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Schedule Session Description

9:30 – 9:35 Welcome by workshop chair Presentation by the European Commission

9:35 – 10:45
Presentation of the fixed voice call 
termination cost model 

Presentation by Axon Consulting

10:45 – 11:00 Coffee break 

11:00 – 12:30 Q&A - separate roundtable groups
Q&A roundtables between NRAs and 
Axon/EC representatives

12:30 – 12:45 Coffee break 

12:45 – 13:15 Wrap-up of the day
Discussion of main outcomes of the 
workshop and next steps



Introduction
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 The European Commission (hereinafter, ‘EC’) has commissioned Axon Partners Group Consulting 

(hereinafter, ‘Axon Consulting’) to provide consulting services in relation to the “Assessment of the cost of 

providing wholesale voice call termination services on fixed networks in the EU/EEA countries – SMART 

2018/0014” (the ‘Project’).

 The objective of the Project is to develop a model to assess the cost of providing wholesale voice call 

termination services on fixed networks in the EU/EEA countries, in the context of the implementation of the 

Eurorates as defined in Article 75 and Annex III of the EECC*.

 This session summarises the work done by Axon Consulting for the public consultation and provides an 

overview of the main aspects of the model developed. 

 This presentation is structured in 4 sections, as follows: 

• Section 1: Overview of the Project

• Section 2: Model’s methodology

• Section 3: Available input scenarios

• Section 4: Consultation process

Note (*): European Electronic Communications Code



Approach for the Q&A roundtables
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 NRAs have been divided into 3 groups so we can accommodate your questions and concerns easily and in 

detail. There will be one representative from Axon in each group.

• Seats have been named. Please make sure you have taken your corresponding seat.

 We will have plenty of time in the Q&A roundtables to discuss any questions you may have about this 

presentation and the model (including its inputs, algorithms, design and operation). Therefore, please 

refrain from asking questions on the cost model during the presentation and save these questions for the 

Q&A roundtables.

 We will be happy to go through the model itself in the Q&A roundtables if deemed convenient by the NRAs 

involved.

 No questions will be answered regarding the costs per service produced by the model or the EC’s foreseen 

regulatory policy decisions. The EC/Axon team will be sharing with all NRAs a document summarising the 

unit costs per EEA country produced by the model after our Workshop (as we did with the mobile model). 



Contents
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Objective 1:
Determine the characteristics of 
the BULRIC model 

Objective 2:
Build, populate and calibrate 
the BULRIC model 

Objective 3:
Validate the cost model and its 
outputs with NRAs and BEREC

Objective 4:
Provide technical assistance on 
the cost model during the 
Commission’s proposals

Main objectives of the project

 Suggest main methodological approaches to be 

adopted in the development of the BULRIC model

 Workshop to consult methodology with stakeholders*

 Prepare information requests and collect data

 Build the cost model

 Populate and calibrate the model to deliver outputs

 Provide assistance to the EC in using the model and its 

outputs

 Answer questions/requests from the European 

Parliament and the Council

 Consultation process on the model

 Model finalisation and Workshop to present results

 Publication of final report

Key tasks involved

The consultation process aims at validating the cost model with 
the industry and is part of Objective 3 of the Project

*A video version of the workshop is available at:
https://webcast.ec.europa.eu/fixed-termination-rates-workshop-23-10-2018
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Workshop with 
NRAs
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23 Oct 2018
Workshop 1

15 Nov 2018
Comments to 
Workshop 1

Objective 1

10 Dec 2018*
Delivery of the Data 
Request files

Objective 2

1 Feb 2019
Deadline to 
provide data

Objective 3 Objective 4

May 2019
Finalization of the 
draft model 

May-June 2019
Consultation Phase 
on the model

September 2019
Finalization of the 
model 

Oct

Obj. 4

NovJan Jun

All key milestones have been successfully achieved in line with 
the timeline presented at the Workshop 1 in October 2018

*Upon stakeholders’ request, the delivery of some parts of the Data Request files was anticipated and submitted on 4th December 2018.



Workshop 1 described the key methodological principles to be 
adopted in the development of the Bottom-Up Model
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Key areas of discussion from the Workshop 1
 The treatment of 16 key 

methodological issues was 

presented in our Workshop 1 

celebrated on 23 October 2018. 

 Stakeholders were given three 

weeks* to comment on the 

Workshop 1 materials. 1104 

comments were received from 89 

stakeholders.

 A thorough document has been 

delivered by the EC/Axon team 

in the Consultation providing 

detailed responses to the questions 

and comments submitted by the 

stakeholders.
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*From 23 October 2018 until 15 November 2018. 



The data gathering process was highly successful, with most 
Member States* actively participating in the provision of data
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* Except for Finland, Iceland and Liechtenstein, who declined to participate in the process.

Collaboration from EU/EEA NRAs

 The 28 countries that 

participated in the data 

gathering process provided 

extensive information.

 This information was used 

to populate the model

with up-to-date and fully 

representative data from 

the fixed operators.

 The robustness of the 

inputs has led to high levels 

of credibility and 

representativeness of the 

outputs.
Participating countries Non-participating countries



The draft version of the cost model has been shared with NRAs 
for submission to relevant stakeholders for public consultation
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 A draft version of cost model has been developed 

based on the methodology defined after 

considering industry’s feedback to Workshop 1. 

 Inputs included in the cost model are derived 

from the information received from stakeholders 

through the data gathering process*.

 Stakeholders will have 8 weeks (from 6 May until 

28 June) to provide their views on the model and 

the accompanying materials. 

 As part of this process, stakeholders are 

expected to provide comments on:

• Costing methodology adopted;

• Inputs introduced in the model;

• Outcomes of the model.

28 June 2019

Consultation Phase is closed

6 May 2019

Consultation Phase is launched

May

July

June

Consultation period

* Running from 4 December 2018 until 1 February 2019.
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As presented in Workshop 1, the key methodological aspects 
were defined in line with the EC’s Rec. on MTR/FTR and the EECC

Approach adopted in line with EC’s Rec. and EECCMethodological Aspect

 Economic Depreciation

 Bottom-up

Depreciation method

Dimensioning 
approach

 Current Cost Accounting (CCA)
Assets valuation 
method

 Efficient operatorReference Operator

 Pure LRIC (Long Run Incremental Costs)Cost Standard

 NGN Core (packet switched) 
Core technologies 
adopted

 Traffic-related costs

 Directly related wholesale commercial costs

Costs to be 
considered



The approach adopted for other methodological aspects was set 
based on the feedback received from the industry to Workshop 1
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 EECC establishes that “only those traffic related costs which would be avoided in the absence of a wholesale 

voice termination service being provided shall be allocated to the relevant termination increment”.

 Based on the industry’s feedback received after Workshop 1, cost elements which are not avoidable when 

removing the voice termination service have not been included in the model. 

 The following cost elements are considered in the model:

• Core network elements. These are the most relevant network elements in the calculation of the voice 

termination pure LRIC. Consistent with the EECC requirement, “the technology choice of the modelled 

networks shall be forward looking, based on an IP core network”, the model is based on an IMS (IP 

Multimedia Subsystem) architecture, which was defined based on the stakeholders feedback.

• Active transmission and switching elements. These network elements are mostly driven by the 

demand of non-voice services (broadband, TV, etc.) and their relevance is typically negligible in the pure 

LRIC cost of the voice termination service. Based on the preference shown by the industry when 

providing feedback to Workshop 1, the model considers the associated costs by means of a mark-up 

calculated based on information provided by NRAs (based on their cost models).

• Wholesale costs: Wholesale costs have been considered, based on regression analysis of the 

information provided by operators (the same approach used in the mobile cost model).

Note: Further details about the methodological approaches adopted are included in the Annex 4 – Methodological approach document.



Methodology options for the core equipment unit costs (1/3)

 When providing feedback to Workshop 1, the industry showed preference for the use of price catalogues 

(pairs of price-capacity for a number of configurations) rather than Cost-Volume Relationships (CVRs).

 During the data gathering phase, operators provided significant amount of cost equipment information to 

build the catalogues*. 

 A thorough assessment of the cost incrementality of the core platforms has been performed based on the 

information received from stakeholders. 

 In light of the information available, EC and Axon have identified two alternatives in the draft cost model to 

treat core equipment unit costs (for which we expect to receive stakeholders’ feedback and opinion): 

❖ Option 1. Use of discrete catalogues.

❖ Option 2. Use of continuous functions.
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* Information about CVRs was also requested as alternative. However not enough references were provided to be able to analyse such 
approach.

Note: Further details about the methodological approaches adopted are included in the Annex 4 – Methodological approach document.



Illustrative example of a price catalogue
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OPTION 1. Discrete Price Catalogues

 The equipment employed in telecommunications 

networks is discrete. This means that operators 

buy configurations with certain capacity, not 

exactly matching their traffic requirements.

 Option 1 consists of reflecting this behaviour by 

defining cost-capacity pairs (discrete points) 

based on the information received from 

stakeholders. When the demand for the voice 

termination service is removed, the model may 

select a lower capacity configuration and 

calculate the savings.

Pros Cons

+ More representative of the 
reality in the short-term

- Dependant on information 
received, not necessarily 
reflective of actual cost-
capacity pairs (limited 
data points are available 
for each core equipment)

- Step modularity leads to 
high variability of Pure 
LRIC FTRs in some cases

Methodology options for the core equipment unit costs (2/3)

Equipment Capacity 
Cost 

('000 EUR)

Core equipment Cat. 1 40,000 250

Core equipment Cat. 2 100,000 600

Core equipment Cat. 3 200,000 850

Core equipment Cat. 4 300,000 1,000

Note: Further details about the methodological approaches adopted are included in the Annex 4 – Methodological approach document.



Pros Cons

+ Produces more stable results

+ More representative of the 
reality in the medium and long 
term (under a forward-looking 
perspective)

+ Considers configurations other 
than those provided by 
stakeholders, which may 
actually be available from 
vendors.

- Considers 
configurations other 
than those provided 
by stakeholders, which 
may not be available 
from vendors.
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OPTION 2: Continuous functions

 Given the limited number of data points available for 

Option 1, this situation leads to significant changes in 

incremental costs depending on whether the capacity 

for a certain core equipment is close to one of the 

discrete points, or whether the incremental capacity 

is not large enough to require a change of 

equipment.

 To avoid this, Option 2 considers continuity between 

the price-capacity data points, which consists of 

connecting each point with the next one by means of 

a straight line. 

 This approach is more aligned with a Forward 

Looking Long-Run perspective.

Methodology options for the core equipment unit costs (3/3)

Illustrative example of a continuous 

function

C
o
s
t

Capacity

Note: Further details about the methodological approaches adopted are included in the Annex 4 – Methodological approach document.

Price catalogue based on operators’ info (option 1)

Continuous function applied under option 2



Methodology options for the size of the reference operator

 Based on industry’s feedback received to the methodology presented in Workshop 1, it was decided to 

develop a model with a modifiable market share for the reference operator.

 In order to assess the impact of different market share assumptions, the following options have been 

considered in the model:

❖ Market share of the incumbent operator in each EU/EEA country

❖ Fixed market share by value of 25% for all EU/EEA countries

❖ Fixed market share by value of 50% for all EU/EEA countries

 We expect to receive stakeholders’ feedback about their preferred approach for the size of the reference 

operator.
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Note: Further details about the methodological approaches adopted are included in the Annex 4 – Methodological approach document.
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Several scenarios have been included in the draft cost model 
subject to consultation
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Scenario Options Description

Core 
equipment 
unit costs

Discrete Price 
catalogues

A set of discrete configurations/capacities is available. If the 
capacity required falls between two configurations, the higher 
one must be purchased. 

Continuous functions
A continuous function of price/capacity is used, based on price 
catalogues used in previous option.

Reference 
operator

25% Market Share

The model has been designed with a modifiable parameter for 
the selection of market share of the reference operator.

50% Market Share

Incumbent Market 
Share

Demand 
forecasts

Base Case Based on historic growth rate.

Conservative Based on historic growth rate -5 percentual points.

Aggressive Based on historic growth rate +5 percentual points.

Note: Further details about the definition of the scenarios are provided in the Annex 4 – Methodological approach document.
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Stakeholders can assess the results under different scenarios by 
using the cover sheet

Alternative scenarios defined in the model

 The COVER sheet of the model 

allows stakeholders to produce 

results under different 

scenarios. 

 Detailed indications on how to 

run the model under these 

different scenarios are provided 

in the Annex 2 - User manual.
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The consultation process

 All comments will have to be submitted by NRAs to the EC/Axon team by 28 June 2019.

 Stakeholders should focus their comments on the specific questions raised by the EC/Axon team. 

 Comments should be as precise and brief as possible, while making sure they are properly justified.

 Questions from operators should be addressed to their respective NRAs (not to the EC or Axon).

 While all comments received will be assessed and studied by the EC/Axon team, the assessment of 

comments and answers to be done by EC/Axon team will focus only on comments that are i) significant 

for the results of the model and ii) have been thoroughly justified. 

 Each NRA has to provide only one filled-in template with all comments from stakeholders in its country.

Note: Further details about the consultation process are included in the Main Consultation Document.
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Questions sent by NRAs

1

Why are the I-CSCF, S-CSCF and 
ENUM usage factor values zero for 
all services except for 
‘Lines.Lines.Retail.Fixed Voice 
Lines’?

# Question Axon/EC answer

The dominant capacity unit of the core elements (selected based on 
the most widespread configuration reported by stakeholders) is the 

relevant driver employed for their dimensioning. In the case of these 
three core elements, such dominant capacity unit is the number of 
subscribers. For this reason, while some voice services make use of 
these elements, only the number of voice lines is relevant in their 

dimensioning. 

2

When considering the traffic flows 
within an IMS network, it appears 
that it would have been more 
appropriate to consider the 
dimensioning driver of the I-CSCF 
and S-CSCF as concurrent sessions 
rather than subscriber levels.

For these two core elements, only around 20% of stakeholders 
reported that the dominant capacity unit was the number of 

concurrent sessions. Instead, around 70% of them reported the 
number of subscribers as dominant capacity unit. 

3

Have TDM-based voice 
interconnection costs been 
calculated? If so, where are these 
costs included within the cost 
model?

We confirm that cost related to TDM technologies are not calculated 
in the model. This approach is in line with the provisions of the Annex 
III of the EECC, which establishes that “the technology choice of the 

modelled networks shall be forward looking, based on an IP core 
network, taking into account the various technologies likely to be 

used over the period of validity of the maximum rate; in the case of 
fixed networks, calls shall be considered to be exclusively packet 

switched”
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Questions sent by NRAs

4
How are maximum capacity HW 
and SW correlated?

# Question Axon/EC answer

No correlation between the capacities of HW and the SW of the same 
core network element has been necessarily set. Based on the 

operators’ information, we observed that such correlation does not 
necessarily exist. 

5

Regarding the forecasting 
methodology based on historical 
growth rates, is this based on an 
EU/EEA average CAGR? 

No, the historical growth rate has been calculated individually for 
each country considering its own data.

6

The methodological approach 
states: “The average price of the 
references within each cluster was 
calculated as the arithmetic 
average of the price/capacity ratio 
of all valid points…” Which are the 
“valid points”? 

The valid points correspond to the data points that have not been 
discarded during the step of rejection of outliers (step 4 of the 

methodology to define Unit CapEx inputs). 
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Questions sent by NRAs

7

Does the methodology used to 
remove the outliers for OPEX 
consider the cost structure for the 
software (i.e. emphasis on 
investment option)?

# Question Axon/EC answer

Yes. Only OpEx percentages related to the investment option, which 
is the option finally selected for the model, were considered in the 

exercise. We also note that these points represent the vast majority 
of data points received. 

8

Continuous functions (Curves) 
option: does this option create a 
hypothetical result (e.g. the 
utilization of an equipment for 
which the capacity is not available 
in practice)?

Yes, it could be the case.

9

Regarding the assumptions used 
for the data, the information for 
2018 is now available and we can 
provide the real data.

In general, and due to the length of modelling development projects, 
it is not possible to continuously update the models when new 

information is available after the data gathering process. In any case, 
if any new information is available and represents a relevant 

difference with the input used in the draft model, we would be happy 
to assess it if it is provided as a response within the public 

consultation.



Any questions? Please, contact:

Principal

jorge.martinez@axonpartnersgroup.com

Jorge Martínez

Manager

carlos.gomez@axonpartnersgroup.com

Carlos Gómez

Axon Partners Group

Calle Sagasta 18, 3rd

28004 Madrid (Spain)

Tel: +34 91 310 28 94


