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1 Executive summary

Analysys Mason has developed a fixed and mobile cost model for OPTA, to provide cost-based
information for future wholesale termination regulation that OPTA may propose in the
Netherlands. This bottom-up model has been developed using demand and network parameter
information submitted by the fixed and mobile operators in the Netherlands, combined with
estimates and calculations performed by Analysys Mason. It has also been validated against top-
down accounting data provided by the operators to ensure that it reasonably reflects the levels of
direct and indirect expenditures applicable to efficient fixed and mobile operations in the
Netherlands.

A draft version of the model was released for consultation with the industry parties. The model has now

been finalised taking consultation comments into account where relevant.

The model calculates the costs of an hypothetical efficient existing operator, using three alternative

costing methods:

e Long-run average incremental costs of traffic plus common cost mark-up (Plus
BULRAIC) in which all network costs, including a share of business overheads and the mobile
coverage network (if applicable), are allocated to all traffic services, including wholesale voice
termination and a subscriber service (i.e. providing end users with connectivity to the traffic-

sensitive network).

e Long-run average incremental costs of traffic plus common cost mark-up, considering
the subscriber service costs as common costs to the traffic-related services (Plus
Subscriber BULRAIC). This approach presents a fully inclusive network cost of termination.
The mobile cost result can be considered comparable to the marked-up result from OPTA’s

previous costing project, in which location update costs were added to terminated traffic.

e Long-run incremental costs of wholesale voice termination (Pure BULRIC) in which the
avoidable long-run costs of the voice termination service are calculated by running the model
(1) with all services and (2) with the wholesale voice termination volume set to zero. This
Pure BULRIC result has been designed to be consistent with the position of the European

Commission.
The model can be run by following the following steps:

e Save all five provided Excel files of the costing model in the same directory. The model
should work with Excel 2000, Excel 2003 and Excel 2007.

e Open the five model files: Market.xls, Mobile.xls, Fixed.xls, Service_costing.xls,
Interconnection.xls. A sixth file Descriptions.xls does not form part of the calculation flow and

only contains an expanded description of network elements. When asked if you would like to
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update the linked information, click ‘No’ if you have not changed and saved any information
in the workbooks. Otherwise click ‘Yes’. When asked whether or not to enable any macros,
click ‘Enable Macros’ .

e Check that the five files are all linked together (using Edit-Links menu)

e Set the model mode to either ‘Fixed” or ‘Mobile’ by using the selector in cell C7 on the
Control sheet of the Market.xls file.

e The model can now be run in three different ways: calculate Pure BULRIC and Plus
BULRAIC together; only calculate Plus BULRAIC; or calculate the model without
termination volumes. Three macro buttons have been assigned to these calculations, however
the action of the second macros is to replicate a short number of steps in the model (these are

listed below the macro button in the worksheet).

e To set the model to consider the subscriber access service costs as common costs to the traffic
services (Plus Subscriber BULRAIC), change cell C35 on the Control sheet of the Market.xls
file.

Depending on the model setting (i.e. ‘fixed’ or ‘mobile”), both the Pure and Plus results (whether
with or without subscriber access service costs, as defined in the control panel) can then be
accessed on either sheet Results_fixed or Results_mobile in the file Service_costing.xls. Each

macro will end on the relevant results sheet.

More details on the structure and operations of the final model are provided in this document.
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2 Introduction

This document provides an overview of the structure and operations of the model. It provides an
explanation of the model files, their contents and key parameters and settings.

This documentation should be read in conjunction with Analysys Mason document “Conceptual
approach for the fixed and mobile BULRIC models”. In particular, readers should be familiar with
three key concepts described in that document:

e the characteristics of the operator being modelled (e.g. hypothetical, 1/N share, existing
operator, 2004 entry, 2006 launch, etc.)

o the choice of the increment (Pure BULRIC, Plus BULRAIC and Plus Subscriber BULRAIC)

e the depreciation method used (economic depreciation).

2.1 Project background

In September 2009, Analysys Mason commenced this cost modelling exercise for OPTA, which
involved:

e Presenting an outline of the project to the Dutch fixed and mobile telecom industry, including
initial project scope, anticipated principles and conceptual approach of the planned modelling
activities.

e Providing a data collection list to the operators, and receiving data from these parties.

¢ Constructing and populating a draft, bottom-up cost model of a hypothetical existing operator
in the Netherlands.

e Presenting the initial draft results of the costs of the hypothetical fixed and mobile operators,
and issuing the draft Excel models for a consultation period of four weeks.

e Reviewing the responses from the Dutch industry stakeholders.

e Modifying the bottom-up model, incorporating relevant suggestions from industry in order to
produce the final model.

e Preparing the final Excel model with updated documentation, and presenting its results at the
final IG meeting (IG3).
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2.2 Document structure
The document is structured as follows:

e Section 3: This section explains the structure and implementation approach of the model,
giving descriptions of the individual sheets within the model and their relationships.

e Section 4: This section provides a short manual for using the costing model.

e Section 5: This section provides contact details for further questions.

Three annexes are provided as separate files:

¢ additional flow diagrams for the network design stage of the model
e summary of operator responses to the draft model and decisions or actions taken to finalise the
model

e alist of inputs to the model.
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3 Overview of the model files

The model consists of five, separate modules:

e  Market module

e  Mobile module

e Fixed module

e Interconnection module

e Service costing module

Each module is a single Excel file. The Mobile and Fixed modules take input from two ‘offline’
calculations, which are confidential and cannot be shared with the operators or publicly:

e Network geodata
e Route sharing analysis.

The overall flow of the model is as follows:

________________ i I |
Mobile/fixed module [ :Service costing module [
1, I
[ [
Network . I
. [ [
assumptions Unit costs | : |
1, [
1 I :
network asset Network ! — Network "
dimensioning expenditures | I Depreciation costs |
1, [
- o e e O . O O O O O O S . . -l I I
A === -I' """" A, |
[
: Market Operator I | : 1 ! :
| volumes volumes :| Calculations | : Incremental _ o
I I Vinter- Iy costing and __ Service unit
I'Market connection 11 fouteing costs !
I Market share ! , factors 1
imodule module 1y [
———————————————— oo on oo oo oom e oo - o Ew En En EE EE O EE Em O Ew Em Ew Ew
KEY Input ‘Active’ calculation . ‘Offline’ calculation Result
Figure 1: The overall model flow [Source: Analysys Mason]

The model has been validated against top-down accounting data provided by the operators to
ensure that a reasonable level of indirect and operating expenditures are included in the cost
calculations.
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For each module shown in the figure above, we list the corresponding Excel spreadsheets and the

contents of each of these sheets (including which inputs are present at each stage of the model).

3.1 Formatting and naming conventions used in the model

Consistent cell format has been used throughout all sheets of all modules. This is to increase the
transparency of the model, as well as making it easier to understand and modify. A number of
standardised cell formats are used to distinguish inputs, assumptions, calculations and links. The

most important conventions are shown in Figure 2, below.

| Parameter | Figure 2: Formatting
| Data | conventions used in the
| Estimate | model.

Link (same workbook)
Link (another workbook)
Named range

Where we have applied updates to the draft model to form the final model, we have highlighted
spreadsheet cells or inputs in .

3.2 The market module

For consistency in fixed and mobile traffic costing, a total market approach is used to forecast
traffic evolution. Accordingly, a single demand forecast is generated in the market module and is
fed into both the fixed and the mobile modules.

In the market module, the number of mobile and fixed subscribers in the market is calculated using
a projection of population, household and business penetration. The forecast traffic demand is then
determined by a projection of traffic per subscriber, multiplied by subscriber numbers. The flow of

calculations is shown in Figure 3, below:

oy
& analysys
14895-163; e MASON



The OPTA fixed and mobile bottom-up long-run incremental cost models | 7

Historical Population/
population / . household/
household / " business
businesses forecast
Historical Penetration VLT Ofprzltzitels
penetration forecast subscribers subscribers
forecast forecast
Historical Market share
subscribers assumptions
peesl , mmicper | Mactos - Operor
P user forecast
user forecast forecast
L Historical Traffic
Hlstor!cal e traffic —» breakdown
traffic
breakdown forecast
Input data Calculations Final/intermediate Outputs
Figure 3: The market module [Source: Analysys Mason]

The total market demand is based on publicly available figures'. Where available, confidential
data supplied by the operators is used to check the validity of the public information and provide
other ‘average’ parameters.

» Module set-up

Sheet: Lists e Defines named ranges of commonly used lists in the model

Sheet: Control e Selects mode (either ‘mobile’ or ‘fixed’)

e Specifies whether the model is ‘with’ or ‘without’ termination traffic

e Specifies cost of capital (‘mobile’ and ‘fixed”)

e Specifies working capital allowance

e Specifies the year in which full cost recovery is achieved

e Specifies proportion of fixed access costs to include in the model and
service costing

e Specifies the proportion of Video on demand market applied to the fixed
model

e Specifies the proportion of VoIP software licence cost that is
incremental to traffic in the pure BULRIC mode.

Source: Analysys Mason Research, Operator annual reports, OPTA public reports
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e Specifies number of national operators in each market

e Contains inputs (0, 1) to allow services to be included or excluded from
the common cost EPMU

e Contains inputs to weight the service routeing factors by an additional
amount (0, 1, or other input).

e Specifies the migration scenario (whether ‘migration’ is selected, or the
modelled technology is run in ‘perpetuity’) and the profile applied to

migration.

For a more extensive description of how to operate this sheet, refer to
Section 4.1 and 4.3.

o Lists the geotype definition by Zip4 areas

e (Calculates the coverage levels by geotype. A number of adjustments are
made to the geotype definition to account for areas with no population,
or post-sectors with population but no area (because our population and
area data sets are from different sources and not perfectly aligned).

» Demand inputs and calculation

Sheet: Market

» Results

Sheet: Operator
demand

Sheet: Output

Sheet: Charts

14895-163]

¢ Inputs macroeconomic indicators — historical and forecasted inputs
e Inputs connections — historical and forecasted inputs

e Inputs service demand — historical and forecasted inputs

e Forecasts macroeconomic indicators

e Forecasts fixed connections

e Forecasts mobile connections

e Forecasts fixed services demand

e Forecasts mobile services demand

e Summarises services demand for the overall market
e Summarises services demand for the operator

e Lists included services
e Contains output to be exported to other modules

e Contains source data for the various charts shown in the module

ooy
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3.3 The mobile and fixed modules

The mobile and fixed modules constitute the main calculations to establish the network costing.
These modules:

e (Calculate the network required to serve traffic demand and meet coverage targets (sheet
Network_design is central to this)

e Determine the ongoing network element purchasing needed to deploy, expand and maintain
this network over time (sheet Network_deployment)

e Derive the output delivered by the deployed network elements (sheet
Network_element_output)

e Calculate total Capex (sheet Total_Capex), Opex (sheet Total_Opex) and Gross Replacement
Cost (sheet Total_GRC) over time.

Mobile model outline

» Module set-up

Sheet: Control Specifies the primary and secondary spectrum (i.e. specifies which

spectrum is used to establish coverage) and the amount of spectrum

available to the operator.

e Defines the technical adjustments which are applied in the Pure
BULRIC model when termination traffic is removed from the network.

e Specifies the year of switchover from STM to IP core transmission

e Specifies the year in which the legacy MSCs are phased out

e Defines the coverage quality and the population coverage evolution over

time for each mobile technology
Sheet: Lists ¢ Defines named ranges of commonly used lists in the model

» Demand inputs and calculation

Sheet: Linked e Links the main model parameters, network subscribers forecast, service
inputs demand forecast and geotype data from the market module

Sheet: Demand e Links network subscribers and service demand forecast from the market
calcs module

e Inputs the load-up curve for traffic onto the next generation mobile
network
e Calculates busy hour Erlangs and busy hour call attempts

e (alculates demand for the wholesale billing system

ooy
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Sheet: Service
demand matrix

» Unit costs

Sheet: Asset inputs

Sheet: Cost trends
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Calculates subscriber driven parameters

Converts retail service demand into network service demand, e.g. by
splitting traffic between successive technology generations using the

migration profiles.

Inputs network element name, type and category
Inputs network element lifetime, planning period, retirement delay
Inputs direct capex and opex per network element

Inputs indirect capex and opex multipliers/discounts

Inputs capex and opex cost trends
Calculates price index for each network element

» Network design parameters and algorithms

Sheet: Network
design inputs

Sheet: Coverage

Sheet: Network
design

Sheet: Network full

Sheet: Network
common

14895-163]

Inputs channel throughput rates and various conversion rates

Inputs busy hour traffic profiles

Inputs migration profiles for the voice and SMS services

Inputs average call durations

Inputs call attempts per successful call

Inputs ring time per call

Inputs subscriber loading proportions

Inputs technical parameters such as UMTS cell loading radius effect, air
interface blocking probability, backhaul Last Mile Access (LMA)
profile per geotype, etc

Inputs spectrum and licence fees

Inputs utilisation factors

Calculates area coverage by geotype for each mobile technology over time
Calculates traffic by geotype over time

Calculates network requirement for each part of the mobile network
according to detailed network design algorithm, demand drivers and
network design inputs

Calculates the transmission network migration profile (from STM based to
IP based)
Collates number of network elements required in each year according to

demand drivers and network design rules

Calculates the common cost share for each type of network element

S analysys
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Sheet: Network e (Calculates the number of network elements. For certain network

deployment elements, this sheet commences or removes the network element
according to a start-up or shut-down date

e (Calculates the number of network elements purchased in each year

according to planning periods and network element lifetime

Sheet: Routing e Inputs values and calculations specifying routeing factor load on each
factors service on each network element

Sheet: Network e Calculates the recovery profile

element output e Calculates the expenditure profile

e Calculates the traffic loading on each type of network element
Sheet: Erlang e Erlang look-up table used by network design calculations

» Network costing

Sheet: Unit capex

Calculates capex per network element according to base price and capex
trend

Sheet: Total Capex

Calculates total capital expenditures by multiplying unit capex with

number of network elements purchased in each year

Sheet: Unit Opex e Calculates opex per network element according to base price and opex

trend, including an allowance for working capital

Sheet: Total Opex o Calculates total operating expenditures by multiplying unit opex with
number of network elements operated in each year

Sheet: Total GRC e (Calculates total gross replacement cost of network by multiplying
current equipment price with the number of network elements in

operation.

Sheets: C_*** e Contain various charts of intermediate results
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Fixed model outline

» Module set-up

Sheet: Lists e Defines named ranges of commonly used lists in the model

Sheet: Controls

Specifies the treatment of subscriber costs in the Plus Subscriber
BULRAIC model (EPMU or direct allocation to voice services)

e Contains specific routeing factor inputs used by the economic
depreciation calculation to annualise the subscriber-driven items: the
option exists (though is not used in the final results) to annualise

subscriber-driven costs by traffic load as opposed to subscriber numbers

» Demand inputs and calculation

Sheet: Linked e Links the main model parameters, network subscribers and service
inputs demand forecast from the market module

Sheet: Demand e Links network connections and service demand forecast from the
subs calc market module

e Calculates the traffic loading up the NGN

e Calculates business and residential traffic

e Calculates busy hour traffic

e Attributes network traffic in the busy hour to various asset groups
e (Calculates demand for wholesale billing system

Sheet: Service e Converts retail service demand to network service demand, e.g. by
demand matrix converting retail kbit/s load into an equivalent volume of minutes.
» Unit costs

Sheet: Asset inputs e  Inputs network element name, type and category
¢ Inputs network element lifetime, planning period, retirement delay
e Input direct capex and opex per network element

e Input indirect capex and opex multipliers/discounts

Sheet: Costtrends e  Inputs capex and opex cost trends

e (Calculates price index for each network element

ooy
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» Network design parameters and algorithm

Sheet: Network
design inputs

Sheet: Coverage

Sheet: Network
design

Sheet: Full network

Sheet: Network
common

Sheet: Network
deployment

Sheet: Routing
factors

Sheet: Network
element output

14895-163]

Inputs different NGN load-up profiles for residential voice, residential
data, business voice, and business data services

Inputs throughput traffic rates and various conversion factors

Inputs voice traffic profile

Inputs average call durations

Inputs call attempts per successful call

Inputs data contention ratio

Inputs results of the trench sharing analysis

Inputs technical parameters for MSANSs, ports, aggregation switches,
edge routers, SBCs, distribution switches, national and core routers, soft
switches, BRAS, DNS units, VMS, IN/VAS, and wholesale billing
system

Inputs number of nodes by node type
Inputs of NGN lines served by the nodes by node type

Inputs geodata for each level of transmission rings

Calculates network requirement for each part of the fixed network (large
and small metro nodes, distribution nodes, core and national nodes,
Level 1, 2, and 3 transmission rings) according to detailed network
design algorithm, demand drivers and network design inputs

Collates the number of network elements required in each year

according to demand drivers and network design rules

Calculates the common cost share for each type of network element

Calculates the number of network elements. For certain network
elements, this sheet commences or removes the network element
according to a start-up or shut-down date

Calculates the number of network elements purchased in each year
according to planning period and network element lifetime

Inputs values and calculations specifying routeing factor load of each

service on each network element

Calculates the recovery profile
Calculates the expenditure profile

Calculates the traffic loading on each type of network element

S analysys
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» Network costing

Sheet: Unit capex

Calculates capex per network element according to base price and capex
trend

Sheet: Total Capex

Calculates total capital expenditures by multiplying unit capex with
number of network elements purchased in each year

Sheet: Unit Opex Calculates opex per network element according to base price and opex

trend, including an allowance for working capital

Sheet: Total Opex

Calculates total operating expenditures by multiplying unit opex with

number of network elements operated in each year

Sheet: Total GRC

Calculates total gross replacement cost of network by multiplying
current equipment price with the number of network elements in
operation.

Sheets: C_*** e Contain various charts of intermediate results

3.4 The interconnection module

Operators typically offer a range of interconnection services and associated co-location
components. The interconnection module captures the costs of these services, based on
information received from the operators combined with Analysys Mason estimates.

The network design estimates the cost of:

¢ regional fixed interconnection at four fixed-switch locations

e national mobile interconnection at four mobile-switch locations.

Figure 4, below shows the flow of calculations in this module.

Preparation Service Figure 4: The
components (Fe?qrﬂggti) interconnection module
Network [Source: Analysys
etwor
testing Mason]
|, Costof inter-
Equipment connection
components
Space
components
Maintenance __|
components
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» Module set-up
Sheet: Parameters e  Lists the common parameters used in the module
» Calculations for various interconnection establishments

Sheet: New ic, new e Bottom-up calculation of units costs from labour costs for the “new

op interconnect, new operator’ scenario
e This cost item should apply once per operator

Sheet: New ic, exist e Bottom-up calculation of units costs from labour costs for the “new

op interconnect, existing operator” scenario

e This cost item should apply at subsequent interconnection sites per
operator

Sheet: ic expansion

Bottom-up calculation of units costs from labour costs for the

“expansion of existing interconnection capacity” scenario

e This cost item should apply once for each additional interconnection
capacity deployment requested for a specific interconnection location.
The charge is independent of the amount of capacity requested
(e.g.1xE1, 20xE1, 1xSTM1, etc).

Sheet: ic e Bottom-up calculation of units costs from labour costs for the

termination “termination of existing interconnection” scenario

e This cost item should apply once per interconnection location and
applies for complete removal of the interconnection link.

Sheet: Monthly e Estimates the unit costs for various monthly ongoing activities

ongoing costs
e These costs should apply per interconnection seeker per month

Sheet: Equipment e (Calculates the annualised unit equipment costs, which include switch

costs costs and co-location provider costs

e These costs (or sub-components of them) should apply when the
interconnection seeker requests capacity from the interconnection
provider (either E1 or STM1 interconnection capacity) and optionally
rents a co-location footprint in the exchange building.

ooy
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» Results

Sheet: summary e Summarises the outputs of this module

Sheet: co-location e TIllustrates the cost components used in the interconnection co-location
diagram service.

3.5 The service costing module

The service costing module takes the network service demand, and the capex and opex from the
fixed or mobile modules in the calculation chain to establish the end-results of the costing. This
module:

e links to relevant matrices from the selected Fixed.xIs or Mobile.xls.
e performs the annualisation of capex and opex according to economic depreciation

e computes the Plus (and Plus Subscriber) BULRAIC common-cost mark-ups, according to

relevant incremental costs

e computes the Pure BULRIC by calculating the differences in expenditures arising from the
removal of the voice termination increment and applying economic depreciation to these

differences
e summarises the key results of the calculation for the fixed or the mobile scenario.

» Module set-up

Sheet: Lists e Defines the names of commonly used lists in the model
Sheet: Linked e Links selected mode
inputs e Links capital expenditures

e Links operating expenditures

e Links recovery profile

e Links service routeing factors

e Links network element outputs

e Links cumulative discounted expenditures
e Links common cost proportions

e Links services demand

e Links volumes for pure increment

» WACC and economic depreciation

Sheet: Discount e Calculates the discount factors
Factors
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Sheet: ED e (Calculates annualised costs over time, in total and per-unit output,
according to PV of expenditures and PV of (production output x price

index).
» Calculations

Sheet: plusLRAIC ¢ Calculates marked-up unit average incremental costs of all services over

time.

Sheet: pureLRIC e Calculates pure incremental costs: avoided annualised costs of

wholesale mobile termination, in total and divided by volumes.

» Results
Sheet: Results e Summarises the Pure BULRIC and Plus BULRAIC results for the
mobile mobile model.

Summarises the Pure BULRIC and Plus BULRAIC results for the fixed
model.

Sheet: Results fixed

Sheets: C_*** e Contain various charts of intermediate results
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4 Using the model

This section provides a short manual for users of the costing model. Input data is provided and
settings are predefined when the user opens the model. However, there is the option to change

certain settings or certain input data, whilst maintaining the structure of the model.
The outline of this chapter is as follows:

e Section 4.1 describes the key selectors and parameters that can be set to alter how the model
calculates the voice termination (and other service) costs.

e Section 4.2 describes the key inputs to the service cost calculations.

e Section 4.3 describes the macro that has been built into the model, which allows the model to
calculate Pure results.

e Section 4.4 highlights the relevant results sheets.

e Section 4.5 discusses the operation of the stand-alone Interconnection module.

4.1 Using the selectors and setting parameters

Selectors and parameters in the market module

The most basic level of interaction with the model is to set the selectors and parameters on the
sheet Control in Market.xlIs. This sheet allows users to select which model to run (fixed or mobile)
and to set a number of key parameters.

The selectors and parameters that a user can set are:

e Model mode: By using the menu in cell C7, the model can be set to calculate either the Fixed
or the Mobile voice termination costs.

e Traffic mode: The input in cell C19 determines whether the traffic applied to the model is

with or without wholesale termination volumes.

e Mobile costs of capital, real terms: as discussed in the document ‘Conceptual approach
for the fixed and mobile BULRIC models’, the mobile real cost of capital is assumed to be
8.45%, while the fixed real cost of capital is 7.38%. These parameters are set in cells C23 and
C26.

e Working capital has not been modelled explicitly, but an allowance is included, defined as a
fraction of yearly opex. This allowance is set in cell C29, and by default estimated to be

equivalent to 30 days of opex expenditure.
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e Full cost recovery year for long-lived assets: Costs are calculated based on economic
depreciation, which will recover all costs (of long-lived assets) before an certain point in time.
Cell C32 allows the user to set this year. By default, it is set at 2054, meaning that the
economic depreciation calculation runs for 50 years with no terminal value for these network

elements.

e Plus Subscriber BULRAIC: The input cell in C35 allows the Plus Subscriber mode to be
applied. In this case, subscriber related costs are considered common to the traffic services and
treated with the mark-up mechanism in Service_costing.xIs.

e Video on demand market: The input in cell C39 specifies what proportion of this market to
apply to the fixed operator.

e Proportion of fixed VolIP platform software to treat as a pure incremental cost: The fixed
VolIP software platform is treated as a traffic-incremental cost in the Plus BULRAIC model.
The input in cell C43 controls what proportion of the per-minute cost of this network element

is also added to the pure incremental cost of wholesale fixed termination.

e Number of national operators: as discussed in the document ‘Conceptual approach for the
fixed and mobile BULRIC models’, the model assumes a two-player market for fixed (and
consequently a 50% market share for the modelled hypothetical operator), and three-player
market for mobile (and consequently a 33.3% market share). This input is set in cells C48 and
C49 respectively.

e In case of a common cost mark-up is applied (i.e. when running the model in Plus or Plus
Subscriber mode), then cells D55:D94 and G55:G94 allow the user to specify to which
services receive the cost mark-up. By default, costs are marked up to all services using equi-
proportional cost-based mark-up.

e When calculating Plus or Plus Subscriber BULRAIC results, traffic incremental costs are
shared out to all traffic services according to a common measure of traffic (minutes). The
inputs in cells N55:N94 and Q55:Q94 allow the relative weighting of average traffic
incremental costs to be adjusted (e.g. so that some services take a larger or smaller share of

traffic incremental costs). By default, all costs are uniformly distributed to all traffic services.

Selectors and parameters in the mobile module

As well as the control options in the market module, there are several additional selectors and
parameters in the worksheet Control within the mobile module. These allow further customisation

when the model is running in the ‘mobile’ mode.
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The selectors and parameters a user can set include:

e Primary spectrum: by using the inputs in cells C5-C6, the user is able to select the primary
GSM spectrum (i.e. the spectrum used to establish coverage) to be either 900MHz or
1800MHz. By default this is set to 900MHz, as this is how our hypothetical existing operator
is defined.

e Spectrum holding for the hypothetical existing operator: The amount of spectrum assumed
for the modelled operator can be adjusted with three input cells (cells C9:E9).

e Pure BULRIC technical adjustments: rows 18 to 22 specify the set of technical inputs which are
assumed to vary in the two cases with or without wholesale mobile termination volumes.

e STM to IP core transmission migration. The model assumes a full migration from STM to IP
core transmission migration in the year specified in cell C27. It is set to 2010 by default.

e Legacy MSC phase out: cell C30 allows the user to set the year in which legacy MSCs migrate to
MSS/MGWs (by default, this date is set to be 2009). This is assumed to be occur before the STM

to IP core transmission.

o Coverage scenario: rows 33 to 49 define the population coverage scenarios for the GSM and

UMTS mobile technologies, based on either ‘indoor’ or ‘outdoor’ criteria.

Selectors and parameters in the fixed module
One set of input options exists for the fixed module.

e Treatment of fixed access and subscriber costs: sheet Controls contains the inputs which
determine whether the Plus Subscriber BULRAIC calculation uses an EPMU or a proportional
allocation of common costs to voice services. If a proportional allocation is selected, the additional
input cell C11 determines what proportion is assumed to be allocated to voice services. Rows 15 to
30 allow the user to modify the annualisation calculations applied to subscriber-driven costs. The
routeing factors for the five relevant network elements can be specified here (these inputs are
linked into the Routeing_factors sheet).

The fixed module also contains similar (detailed) network inputs as in the mobile module (e.g. load-up
profiles, channel rates, etc.).
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4.2 Key inputs to the model

Along with the operator traffic volumes (as produced by the market module), the geo/route-analysis (as
resulting from off-line calculations) and a range of detailed network assumptions (as specified on the
network_design_inputs sheets in both the fixed and mobile modules), two additional sets of inputs are
important to the overall costing:

e asset unit costs and lifetime parameters

e network load-up curves.

Asset unit costs

On the asset_inputs sheets in both the fixed and mobile modules, the 2009 capex and opex asset

unit costs are specified.

The capex unit costs are based on operator data where available, or Analysys Mason estimates
otherwise. The units costs generally consists of three elements:

e capex direct costs: covering the hardware (and/or software) purchase price from the vendor
e a capitalised installation and commissioning mark-up: This investment is either estimated
directly, or as 3% of the direct costs

o other capex costs, related to ancillary or other miscellaneous/specified investments.
Annual operating expenditures also consist of three elements:

e direct opex, such as rent or leases

e operations and maintenance expenditures, expressed as a percentage of total costs (e.g. ranging
from 1% to 20% of typical network elements, depending on the amount of operational and
maintenance activities typically required).

e Other opex costs, related to specified miscellaneous activities.

Network load-up curves

We have assumed that the hypothetical operator has access to a full 1/N share of the fixed or
mobile market at launch, i.e. it has a pre-existing business. The modelled NGN networks are
assumed to be rolled out rapidly, achieving national coverage in two years. National NGN services
(IP or 2G+3QG) are then launched on 1 Jan 2006, after which a movement of existing legacy voice
and existing residential/mobile data services onto the new empty network is modelled. Some
services which are intrinsically NGN-based are assumed to be only offered by the NGN network
(and not the operator’s legacy business), while other services are migrated slowly due to (e.g.

complex legacy business services/applications).
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The gradual loading of the NGN networks is a key input: a series of load-up curves are used to
model the load-up of the NGN. These curves are defined:

e In the fixed model: on the Network_design_inputs sheet, rows 8 to 12. Separate load-up curves
are defined for residential services, for business voice traffic, and for business data traffic.

e In the mobile module: on the Demand_calcs sheet, rows 7 and 8. Separate load-up curves are
defined for 1) the number of subscribers, and the amount of voice and GPRS traffic, and 2) the

amount of traffic of services that are NGN-intrinsic in nature (HSPA services).

4.3 Calculating Plus BULRAIC and Pure BULRIC

The European Commission’s Recommendation on the Regulatory Treatment of Fixed and Mobile
termination rates in the EU defines a “pure” LRIC approach to calculating mobile termination. On
the other hand, the Plus BULRAIC approach is consistent with the prevailing approach in fixed
voice termination costing in Europe and OPTA’s previous mobile BULRIC+ approach. Therefore
the model calculates both Pure and Plus BULRAIC forms of incremental cost in order that OPTA
has available the range of results it may consider in its eventual regulatory decision.

The calculations needed for pure BULRIC require the model to be run twice. The can be done by
pressing the macro-button on the Control sheet of the Market.xls.

Two macro buttons have also been provided to calculate just Plus BULRAIC results, or to observe
the calculations for the network without termination traffic (these two macros are much simpler in

action, but are provided for completeness).

When the model calculates Pure BULRIC results, the macro automatically runs through the
following steps:

e runs the model and calculates expenditures for the operator’s complete network, without the
increment of wholesale terminated traffic from other networks

e runs the model and calculates expenditures for the network, with the increment of wholesale
terminated traffic incoming from other networks

e calculates the difference in the expenditures for these two situations, and annualises this
difference according to economic depreciation

e divides the total annualised costs by the number of wholesale terminated minutes to result in

the per-minute incremental cost.

The macro automates the process shown in Figure 5, and shows the Pure BULRIC results
alongside the Plus BULRAIC results.
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Figure 5: Calculation steps performed by the macro to calculate the Pure BULRIC results [Source:

Analysys Mason]

4.4 Viewing the service costing results

The ultimate model results are summarised in the file Service _costing.xls, on sheets
Results_mobile and Results_fixed, respectively. Note that either the mobile or the fixed results are
displayed, depending on in which mode the model is set (cell C7 on the worksheet Control in
Market.xls). All calculations in the model and its resulting costs are expressed in real 2009 euros,
except where final cost results are shown in NOMINAL EUR.

Other service results can be seen on the sheet PIusSLRAIC from row 960 onwards.

4.5 Using the Interconnection module

The interconnection module is largely a stand-alone model, which takes some key inputs from the
main calculations and then follows the outline as described in section 3.4. The results are displayed
on the sheet Summary. Throughout the model, cell formatting follows the formatting conventions
as defined in section 3.1. The user can therefore change any cell formatted as either ‘Parameter’,
‘Data’ or ‘Estimate’. Once done so, depending on the user’s Excel settings, the model either
calculates automatically or can be forced to do so by pressing F9.
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5 Questions

For any questions regarding this document or the modelling process, please contact OPTA or

Analysys Mason.

Huib de Kleijn lan Streule

OPTA Analysys Mason

Zurichtoren 24 Castle Street

Muzenstraat 41 Cambridge CB3 0AJ

2511 WB The Hague UK

The Netherlands Phone: +44 1223 460 600

Phone: +31 70 315 3500 Email: ian.streule@analysysmason.com

Email: h.dekleijn@opta.nl
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