for both the fixed and mobile operators, then this
should be based on the average of both pure-player categories, which results in a gearing of
40%.

» Operator comments

Two respondents agree with the proposed gearings for pure-player operators.

One party questions why the gearing values are different from (higher than) the NERA WPC-II
gearing value, and also suggests that the gearing value should have gone down as a result of the

recent equity rally.

» Analysys Mason response

The values in the table are different from NERA’s WPC-II table because we have used a more

recent source in our benchmark for the quoted operators (Damodaran, January 2009).

» Conclusions

Concept 35: The average gearing shall be 32% for the mobile WACC and 51% for the
fixed WACC.

6.3.4 Cost of debt

C, =(1-T)x(R; +Rp) is the cost of debt, where Ry is the risk-free rate, Rp is the company’s

debt premium and T is the corporate tax rate.

The corporate tax rate is the rate that is applicable to the forward-looking business of the fixed—
mobile operators in the Netherlands. The Dutch corporate tax rate of 25.5% (for the tax year 2008)
will be applied in the cost of capital calculation, implicitly taking the assumption that this rate will

remain constant over the regulatory review period.

The debt premium that must be offered by a company specifies the rate above the risk-free rate
which debt providers of the company are offered in return for debt funding. Typically, the debt

premium varies with the gearing of the company — for a higher proportion of debt funding, a
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greater debt premium must be offered (a linear approximation is provided by the IRG paper?’).
This higher premium accounts for the greater financial risk borne by debt providers and the
requirement to fund interest payments out of cashflows.

The IRG mentioned three possible approach to determining the cost of debt:

e use accounting data such as the current loan book.

e calculate an efficient borrowing level and the associated cost of debt based on credit ratings.

e use the sum of the risk-free rate and the appropriate company-specific debt premium, which
can be estimated by benchmarking comparable companies’ prevailing yields on debt securities
(corporate Eurobonds) with similar risk or maturity.

Passet Values used in previous work

In the WPC-II process, NERA specified 5.2% (nominal) for KPN’s wholesale fixed-line business
cost of debt, based on KPN’s historical debt issues over the period 1998-2008 (currently
outstanding), corrected for fees and discounting arrangements. Analysys Mason specified 5.6%
(nominal) for a mobile operator in the 2006 mobile BULRIC model. In its yearly report, KPN
itself reported a cost of debt (or “an average interest rate on Group outstanding debt”) of 5.40% in
2008.

Proposed approach to derive fixed and mobile operator S.sst, and the resulting values

We propose to take KPN’s reported cost of debt (5.40% in 2008) as a starting point to determine
the debt risk premium for the modelled fixed and mobile operator. Taking into account the

nominal risk-free rate of 3.8% as specified in Section 6.3.2, this results in a debt risk premium for
KPN of 1.6%.

In fixed networks debt funding generally represents a higher proportion than in mobile networks.
As indicated in the IRG paper, a higher gearing leads to an increased debt premium due to the
higher risk for creditors. Using the linear relationship between gearing and debt risk premium
provided in the IRG paper, KPN’s actual gearing ratio, and the gearing ratio of the modelled fixed
and mobile operators (as proposed in Section 6.3.3, 52% and 32% respectively), we can derive a
debt risk premium of 1.84% for fixed and 1.31% for mobile.

Proposed concept 36: Using KPN’s cost of debt as starting point, and correcting for

different gearing levels, we propose to use a debt risk premium of 1.84% for fixed and
1.31% for mobile.

Regulatory accounting: Principles of Implementation and Best Practice for WACC calculation, February 2007, IRG.
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» Operator comments

One party agrees with the proposed concept and values.

However, another party believes that the proposed 1.31% is an underestimate. It considers 1.78%
to be a more realistic risk premium (equivalent to a 5.58% total cost of debt, based on 1.78%, plus
1.8% real risk-free rate, plus 2% inflation), which is based on more recent corporate debt over and
above risk-free rates, and is consistent with a high level of gearing (31.8% for mobile operations).

It also cites the credit crisis as a reason for increased capital costs.

One party submits that it is incorrect to start from KPN’s actual cost of debt and adjust for gearing.
Instead, it submits information for Vodafone Group which has a gearing of 31% and a cost of debt

of 5.5% (nominal) for Euro-denominated bonds.

» Analysys Mason response

Based on industry comments, we have adjusted our debt premium estimate for the mobile
operator. A higher debt premium for mobile compared to fixed operations can be considered
broadly reasonable on the basis of the more variable cost structure for mobile (meaning that debt

providers expect a slightly higher return for their relatively small proportion of debt).

» Conclusions

Concept 36: We shall adopt a debt risk premium of 1.84% for a 51% geared fixed operator,
and a debt risk premium of 1.78% for a 32% geared mobile operator.

6.3.5 Sensitivity of the cost of capital to varying the input parameters

In constructing a WACC calculation, it is necessary to specify the gearing of the company (its
proportion of debt compared to equity funding) in order to weight the relative costs of debt and
equity. The gearing of the company then also influences the calculation of the [ cquiy, Which
specifies the rate of return required on the equity side, and the debt premium, which specifies the
rate of return on the debt side. Equity returns are provided post-tax and debt returns are provided
pre-tax, therefore in calculating the pre-tax weighted average cost of capital of a typical mobile
operator it can be shown that the cost of capital is broadly insensitive to the gearing input. With a
higher gearing, a greater proportion of the cost of capital is due to debt returns — at a lower rate
than equity returns. However, with a higher gearing the debt premium and /3 cquiy also increases.
These increases broadly counteract the benefit of sourcing a greater proportion of funding from

(lower cost) debt, and this is otherwise known as the Modigliani-Miller hypothesis.

As such, the level of the cost of capital is most strongly affected by the input of /3 et
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6.3.6 Conclusion

Based on the proposed parameters above, the corresponding WACCs are shown below. Following
our separate work for OPTA on calculating the WACC for a cable company?®, we have averaged
the fixed WACC result (as explained in the previous sections) with the cable company WACC to
arrive at a competitive neutral fixed network WACC to apply in the fixed model.

Fixed Cable Mobile Figure 6.11: WACC
Risk-free rate (nominal) 3.80% 3.80% 3.80% conclusion [Source:
Equity premium 6.10% 6.10% 6.10% Analysys Mason]
Equity Beta 0.82 0.89 0.96
Asset Beta 0.40 0.41 0.66
Nominal cost of equity (post- 8.83% 9.2% 9.67%
tax)
Nominal cost of debt 5.64% 8.6% 5.58%
Debt premium over risk free 1.84% 4.7% 1.78%
rate
D/D+E (gearing) 50.92% 53.7% 31.86%
Tax rate 25.50% 25.5% 25.50%
Nominal WACC (pre-tax) 8.69% 10.3% 10.62%
Inflation rate 2.0% 2.0% 2.0%
Real pre-tax WACC 6.56% 8.2% 8.45%

Fixed/cable average 7.38%

6.4 Mark-up mechanism

Non-incremental costs may be included in the final cost of termination, according to the different

increment definitions discussed in Section 6.1. These are likely to include:

e Traffic common costs — parts of the deployed traffic-driven network that are common to all

network services (e.g. the voice platform or the mobile licence fee).

e Network costs common to subscriptions (access) and traffic (core) — such as exchange building
space where the access and core network demarcation is defined, or shared trench.

e The access network — the access network footprint can be considered a pre-requisite for all the

traffic services that the subscriber may use.

e Non-network common costs, or ‘business overheads’, common to network and retail services —

cost components that are common to all functions of the business (e.g. the CEO).

% Determination of the weighted average cost of capital of UPC and Ziggo, Updated final report for OPTA, 25 February 2010
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The EC Recommendation specifically excludes the recovery of common costs from voice
termination. However, (part of) the common costs have usually been included in the cost boundary
in the past (i.e. as within the LRAIC+ approach). The model will therefore include the option to

recover common costs from the voice termination service.

If all common costs are borne by one increment, the increment’s LRIC is marked up to the
standalone cost (SAC) of providing that increment. The SAC therefore represents the ceiling to the
marked-up cost of any increment — and in such a situation, the mark-up on other increments’ LRIC
would by definition be zero. In the situation where the common costs are shared amongst
increments, a mark-up mechanism needs to be defined that will produce the relevant marked-up
LRICs (i.e. the Plus LRIC). These situations are shown in Figure 6.12.

I Figure 6.12: LRIC, SAC
[ |
LRIC and LRIC+ [Source:
Analysys Mason]
[
[ |
SAC I
]
[
[ |
LRIC+ =
[ |

Where costs are not directly allocable, an alternative allocation mechanism is required if the common
costs are to be included in the final cost calculated by the model. Two mark-up mechanisms are

commonly discussed:

Equi-proportional In this method, the incremental cost of all increments is increased by the
mark-up (EPMU) same, equal percentage. The percentage is calculated as the ratio of total
common costs to total incremental costs. Applying an EPMU is
straightforward, and results in a uniform treatment of all the service costs in
the business, as well as not requiring any supporting information to calculate.

Ramsey pricing, In Ramsey pricing, the common costs are marked up by a calculation that

and its variants relies upon the elasticities of the various services consumed. By marking up
common costs in proportion to inverse elasticities, the common costs are
loaded onto inelastic services, leaving more sensitive services to bear a lower
burden of common costs. Ramsey pricing can also be defined to take into
account cross-elasticities and externality benefits. Economically, this
approach can therefore aim to maximise service consumption. The
application of Ramsey pricing requires additional aspects of the calculation
to be specified: the precise method for calculating the mark-up and relevant
price elasticities, and possibly also welfare externality parameters.
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EPMU is supported by regulators and practitioners on the grounds that it is objective and easy to
implement. It is also consistent with regulatory practice elsewhere. We also refer to viewpoints
from the ERG: it believes that Ramsey pricing is practically infeasible due to the complex and

dynamic information requirements regarding demand elasticities.”

Proposed concept 37: Where required, a transparent EPMU approach will be employed for

marking up common cost.

» Operator comments

One party rejects the application of Ramsey pricing in favour of EMPU.

Three parties argue that EPMU effectively assumes the same price elasticity for all services. One
of them agrees that EPMU may be an adequate allocation rule with voice services, but submits that
an additional weighting (based on price elasticity evidence) should be applied between voice and
data services. The other two parties support the Ramsey pricing model because it promotes

efficiency and maximises overall consumer welfare, compared to an EPMU method.

One party is in support of modelling a Pure BULRIC model only, and therefore opposes the
inclusion of any mark-ups. It also submits that OPTA should avoid protracted debate on this

matter.

» Analysys Mason response

OPTA has previously (in 2006) rejected Ramsey pricing as the appropriate common cost mark-up
method. In the previous Plus BULRAIC mobile cost model, we applied an EPMU ‘plus’ for
common costs, on the basis that this represented a fair allocation of such costs among the various
services. An EPMU has also been adopted by many other European regulators in the calculation of
LRAIC+ wholesale termination costs for regulatory purposes (e.g. Ofcom, PTS, NITA, NPT,
BIPT, ARCEP).

In terms of recognising different elasticities for voice and data services (as distinct from voice

origination compared to voice termination services), the cost model will be capable of:

e applying an EPMU for common costs
e applying a non-equi-proportional mark-up (non-EPMU) for common costs, where costs are

distributed among voice and data services according to some additional weighting factors.

During its market analysis, OPTA will determine whether an equi-proportional or non-equi-
proportional mark-up should be applied for common costs, and the weighting factors to be applied

in any unequal approach.

2 ERG COMMON POSITION: Guidelines for implementing the Commission Recommendation C (2005) 3480 on Accounting

Separation & Cost Accounting Systems under the regulatory framework for electronic communications, page 23.
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» Conclusions

Concept 37: An EPMU will be applied in the Plus and Plus Subscriber BULRAIC models.
There is no mark-up required in the Pure BULRIC case. The facility for non-EPMU will be
provided.
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Annex A: Aspects of the model specification

This annex describes certain key aspects of the model specification. These aspects are not intended
to be under consultation until the draft model has been produced. These descriptions are provided
to operators to give an indication of the issues that will be dealt with during the construction of the
BULRIC models. Operators are nonetheless welcome to provide comment on these aspects if they
wish. The aspects that are addressed here are as follows:

e implementation of economic depreciation principles
¢ trench network route sharing

e mobile spectrum situation.

A.1 Implementation of economic depreciation principles

An economic depreciation algorithm recovers all efficiently incurred costs in an economically
rational way by ensuring that the total of the revenues® generated across the lifetime of the
business are equal to the efficiently incurred costs, including cost of capital, in present value terms.
This calculation is carried out for each individual asset class, rather than in aggregate. Therefore,
asset-class specific price trends and element outputs are reflected in the components of total cost.

Present value calculation

The calculation of the cost recovered through revenues generated needs to reflect the value
associated with the opportunity cost of deferring expenditure or revenue to a later period. This is
accounted for by the application of a discount factor on future cashflow, which is equal to the
WACC of the modelled operator.

The business is assumed to be operating in perpetuity, and investment decisions are made on this
basis. This means that it is not necessary to recover specific investments within a particular time
horizon (for example, the lifetime of a particular asset), but rather throughout the lifetime of the
business. In the model, this situation is approximated by explicitly modelling a period of 50 years.
At the discount rate applied, the present value of the Euro in the last year of the model is fractional

and thus any perpetuity value beyond 50 years is regarded as immaterial to the final result.

Cost recovery profile

The NPV=zero constraint on cost recovery can be satisfied by (an infinite) number of possible cost

recovery trends. However, it would be impractical and undesirable from a regulatory pricing

Strictly cost-oriented revenues, rather than actual received revenues.
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perspective to choose an arbitrary or highly fluctuating recovery profile.” Therefore, the costs
incurred over the lifetime of the network are recovered using a cost recovery path that is in line
with revenues generated by the business. In a contestable market, the revenue that can be
generated is a function of the lowest prevailing cost of supporting that unit of demand, thus the
price will change in accordance with the costs of the MEA for providing the service.** The shape
of the revenue line (or cost recovery profile) for each asset class is therefore modelled as a product
of the demand supported (or output) of the asset and the MEA price trend for that asset class.

Capital and operating expenditure

The efficient expenditure of the operator comprises of all the operator’s efficient cash outflows
over the lifetime of the business, meaning that capital and operating expenditures are not
differentiated for the purposes of cost recovery. As stated previously, the model considers costs
incurred across the lifetime of the business to be recovered by revenues across the lifetime of the
business. Applying this principle to the treatment of capital and operating expenditure leads to the
conclusion that they should both be treated in the same way since they both contribute to
supporting the revenues generated across the lifetime of the operator.

Details of implementation

The present value (PV) of the total expenditures is the amount which must be recovered by
the revenue stream. The discounting of revenues in each future year reflects the fact that
delaying cost recovery from one year to the next accumulates a further year of cost of
capital employed. This leads to the fundamental of the economic depreciation calculation
that is:

PV (expenditures) = PV (revenues)

The revenues which the operator earns from the service in order to recover its expenditures
plus the cost of capital employed is modelled as a function of Output x MEA price trend.
Output is discounted because it reflects the (future) revenue stream from the network
element. Any revenues recovered in the years after a network element is purchased must be
discounted by an amount equal to the WACC in order that the cost of capital employed in
the network element is also returned to the mobile operator.

- output is the service volume carried by the network element

31 . e - . ) . ) . .
For example, because it would be difficult to send efficient pricing signals to interconnecting operators and their consumers with an

irrational (but NPV=0) recovery profile.

3 In a competitive and contestable market, if incumbents were to charge a price in excess of that which reflected the modern

equivalent asset prices for supplying the same service, then competing entry would occur and demand would migrate to the entrant
which offered the cost-oriented price.
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- MEA price trend is the input price trend for the network element which thus proportionally
determines the trend of the “revenue” that recovers the expenditures (effectively, the
percentage change to the revenue tariff that would be charged to each unit of output over

time).
This leads to the following general equations:
Revenues = a (output x MEA price trend)
Revenues = constant x output x MEA price trend

Using the relationship from the previous section:

PV (expenditures) = PV (constant x output x MEA price trend)
More specifically, since:

PV (expenditures) = PV (constant x output x MEA price trend)
then the constant is just a scalar which can be removed from the PV as follows:

PV (expenditures) = constant x PV (output x MEA price trend)
Rearranging:

constant = PV (expenditures) / PV (output x MEA price index)

This constant is thus the unit price in the first year, and the yearly access price over time is

simply:

yearly access price over time = constant x MEA price index

This yearly access price over time is calculated separately for the capital and operating

components in one step in the model.

A.2 Trench network route sharing

In addition to assessing an efficient number of core network nodes and the assets within each
location, the most important part of the network to understand is the trench/cable network linking
these locations together. Three methods for defining the core network transmission routes will be

investigated.
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Option Method Activities

1 Operators provide trench kilometres of Minimal activities, but the network routes will be
the network directly historical and will require evaluation of efficiency

2 Operators provide the nature of the core  Given the point-to-point links, distance-minimising
node links and realistic network links are  street routes can be plotted using geographical
derived information software (GIS). Some intrinsic inefficiency

between the specified links may still remain

3 Apply bottom-up design rules to first Same activities as in Option 2, except that the
dimension the actual links between the optimum link configurations are calculated
nodes and then calculate the properties  algorithmically. This is fully forward-looking
of the realistic network

Figure A.1: Comparison of options for understanding core network links and the processing required

[Source: Analysys Mason]

We will explore each of the options, with Option 3 providing an assessment of the efficiency of

routes determined from Options 1 and 2.

We expect that core network transmission routes will remain static for any one operator, over the
period of examination of an operator; however the capacity of the routes can be quantified over time.

Determining link configurations algorithmically

We will use an algorithm in Visual Basic that is capable of taking the access node layer in a fixed
network and deploying a set of backhaul links and resilient rings as part of a complete core
network topology. Algorithms are necessary when defining a new network topology linking

hundreds or thousands of nodes together based on bottom-up engineering principles.
The algorithm is, in fact, a family of algorithms performing different tasks, including:

e clustering algorithms, grouping access nodes into access node clusters to be served by a single
aggregation point

e minimum spanning tree algorithms, deploying tree architectures between nodes (such as in
the access node layer)

e ‘travelling salesman problem’ (TSP) algorithms, deploying resilient multi-ring architectures
between nodes.

Core route distances will be modelled based on road and railway distances, using Maplnfo
StreetPro Netherlands data, and RouteFinder software.
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Modelling of route sharing

Particularly in fixed networks, where trenching represents a very significant proportion of the total
cost, there are considerable cost savings to be found by sharing trenches. In the case of the
Netherlands, trench could be shared with:

e the operator’s access and core networks
e another operator’s network (including cable)
e utility companies

e provisioned trench on new estates.

For the purposes of our bottom-up model, we can only estimate the degree of trench sharing
occurring in the cases where trench is shared within the network of the modelled operator: namely
between the access and core network layers. These estimates can be made on the basis of
information from the Industry Group members, estimated by OPTA, or from our own geographical
analysis with MapInfo. This can then feed into the model in order to calculate the length of duct

within each of these types.

Although trenching for an entire access network is extensive, the core network links will still
require trenching beyond that of the access network (e.g. in between remote concentrators and
their parent switches). From a cost perspective for Markets 3 and 7, deriving the amount of
incremental trench required for each part of the core network will be an important input to the
model, simply because it will represent a large fraction of the core network costs, and there is
likely to be little existing information. We have developed a parameterised approach to accomplish
this in a LRIC model, informed by:

e mapping links within the core network onto a street network using RouteFinder (discussed
above)

e approximating the access network trench using ‘buffer’ areas around each access node.

This approach is illustrated below in Figure A.2. Erasing the core links within the green areas
enables an estimation of the incremental trench required for the core network. Examples of

incremental trench are ringed in black below.
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Figure A.2: Identifying
the sharing of routes
between the access
network and the core
network [Source:

Analysys Mason |

A.3 Mobile spectrum situation

When the previous mobile BULRIC model was constructed, there were four distinct network
players. At the time, KPN had recently acquired Telfort and Orange was still active in the market.
In particular, the 900MHz spectrum holdings of the mobile operators differed significantly, as
shown below in Figure A.3.

Figure A.3: Spectrum

120 holdings during the

previous modelling
100 .
project [Source:

Analysys Mason]
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The previous BULRIC model made the following assumptions regarding the spectrum holdings of
the modelled operator:
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e [t was allocated 25% of the total of DCS1800 and P-GSM (890-915MHz and 935-960MHz)
spectrum in the Dutch market (including Telfort’s acquired spectrum) in one of two
configurations: DCS1800-only or P-GSM+DCS1800.

e E-GSM (880-890MHz and 925-935MHz) spectrum and the historical spectrum fee associated
to E-GSM was excluded from the model, since this value was matched by the commensurate
network coverage savings through using P-GSM spectrum.

e The fees per MHz attached for the modelled frequencies were obtained directly from historical
licence fees paid,* adjusted for 1998-2004 inflation and discounting for the E-GSM fee.

e Later access to DCS spectrum, as imposed by the Ministry upon the actual P-GSM operators
Vodafone and KPN Mobile, was included in the model.

e Costs and revenues of deploying a coverage network in a beauty contest manner were
excluded from the model.

Since that time, acquisitions and spectrum trading have led to an equalisation of these 900MHz
holdings between the three operators, as shown below in Figure A.4. In particular, the Orange
network has been acquired by T-Mobile and KPN has sold Telfort’s 900MHz holdings to T—
Mobile. 1800MHz holdings are asymmetric, with Vodafone holding 2x5MHz in this band
compared to T-Mobile holding more than 2x30MHz, however different total fees were paid for
these different spectrum allocations.

Figure A.4: Current
120 g

spectrum holdings

100 [Source: Agentschap

Telecom]
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Historical licence fees were applied by OPTA because applying a current cost valuation to spectrum within regulated mobile
termination rates is deemed to be detrimental to effective competition in the mobile market.
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Five UMTS licences were auctioned in July 2000 for approximately EUR2.5 billion: three were
for 2x10MHz of FDD spectrum and two for 2x15MHz of FDD spectrum. As can be seen above,
current UMTS holdings are therefore slightly asymmetric between the three operators, with T—
Mobile holding 2x5MHz less spectrum than the other two operators (excluding the spectrum
previously held by Orange).
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Annex B: List of fixed core network NGN assets

A list of assets that would be modelled under the assumed fixed core network NGN architecture is

shown below in Figure B.1.

Network asset

Asset description

TGW

Session border
controller

Bandwidth manager

Layer-2 aggregation
switches

Layer-3 edge
routers

Layer-3 distribution
routers

Layer-3 core routers

The trunk gateway (TGW) translates the TDM-based voice coming from other
networks to IP for transit over the NG core network. Traffic from the legacy local
switches (LS), which are not included as part of the NGN, would also be connected
to the TGWs.

In a converged service access network, the session border controller (SBC) is used to
police the IP connection between the common access network and the call server
controlled core voice network. It provides security between the different network domains
(e.g. network address translation, stopping denial of service attacks, etc.) and controls
the per-call (or per-session) bandwidth allocation at the borders of the network.

Bandwidth managers, or resource and admission control elements, are used in
multiservice networks where requests are made by multiple service applications for
specific (usually guaranteed) bandwidth requirements. The bandwidth manager
controls resource reservation and application admission control across multiple
applications.

Ethernet switches are used to aggregate the traffic and are located within the
access, distribution and core nodes.

IP routers may be located in the access nodes on the edge of the IP network and
used for routeing between MSAN and the distribution routers in the distribution
nodes.

IP routers are located in distribution nodes and used for routeing between the edge
and the core routers.

IP routers are located in the core nodes in the core of the IP network and used for
routeing between distribution and core nodes, and between core nodes.

CSs A call server (CS) is located in the core nodes and used to oversee the voice traffic.
DSL-specific Equipment specific to DSL services (i.e. BRAS, mail servers, user authentication
services (RADIUS) servers and DNS) is also present in the NGN core nodes.

Figure B.1: NGN assets required for IP Broadband Access Platform approach [Source: Analysys

Mason]
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Annex C: Depreciation methods

The expenditures that are incurred in an operator business must be recovered over time and any
tied-up capital (i.e. expenditures which are not recovered in the year they are incurred) must earn a
return on investment. The method by which these expenditures are recovered is, in general terms,
the depreciation method.

There are four main depreciation methods:

e historical cost accounting (HCA) depreciation
e current cost accounting (CCA) depreciation
o tilted annuities

e economic depreciation.

Each of these methods acts upon different measures of capital and operating expenditures and uses
different calculation methods to produce the annualised cost in current and future years.

HCA depreciation

In HCA depreciation, the capital expenditure recorded in the fixed asset register (the Gross Book
Value, GBV) is depreciated over the defined financial lifetime of the asset at a uniform rate — a
constant depreciation charge per year. As a result, the asset Net Book Value (NBV) decreases
linearly over the lifetime as depreciation accumulates, and the corresponding cost of capital
employed (the cost of tying up the remaining capital book value) also decreases linearly.

In HCA depreciation, operating expenditures are treated separately and expensed in the year they

are incurred. Annualised cost is calculated by the formula:

Purchase Price
FinancialLifetime

AnnualisedCost = ( j + (NBV xWACC) + OperatingExpenditures

The example in Figure C.1 (five-year asset purchased in Year 0, cost of 1000, lifetime of five
years, operating costs of 100 per year increasing at 2% per annum) shows the features of HCA

depreciation:

e constant depreciation charge
e declining cost of capital employed

e operating expenditures expensed in the year they are incurred.
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300
250
200 Operating expenditures
Tg 150 Depreciation (HCA)
c
& Cost of capital employed
100 (HCA)
50
0
yearO yearl vyear2 year3 year4d yearb5
Figure C.1: HCA annualised costs [Source: Analysys Mason]

With HCA depreciation, the annualised cost in any year is not influenced by any future parameter
and only by historical accumulation of book value and depreciation. HCA depreciation must be

performed in nominal terms; operating expenditure recovery is not affected by HCA depreciation.

CCA depreciation

In CCA depreciation, the straight-line depreciation calculation is modified to take into account the
changes in replacement cost for an asset (its MEA price). As the Modern Equivalent Asset (MEA)
price decreases (e.g. due to technology evolution), CCA depreciation is front-loaded because the
replacement cost of the asset is declining (and its historically higher investment cost must be
recovered earlier as the current price declines).

For CCA depreciation, the annualised cost is calculated by the formula:

GRC
FinancialLifetime

AnnualisedCost = [ ]+ HoldingGainLoss + (NRC xWACC) + OpEx

When compared to the HCA formula, the first term of the equation differs in that it is the Gross
Replacement Cost (GRC) that is spread over the lifetime, rather than the GBV. As a result, the
additional term HoldingGainLoss must be added to reflect the gains or losses made by using an
asset purchased in earlier (higher priced) years. The cost of capital employed is calculated by the
NRC (or net replacement cost), which is simply the GBV minus accumulated CCA depreciation
and accumulated holding gains/losses.
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The term HoldingGainLoss is calculated as follows:
HoldingGainLoss = GRC x Proportion Of Life Remaining x MEA price decline

CCA depreciation is illustrated for the same example as used in the section above. In this case, the
MEA price decline is assumed to be 5% per annum. As can be seen in Figure C.2, depreciation is

front-loaded to ensure full cost recovery as the replacement cost of the asset reduces.

300
250
200 Operating expenditures
— Depreciation (CCA)
g 150
< Cost of capital employed
100 (CCA)
50
0
yearO yearl vyear2 vyear3 year4d year5
Figure C.2: CCA annualised costs [Source: Analysys Mason]

With CCA depreciation, the annualised cost in any year is not influenced by any future parameter,
only by historical investments and price changes in the current period. CCA depreciation must be

performed in nominal terms; operating expenditure recovery is not affected by CCA depreciation.

Tilted annuities

The annuity depreciation method calculates both the depreciation charges and the cost of capital
employed, in such a way that the total (the annuity) is predictable over time. A flat annuity
calculates a constant annualised cost per year that, after discounting, fully recovers the investment
and return on capital employed. Operating expenditures are added to the cost recovery in each year
they are incurred.

As is the case with most telecoms assets, the MEA price of the asset declines over time. In this
situation, a tilted annuity is more appropriate. In a tilted annuity, the annualised cost of recovering
the investment and return on capital is tilted with the forecast price trend of the asset, subject to

still fully recovering investment and capital employed. As such, tilted annuities are sometimes
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used as a proxy for economic depreciation, particularly where the output of the asset does not
change significantly over the period.

The annuity charge formula is calculated as follows:

WACC — MEApriceChange
| _( 1+ MEApriceChange tetime
1+WACC

x GRC

AnnuityCharge =

In this formula, the lifetime applied may be the financial lifetime or the economic lifetime (if
different). Applied to the same example as above, the tilted annuity charge can clearly be seen in
Figure C.3: declining at 5% per annum.

350
300

250

200 Operating expenditures
Annuity charge (tilted)
150

Annual cost

100

50

year0O yearl year2 year3 year4 year5

Figure C.3: Tilted annuity annualised costs [Source: Analysys Mason]

A tilted annuity calculation can be performed in nominal or real terms (using a real-term WACC

and MEA price trend); operating expenditure recovery is not affected by annuity depreciation.

Economic depreciation

Theoretically, ‘economic depreciation’ is the appropriate method for regulatory costing since it

takes into account all the underlying factors influencing the economic value of an asset:

e projected trends in operating expenditures associated with the asset (MEA opex trends)
e projected trends in replacing the asset with its modern equivalent unit (MEA investment
trends)

ooy
& analysys
Ref: 14895-163g e MASON



Conceptual approach for the fixed and mobile BULRIC models | C-5

e the revenue (output) that can be generated by the asset.

It is this third factor that specifically differentiates economic depreciation from the three
previously discussed methods, since both CCA and tilted annuity depreciation take into account
the MEA investment trend (albeit in different ways). However, in the situation where the output of
an asset is not expected to change much over its lifetime, the result of an economic depreciation

calculation is similar to a tilted annuity.

In mobile networks, the output of network elements has grown enormously as usage has expanded
over the last 10 years. Whilst some network assets (such as TRX) scale reasonably well with
traffic volumes, other assets, such as those related to the coverage network or a licence fee, have
experienced order-of-magnitude increases in output. As such, the application of economic
depreciation, rather than the proxy of a tilted annuity, is more common for mobile costing. The
effect of including an increasing output profile in the depreciation calculation is to move
depreciation charges into the years that have high utilisation, subject to the investment and a return

on its tied-up capital being fully recovered.

Economic depreciation can be implemented in many different ways with various formulaic
calculations. However, all economic depreciation methods are likely to rely on a net present value
(NPV) calculation of some form. A NPV calculation ensures that the projected cost recovery
profile (i.e. revenue) fully recovers expenditures plus the opportunity cost of tying-up capital. As
such, it is possible to apply economic depreciation to operating expenditures, since these are
business expenditures just like any other expenditure: whether they are accounted for by expensing
or depreciating the expenditure is a matter for accountants. In the event that operating expenditures
are recovered over time, they are also required to compensate for the cost of delaying the cost
recovery (i.e. to earn a return on tied-up capital).

Different methods of economic depreciation® have applied various profiles to shape the cost
recovery over time (e.g. related to price trends, individual operator scale, market contestability).
However, for the OPTA models, we propose to adopt a straightforward form of economic
depreciation (as implemented in OPTA’s existing mobile model), which considers:

o full time series of (efficiently) incurred expenditures

e aprofile of cost recovery which reflects the change in MEA prices that go into producing the
service output

e a profile of output over time, reflecting the level of demand (output) that each operator has

achieved (and is forecast to achieve) over time.

Referring again to the example, we illustrate the profile of annualised cost under economic
depreciation for the situation where the output of the network element rises (in a curve) from 10 in
Year 1 to 100 in Year 4. The profile of depreciation being influenced by both the shape of output
over time and the decline in MEA prices can be seen in Figure C.4.

3 Specifically, the methods implemented by Analysys Mason for regulators in the UK, Sweden and Norway.
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yearO yearl year2 year3 yeard4d yearb5

Economic cost recovery

Figure C.4:

Economic annualised costs [Source: Analysys Mason]

Economic depreciation can be performed in nominal or real terms (using a real-term WACC and

MEA price trend); operating expenditure recovery can also be treated with economic depreciation.
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Annex D: Previous WACC estimates used by OPTA

For reference, this annex provides the WACC and underlying parameter values that have been
published by OPTA, either:

e in the WPC-II process (NERA Economic Consulting) as discussed in Section D.1,
e in the 2006 mobile BULRIC model, as provided in Section D.2, or
¢ in the context of the business case for use of sub-loop unbundling, as provided in D.3.

D.1 WPC-II process

NERA Economic Consulting has estimated the WACC for KPN’s wholesale fixed line telecom
services, using the CAPM model, as input to price cap calculations over the period 2009—11. In
fact though, none of the components it uses in the derivation are wholesale or fixed specific. It
justified this by noting that empirical analysis on the issue of whether the £ risk of mobile
activities differs from that of fixed line business, or whether wholesale activities are less risky than
KPN’s business risk as a whole, was inconclusive.* Also, differences could not be justified by

economic principles.

NERA updated its first estimate, provided in January 2009, in April 2009. The key values of both

estimates are summarised in Figure D.1.

35 . . o ) ) -
. On one point, NERA refers to a 2005 NERA report in which it estimated the asset beta for telecoms interconnection in the

Netherlands from 2006—2008 at 0.6, but for the current estimate it only uses the historical asset beta of KPN as a whole.
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Jan 2009 Apr 2009 Motivation/source
estimate estimate

Cost of equity

Inflation 2.0% 2.0% Based on forecasted inflation over period 2009-2011,
using data from Consensus Economics

Real risk-free rate 1.9% 1.8% Based on deflated nominal bonds yields, primarily
those in the Eurozone.

Equity Risk 6.2% 6.1% Based on Eurozone average over the period 1900-

Premium 2006, taking into account regulatory precedent and
other academic evidence

B asset (Upper 0.57 0.54 Based on regression analysis of historical company

bound) and market returns, the application of Blume
adjustment formulate, the application of the Miller
formula to convert (levered) B equity into (unlevered) B
asset, and taking the 95%-confidence upper bound of
KPN's 5 year average B asset

Financial gearing 36.7% 37.6% Based on 2008 capital structure

(D/(D+E)

B equiy 0.9 0.87

Real post-tax return  7.5% 7.1%

on equity

Cost of debt

Nominal cost of 5.2% 5.2% Based on KPN's historic debt issues over 1998-2008

debt period (currently outstanding), corrected for fees and
discounting arrangements

Real cost of debt 3.1% 3.2%

WACC

Corporate tax rate 25.5% 25.5%

Real post-tax 5.6% 5.3%

WACC

Nominal pre-tax 9.6% 9.2%

WACC

Real pre-tax 7.5% 7.1%

WACC

Figure D.1: WACC for the period 2009-11 for KPN fixed. The Jan 2009 estimate takes into account

market data up to Oct 2008, the Apr 2009 estimate takes into account market data up to
end Dec 2008 [Source: Table 2.1 and Table 3.1 in NERA report of April 2009]

The WACC estimate is based on the following key principles:

e estimate of each component of the WACC to be internally consistent, based on objective and

consistent data sources
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e use of a risk-free rate maturing in 2011 (equal to the regulatory review period), which
implicitly takes into account market expectations over the period to 2011, and therefore makes
the WACC forward-looking

e estimate of components (e.g. equity risk premium, beta), to be based on the use of averages of
time-series data. Although the risk-free rate can in principle be based on spot data or longer
term evidence, NERA has chosen the latter as it considers it unlikely that current exceptionally

low interest rates will prevail over the near future.

NERA considers the Eurozone and world markets the reference markets from which to draw
market evidence where relevant. Some of the components in the WACC calculation are Eurozone
averages and will therefore not differ for other Eurozone based operators (and in fact will not
differ much for any western-European operators). Differences in real WACC will be caused by
differences either financial gearing, nominal cost of debt, or asset beta. Table 5.2 in the NERA
report provides an overview of financial gearing and assets betas for 6 Western-European

incumbent operators.

P asset (5-year average) Financial gearing

KPN 0.50 37%

Teliasonera 0.65 22%

BT Group 0.53 7%

France Telecom 0.36 94%

Deutsche Telekom 0.42 102%

Telefénica 0.54 67%

Portugal Telecom 0.43 102%

Average (ex KPN) 0.49 78%

Figure D.2: Key differentiating WACC components for seven incumbent operators [Source: NERA]

D.2 OPTA’s 2006 mobile BULRIC model

The 2006 mobile BULRIC model used a WACC of 11.55%, according to the parameters shown in
Figure D.3.
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Parameter Motivation/source

Cost of equity

Inflation 1.90% Used NERA 2005 (KPN Fixed) value, but checked consistency
with other Dutch mobile operators

Real risk-free rate 1.4% Used NERA 2005 (KPN Fixed) value, but checked consistency
with other Dutch mobile operators

Equity Risk Premium  6.00% Used NERA 2005 (KPN Fixed) value, but checked consistency
with other Dutch mobile operators

B asset 1.02 Used average or other Dutch mobile operators (if realistic), as
NERA was not applicable to mobile-only

Financial gearing 20% Used that of T-Mobile as closest to new entrant, considered the

(D/(D+E) fact that debt was cheap (therefore high ratio likely efficient)

B equity 1.28 Calculation

Cost of debt

Nominal cost of debt  5.60% Average of other Dutch operators (if realistic), and higher than
NERA'’s value for Fixed (as it should)

WACC

Corporate tax rate 30.2% NERA value (average over regulatory period)

Nominal pre-tax 13.7% Calculation

WACC

Real pre-tax WACC  11.55% Calculation

Figure D.3: WACC parameters used in 2006 Mobile BULRIC model [Source: NERA]

OPTA’s business case for use of sub-loop unbundling

In another Analysys Mason project for OPTA (business case for use of sub-loop unbundling),
KPN’s nominal regulated WACC of — at the time — 9.21% was used.*
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The business case for sub-loop unbundling in the Netherlands, Analysys Mason for OPTA, January 2007.
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