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Roaming = access

• Roaming is an access service

• Several components must be enacted for roaming to work

• Platforms for routing and billing

• Operators might be subject to different agreements also taking into 
account their strength and market share in the various target markets



Root causes of high international mobile roaming 
(IMR) prices include: 

• Quasi-oligopolistic market structure. 

• Cross-border nature of the IMR service. 

• Insufficient attention on the part of the consumer. 

• Low demand elasticity for IMR voice services. 



Credits: Scott 
Marcus



AREGNET (2005)
• The Arab Regulators Network (AREGNET) was established in 2003 in 

order to coordinate efforts and interchange experiences 

• • A study performed in 2005 by the General Secretariat Arab Council 
of the Telecom Ministers revealed that roaming prices were specially 
high: between 15% up to 500% higher than local calls terminated in 
fixed networks and between 15% up to 700% for calls terminated in 
mobile networks 

• • Due to the lack of homogeneity of countries within the Region and 
asymmetric traffic behavior a selection of similar calls was made for 
the evaluations 



AREGNET/2

A set of formulas were defined for a 3 years downward glide path of 
the wholesale prices and a 30% retail roaming markup was 
established. 

• A further subgroup within AREGNET (Gulf Cooperation Countries, 
GCC) was created to help develop a common framework and steer 
reduction of roaming prices. An oscillation band between countries 
was defined as +/- 15% 

• Additional steps to incorporate SMS/MMS and data roaming 
charges in the regulation 



Zain 2006





Different forms of agreement

• Regional – homogeneous countries

• Regional – dishomogeneuous countries

• Multilateral

• Bilateral



ASEAN - 2011

• The Association of Southeast Asian Nations (ASEAN) started work in 
2011 on a common roaming policy within the 10 member countries. 

• Agreements were implemented on a bilateral mode: i.e.: Malaysia –
Singapore and further multilateral agreements incorporating Brunei 
and others. 

• The Infocomm Development Authority of Singapore (IDA) proposed 
the definition of a Premium Rate Service to foster transparency on 
rates and empowering users to control expenses 

• Singapore and Malaysia then cut rates of voice (-30%) and TXT (-50%) 



2014 – Africa 

• Airtel has progressively eliminated roaming charges

• In Africa, Airtel (ex-Zain) with its One Network offering 
launched in 2006 began to eliminate IMR charges for its 
customers, by covering 16 African countries on its own 
network. With this offer, customers pay domestic rates for 
outbound roaming calls and are not charged for incoming 
calls. It is also possible to use visited network recharge cards, 
whereby Airtel makes incoming calls free, for up to 100 
minutes of use, for 20 countries. Outgoing calls are charged 
at local rates with a 30% mark-up using current exchange 
rates.

• MTN score on SMS and data while Vodafone has 'One Africa 
Family'

• Also in Africa, MTN operates its "MTN One World" offering 
for send/receive SMS and browse/use data at a unified call 
rate while visiting countries where MTN operates. 

• In a similar vein, Vodacom has its "One Africa Family", 
offering free incoming calls in 10 African countries and a 
default rate when roaming on Vodacom network outgoing 
calls.

Exceptions apply for data:





History of Int’l Roaming regulation in the EU

• The Committee on Industry, 
Research and Energy (ITRE) of 
the European Parliament is 
organising a Mini Hearing on 
international roaming on 
Thursday 4 May 2006….

• ….followed by a Proposal on 
roaming regulation in July.



The European Union's first rules to address 
overcharging in roaming prices came in 2007 
The “Eurotariff” capped maximum prices for phone calls made and 
received while abroad. These maximum prices apply to all consumers, 
unless they opt for special packages offered by operators. 

These rules have since been periodically reviewed and reformed, with 
further reductions in price caps and automatic protections against data 
roaming bill shocks.



Regulatory issues in EC’s first approach to 
roaming
• In 2006, the roaming regulation proposed by the European 

Commission was disruptive and marked a significant” regulatory u-
turn” at a time when most of traditional access market were being 
relaxed

• It was hugely visible from a political standpoint, but also motivated by 
the appetite of MNO, that charged fees which bore very little relation 
with the actual industrial cost or even with a reasonable rate of 
return



2008

• The European Commission proposed to reduce the price of roaming 
text messages. People started to receive an automatic message
informing them of data roaming charges corresponding to the country 
they were travelling in.

• An all-important study on roaming from the Danish regulator was 
published, exposing surcharges on SMS (text messages): see NITA 
(2008) “Analysis of prices and costs for mobile data services abroad” 
http://www.itsk.dk.

• The study was used by many NRA to foster regulation and push down 
the prices of data services, also at the national level

http://www.itsk.dk/


2009

The price cap on roaming calls was further reduced and a price cap on 
roaming SMS was introduced, as well as measures to avoid bill shocks.

The price of roaming data at wholesale level (inter-operator roaming 
charge) was also capped.

Documents (LINKS):

Revised roaming rules memo

Council of ministers approves new EU roaming rules

Cost of roaming texts, calls and data services to plummet from 1 July

Reduction in cost of texting and mobile data services abroad



2010

• From 1 July 2010 travellers' data-roaming limit was capped at EUR 50 
(plus VAT). The operator had to cut off the mobile internet connection 
once the limit has been reached, unless the customer had indicated
that they wanted to continue data roaming that particular month. 

• In addition, maximum wholesale prices for data roaming fell from EUR 
1 to EUR 0.80 per megabyte. The maximum price for making a 
roaming call was cut to EUR 0.39 per minute (plus VAT). Receiving a 
call cost a maximum of EUR 0.15 per minute (plus VAT). 

• The cost of making and receiving calls when abroad in the EU  was
made 73% cheaper than in 2005.



2011 – 2012

• From 1 July 2011 the cap for data roaming wholesale prices (the price 
which operators charge each other) fell to EUR 0.50 per megabyte. 
Consumers opting for the EU-regulated "Eurotariff" paid no more 
than EUR 0.35 per minute for calls made and EUR 0.11 per minute for 
calls received while abroad in the EU.

• 2012 The price caps on roaming calls and SMS were further reduced
and a price cap on roaming data was introduced. Structural measures
were introduced to foster competition on the roaming market and 
drive roaming prices further down.



2013-2014

• 2013 The European Commission adopted a legislative package for a 
"Connected Continent: Building a Telecoms Single Market" aimed at
building a connected, competitive continent and enabling sustainable
digital jobs and industries on 11 September 2013. This package 
aimed, among other things, to tackle issues like high premiums for 
roaming calls, which are an excessive irritant to business and leisure
customers. 

• 2014 Following the Commission "Connected Continent" proposal of 
2013, the European Parliament voted in April 2014 to end roaming 
charges.



2015

• 2015 October - European Parliament and Council formally adopted the end 
of roaming charges when travelling in the EU

• Following the Commission "Connected Continent" proposal of 2013, the 
European Parliament and Council adopted new rules on roaming charges
and open Internet (Regulation 2120/2015 on Telecom Single Market).

• According to those rules, consumers would pay the same price as at home 
for calls, texts and mobile data wherever they are travelling in the EU as of 
15 June 2017. 

• The European Parliament and Council requested that before those rules 
can apply, the wholesale roaming market be appropriately reformed and a 
fair use policy of roaming at domestic prices be defined by the European
commission.



2016 - 2017
• Roaming became cheaper again from 30 April 2016, during the transitional period preceding the 

introduction of full Roam like at home on 15 June 2017, when operators were allowed to charge a small 
additional amount to domestic prices up to: EUR 0.05 for a phone call per minute (+VAT),EUR 0.0114 for a 
call received per minute (+VAT),EUR 0.02 per text message sent (+VAT),EUR 0.05 per megabyte of data (+ 
VAT). 

• 15 June 2016 - Commission proposes maximum regulated wholesale roaming charges. Wholesale roaming 
prices are those which operators charge each other for using their network when their respective customers 
travel abroad. For the abolition of retail roaming charges to be sustainable throughout the EU, those prices 
need to be competitive in the EU in order to enable operators to offer retail roaming services to their
customers without any charges in addition to the domestic price.That is why the Roaming Regulation
entrusted the Commission with the task of reviewing the wholesale roaming markets in the EU and making 
appropriate legislative proposals before 15 June 2016.

• 15 June 2016 -maximum regulated wholesale roaming charges at EUR 0.04 for a phone call per minute, EUR 
0.01 for text message and EUR 0.0085 for one megabyte. Those maximum charges have been further
reduced by the co-legislator when achieving a political agreement on the Commission proposal in January
2017.

• On 15 December 2016, the European Commission adopted rules on the application of fair use policy on 
roaming at domestic price, as mandated by the co-legislator in October 2015.

• Those rules were voted by Member State's representatives on 12 December 2016 before they were formally
adopted by the College of Commissioners on 15 December 2016. The implementing rules on fair use policy 
make sure that negative effects of abusive usage of roam like at home can be avoided, so that all European
travellers will enjoy the "Roam like at Home" by paying the same price as at home for mobile calls, texting or 
data when they travel in the EU.



15 June 2017

• RLAH is adopted and enforced

• 2017 -2019: monitoring system in place, some derogations are 
granted to MVNOs



The applicable regulatory framework is Roaming Regulation

(EU) No. 531/2012, as amended by Regulation (EU) No.

2120/2015 and by Regulation (EU) No. 2017/920, applied in

the European Union (EU), which includes new requirements

for the retail and wholesale regulated tariffs for voice, SMS

and data roaming.

Regulation (EU) No. 2120/2015, hereinafter ‘TSM Regulation‘, available at: http://eur-

lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32015R2120

Regulation (EU) 2017/920 of the European Parliament and of the Council of 17 May 2017 amending

Regulation (EU) No 531/2012 as regards rules for wholesale roaming markets, available at: http://eur-

lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R0920.

The amendments are incorporated in the EEA agreement and is therefore applicable in the three

EEA/EFTA states Iceland, Liechtenstein and Norway.

http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32015R2120
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R0920


Telecom Single Market Regulation
(2015/2120)
• Regulation (EU) No. 2015/2120, adopted by the European Parliament on 27 

October 2015 and published in the Official Journal of 26 November 2015, 
includes amendments to Roaming Regulation No. 531/2012, the main one being 
the principle of Roam Like At Home, i.e. requiring roaming providers not to levy 
any surcharge in addition to the domestic retail price on roaming customers as of 
15 June 2017 (RLAH tariffs). However, there are several cases (e.g. when a Fair 
Use Policy (FUP) under the conditions of the Roaming Regulation is breached or a 
data volume limit is exceeded) where the roaming provider is allowed to apply 
surcharges. Moreover, according to Article 6c Roaming Regulation, in specific and 
exceptional circumstances, with a view to ensuring the sustainability of its 
domestic charging model, a roaming provider may apply for authorisation to 
apply a surcharge Available at: http://eur-lex.europa.eu/legal-
content/en/TXT/?uri=CELEX%3A32015R2120

• Available at: http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=celex%3A32012R0531

http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32015R2120
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32012R0531


Roaming prices timeline



Generic cost modeling issues

• Cost models express a finite range of results

• However, the decision on the exact values (for instance, in a glide 
path) is political

• Therefore, one choice is to avoid an overly complex modeling effort 
and “be broadly right rather than precisely wrong”. 

• A glide path with decreasing values to foster the achievement of  a 
regulatory policy might also help to reach the target.

• In a multi-party scenario, regulation might need a regional framework 



Int’l roaming Modelling issues

• In EU, roaming regulation started with voice and TXTs

• Today, the core is data traffic (humans and Internet of Things)

• Zero rating is a commercial practice that might become controversial
in the case of roaming

• Intra-group solutions might alter market results

• Whole mobile business passive or just roaming? The case of MVNOs



Key principles for a roaming model

• For the roaming model, we are most interested in the incremental 
cost of carrying additional calls for roaming in and out of the home 
and visited country, in terms of impacts on the MNO cost base in two 
areas, as these are the basic cost items: 

• a) Additional load on facilities and support infrastructure due to 
roaming traffic; this includes the infrastructure of at least two MNOs, 
and perhaps a third and/or a fixed (line) network operator (FNO), 
especially for long distance (LD) carriage.

• b) Additional load on the business processes to handle roaming –
from reception of visiting subscribers to their exit, for both MNOs and 
for any other operators.



Roaming - commercial substrata
• In addition, the roaming subscriber will be charged supplementary fees due to the 

wholesale agreements between MNOs for roaming, the inter-operator tariffs (IOTs), 
which increase the MNO mark-up and the subscriber charge for the call. These are 
agreed under the Standard Terms for International Roaming Agreements (STIRA)
framework from the GSM Association (GSMA) and may include agreements through 
roaming exchanges with many MNOs in a single deal. Agreements are effectively 
embedded in the subscriber identity module (SIM) card in a mobile phone by a list of the 
networks with which a roaming agreement exists. This effectively 'locks in' the subscriber 
to a preferred MNO for each country as the phone will automatically search for this 
network when it enters a new country.

• The key point is that this structure produces two 'markets' in roaming charges, i.e. the 
wholesale inter-operator tariffs (IOTs) as well as the retail market. The retail market 
reflects the results of inter-operator commercial negotiations on wholesale international 
tariffs for call termination, being the floor for retail pricing due the mark-up on the IOTs 
agreed. The overall cost structure for the roaming business model is illustrated below 
with the infrastructure's (incremental) costs over domestic operations plus the wholesale 
agreement charges as shown below in Figure 1.

• [SOURCE: Version 1 of the ITU-T Technical Paper “Guide for NRAs on International 
Mobile Roaming Cost analysis” approved at the ITU-T Study Group 3 meeting held in 
Geneva, 12-16 March 2015]





2.2.2 Use cases enable MNO-independent analysis 

The flaw in this approach is that each MNO is different and its implementation of business processes may 
be subtly dissimilar.  

To overcome this, the concept of use cases is introduced to the analytic model. They may be seen as a sort 
of mini-scenario of typical basic use from the subscriber 's viewpoint, not the MNO 's. Hence use  cases 
provide an approach with the power to distinguish costs across all types and sizes of MNOs, as it is based 
on the subscribers' requirements, which are largely unchanging when roaming.  



Categories of possible cost increments (opex and capex) for roaming over domestic 
costs

Long-term cost trend

Increased capacity for international roaming for existing assets. May become considered part of customary business growth – i.e. normal business expansion cost.

More expensive systems for international calls (e.g. CAMEL for prepaid roaming 
subscribers).

Prices reduce rapidly, even in medium term, as become mainstream, i.e. just a dormant software 
feature to be optionally activated, rather than an extra module to be licensed.

Specialized and different operational processes (e.g. customer care) and call 
handling with specific equipment.

Prices reduce with time as the specialized operations become mainstream with roaming traffic 
growth.

2.2.3 Incremental cost modelling
A further principle, as we are focused on the differences in costs due to roaming over domestic tariffs, is to understand the incremental cost for each part 
of the business process due to the fact that it is employed for roaming. There are various forms that such incremental costs can take. Incremental cost 
due to roaming (for equipment for instance) is either an extension of capacity, or of functionality, or spend on specialized quite new equipment by 
function. Long term, such costs may be absorbed in some way. However, this is a moving target as more extensions of features become absorbed into the 
standard processes and support platforms over the long term. Various types of increments in costs are shown in Table 3 for the MNO operations related 
to roaming with their long term trends:
Table 3 – Types of cost increment in MNO assets for roaming
The roaming cost increment can be measured as an additional percentage of domestic-cost only costs for the model's results.



Regulatory action to reduce prices 

• Retail margin on IMR services (can be regulated by home regulator); • 

• Fixed/mobile termination in home country (usually regulated); • 

• Mobile origination/termination in visited country (not under control 
of home country);

• International transit (difficult to regulate, but distance is not an 
important cost factor).

• Methodology: benchmark 



Price Regulation  

• Government/authorities need to have legal power to enforce price 
regulation; 

• Regulate wholesale rates or retail rates, or both?  

• Transparency of wholesale prices; 

• Action only against wholesale rates assumes market is working & will 
pass on price reductions to end users;  Experience shows that this 
happens but very slowly; 

• Action against retail could lead to margin squeeze; 

• Action at wholesale & retail level has rapid results; BUT..actions not 
very effective unless undertaken with partner country(ies); 



ITU Paper on cost modeling

Do the requirements for technical infrastructure necessarily cause roaming costs to be higher – and if so, by 
how much?

Mobile network operators (MNOs) may argue that high international roaming prices mainly result from 
increased costs of technical infrastructure and its operation. To assess this claim, we must answer several 
questions:

1) Is the handling and billing of an international call more expensive than a national call and, if so, by 
how much? 

2) What technical infrastructure elements are required for international roaming? 

3) What are the actual levels of extra costs for roaming and likely future costs of developments?

4) What does a comparison of international prices with their corresponding level of national pricing 
show? 



Key business processes involved are: 

• Operating the network elements involved, from both the visited and 
home MNOs;

• secondly, for the business support services involved, such as the cost 
of billing, which includes IOT accounts; 

• and finally the back office processes involved, including implementing 
the multiple inter-operator agreements.



Question 1 – Handling and billing
• – The handling and billing of an international call may be more expensive using 

current second generation (2G) and third generation (3G) technology; 
nevertheless, this is a relative cost compared to the domestic tariff. Previous 
analysis in 2007 for the European Parliament put this at an additional maximum 
cost of between 10% and 30% extra over a domestic call, for the base technical 
costs of additional network elements and business processes involved, trending 
towards the 10% figure.

• As roaming volume increases with reduced roaming retail tariffs, the processes 
become less costly and the marginal prices of further calls sink towards the 
domestic price floor level. This effect is due to the additional roaming cost 
elements being amortized over more calls or data sessions so that incremental 
costs sink with volume, while the additional elements become a lower portion of 
the cost price.

• For European Parliament's ITRE Committee, January 2007, Technical Issues 
on Roaming - Transparency, Technical Aspects and Data Report 
IP/A/ITRE/NT/2006-17/Lot2/SC1, PE 382.177, published as an EP policy document 
for the European Parliament; SCF Associates Ltd contributed the Technical Issues 
chapter, with cost analysis. 



Question 2: Technical infrastructure elements 
required for mobile roaming 

• For Question 2, the basic technical infrastructure elements  
essentially comprise:

• • Extra software for billing and customer care, with the 
information technology (IT) infrastructure such as extensions to data 
centres.

• • Staff costs of handling extra call volumes and of roaming 
business processes.

• • Network elements, both hardware and software, including 
additional capacity for greater calling volume.



Question 3: Levels of net additional costs for 
roaming (source: ITU paper 2015…)

• The levels of net extra costs, Question 3, are considered in terms of uplift over 
the retail tariffs of domestic calls, and data sessions, which vary by country. Thus 
the additional cost fraction given above (maximum cost increase 10%-30% and 
descending) can be applied. However, there are two forces which impact the 
levels of cost in a dynamic manner, so actual costs begin to fall faster as they take 
effect:

• Regulation – The European case, with prices falling from a 300% mark-up over 
domestic rates in 2002 to an anticipated zero target for 2015.

• Competition – Acting today in limited form, in some regions only (e.g. not in the 
EU) with examples from the USA (T-Mobile USA) with a USD 20 cent/minute flat 
retail voice tariff in over 100 countries, under certain conditions, and Africa 
(Airtel/Zain) with domestic voice pricing over 16 countries.

• Note that as retail roaming prices fall, this affects the wholesale market 
between operators, as downward pressure is put on IOT agreements to try to 
maintain margins against high wholesale levels.



Question 4: International pricing vs national pricing
• Turning to Question 4 – What does a comparison of international prices with their corresponding level of 

national pricing show? It is becoming evident that the descent in roaming prices with regulatory caps, as in 
Table 1 above, or with competition indicates that the mark-up for roaming both at wholesale and retail 
levels is increasingly difficult to justify as:

• • The extra operational and technical infrastructure elements become merged with the domestic 
operations and the incremental cost of carrying an extra call sinks as call volumes increase. 

• • Additional traffic due to roaming will become an extra (and welcome) market that in the long term 
will be the only source of new revenue and income as domestic markets saturate. Saturation is occurring at 
rates which are highly variable by region (the USA and the EU are in this state, as are some Asian countries 
such as Japan and Korea) as developing countries still have unmet demand. However, this may well change 
over the next decade. For these developing markets, extra revenue streams from (new) roaming customers 
are most welcome. This will often be the case where market penetration of mobile is restricted by the level 
of disposable income. In this situation, roaming entrants can drive new mobile growth, if pricing is little 
different to domestic rates so visitors are not deterred from calling home and local numbers. 'Bill shock' will 
only kill off this new emergent market. 

• There is also the question here of whether domestic and international roaming prices could merge – that is, 
can roaming prices sink to zero? For adjacent countries, as in a region such as the EU, that could be sooner 
rather than later because, in the final analysis for converged billing procedures, the only real extra cost that 
remains is the transport of the mobile call long distance. Long distance rates have been coming down over 
the last 80 years at an increasing pace while the move to Internet protocol (IP)/Internet-carried voice can 
only accelerate this (and not just for voice calls but also in the future for broadband video calls). This implies 
that roaming charges could move towards near-zero levels.



ITU paper

SCF
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ITU paper
The retail roaming price to the customer is set by two markets: 

• First is the wholesale market in international mobile voice calls, as well as for data sessions and short 
message service (SMS) texts, set by negotiated individual agreements on inter-operator tariffs (IOTs)? The 
basis of wholesale rates are the prices that the visited operator charges the home operator for allowing the 
home operator's subscriber to roam on the visited operator's network, 

• Second, there is the retail market for final costing to the subscriber which will be at a level above the 
wholesale price for carrying the call. The dilemma is that the wholesale price internationally is usually higher 
than an inter-operator agreement domestically. 



Use case to build the model



Roaming scenarios

• By Type of origin destination call/services 

• By Type of affinity among origin/ destination countries 

• By Type of traffic demand per flow 



Type of origin destination call/services 

• S1) Call/service from a visited country to the home country 

• S2) Call/service made locally in a visited country 

• S3) Call/service from a visited country to a third country 

• S4) Receiving a call/service in a visited country 

• S5) Send/receive to/from Internet 



Type of origin destination call/services 



Type of affinity among origin/destination countries 

• C1) Countries with their surrounding countries 

• C2) Countries belonging to a common region or sub region with 
special agreements (i.e.: ASEAN, GCC) 

• C3) Countries with high affinity of economic/cultural activities and 
high capacity routes in the interconnection (i.e.: USA-UK) 

• C4) Countries where a multinational operator has a network and 
customers (i.e.: Vodafone, Etisalat) 

• C5) Other countries without special advantages on distances or 
affinity 



Type of traffic demand per flow 

• • T1) Voice traffic with low data volume and critical for end top end 
performance by packet delay and low jitter (< 30 ms) 

• •T2) SMS with very low traffic volume/bandwidth and critical by 
signaling, privacy and security on delivery 

• • T3) MMS with low/medium traffic volume and critical on 
performance, privacy and security on delivery 

• • T4) Conventional internet browsing with best effort requirements 

• • T5) Video, gaming, etc. with high traffic volume, high bandwidth 
and critical on packet delay 



Regulatory role on international roaming and cost 
driven modeling 

• Create conditions to empower consumers and reduce charges 

• Define a framework for regulatory simplification of the many 
combinations on roaming (more than 100 cases) 

• Define a reference costing model to guide a cost driven pricing 

• Define reference guidance for cross borders performance, security 
and privacy 

• Empower Service Level Agreements (SLA) initiatives at Regional & 
International levels 



Actions on reference guidance to empower 
consumers 

• • Provide open information on the roaming prices per type of 
scenario on public web pages 

• • Inform consumer on the roaming conditions on arrival to other 
countries by free of charge communication 

• • Facilitate easy way to disable roaming when not required to avoid 
unexpected communications 

• • Provide mechanisms for the consumers on near to country borders 
to explicit selection of service providers avoiding hidden implicit 
selections 



Eliminate obstacles in market 

• Unlock phones 

• Facilitate market entry of MVNOs

• Technology neutral policies– e.g. prevent MNOs from blocking VoIP 
and/or tethering apps on Smartphones 

• Encourage new technologies e.g. over-the-top services 

• Encourage development of Wi-Fi 

• Liberalisation of international gateways



Reference costing models to guide pricing 

• Actions to regulate wholesale and retail prices based on  costing 
models when prices are very divergent from reference costing. 

• Consideration of pricing per scenario type for the main 
communications on the 3 dimensions described above: i.e.: 

• Home/visiting calls: Sending or receiving between involved 
countries or third countries. 

• Traffic consumption: Voice, SMS, browsing, video 

• Country affinity: per geography or special relation 



Reference costing models to guide pricing 

• Price cap related to the home prices taking into account country 
scenarios, interconnection capabilities, economy of scale, bandwidth 
requirements and performance: i.e.: from very low proportion like 10% 
on top of national price for high affinity countries up to a higher 
proportion like 50% for low affinity countries. 

• • Development of bottom-up reference costing models to consider a 
markup over the costing evaluated for the different mentioned scenarios. 
Principles of Technology neutrality and including Net Present Value (NPV) 
for all involved cost components also recognized as Total Cost of 
Ownership (TCO) 



Modeling both CAPEX and OPEX for all involved 
network elements in the service provision like: 

• • Per Home and Visited Network (H&V): 
• • Core and access network elements at (H&V) 
• • Transit Network 
• • Interconnection network elements at (H&V) 
• • Home Location Register (HLR) at (H&V) 
• • Visiting Location Register (VLR) at (H&V) 
• • SIM card identifiers at (H&V) 
• • Billing systems at (H&V) 
• • Network Management and Customer Relations management (CRM) 



Consideration of processes mainly generating 
OPEX: 

• • Subscribers acquisition

• • Subscribers registration and activation

• • Marketing and promotions 

• • Sales and contract

• • Collection and sending Call Data Records(CDRs) 

• • International negotiations for roaming 

• • Regulatory negotiation and development

• • General operation, planning and training 



EU Berec

• Started at 2002 with definition of a Framework and ex-ante regulation for 
operators with dominance 

• • The National Regulation Authorities identified very high prices for 
roaming and first roaming regulation appears at 2007 

• • A second regulation on Roaming was defined at 2009 with extension to 
SMS and reducing CAPs incorporating a monitoring obligation. The Body 
of European Regulators for Electronic Communications (BEREC) had the 
responsibility for the regular reviews and monitoring compliance 

• • A third regulation on Roaming was agreed at 2012 with commitments 
to the member states and structural measures separating sale of roaming 
services and allowing for MVNO 



EU Berec

• Roaming regulations were considered as a strong legal instruments 
under the Treaty of the European Union 

• •The EU used the Mobile Termination Rate (MTR) as a reference the 
define the regulated roaming price. 

• • As a parallel evaluation, BEREC performed a bottom-up estimation 
of major components of involved costs to have a guide of reference 
costs. This is based on information from the National Regulators 
that has to be updated for the new functionalities, technologies and 
a more complete modeling 





TERA Cost model

• These cost estimates include: 1) the total wholesale roaming costs in 
MS estimated by TERA (including network costs, roaming-specific 
costs and the impact of seasonality on roaming costs); 2) an allocation 
for the termination rate that the visited network operator needs to 
pay the terminating network operator for terminating a call on its 
network and 3) an allocation for the transit costs that the visited 
network operator needs to pay for routing a call to the terminating 
network operator or to send data traffic back to the home network. 

• Available at: 
https://ec.europa.eu/transparency/regdoc/rep/10102/2016/EN/SWD
-2016-202-F1-EN-MAIN-PART-1.PDF

https://ec.europa.eu/transparency/regdoc/rep/10102/2016/EN/SWD-2016-202-F1-EN-MAIN-PART-1.PDF


Comparison real costs vs model
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Consumer options and actions to reduce costs (I): 

• • Local SIM card: Requires a local SIM card with an unlocked mobile 
terminal working in multiple bands and a new number that has to 
be communicated to frequent callers 

• • Local Wi-Fi access : Access to VoIP or data applications through a 
data network using local Wi-Fi access when application installed at 
the smart terminal. Example of Skype, Line, etc. 

• • OTTs applications: Access to VoIP or data applications or through 
the local mobile data network from the mobile smart terminal 
directly when application installed. Example of Skype, Line, etc. 



Consumer options /2

• International SIM card: Also called multiple-SIM card approach with a 
single identity that operates with local tariffs in most countries with 
some potential restrictions on call forwarding: Example: WorldSIM, 
roamline, Lebara,etc. 

• • Global carrier: Single identity card form a Global carrier that assures the 
selection of lowest roaming costs automatically for the consumer: 
Example: Truphone covering more than 200 countries 

• • International package within a bundle offer: Offers by the home service 
provider including lowest prices or flat tariffs for specific regions or 
countries with advance notice. Example: Vodafone, Movistar, etc. 



Consumer options #3

• Real time messaging: Co-lateral applications not using direct voice 
but passing messages instantaneously either directly from the 
mobile or by a terminal with WiFi connection: Example of 
WhatsApp, Facebook chat, etc. 

• • Cost control function: Application installed at the terminal that 
notifies customer current consumption or defines consumption 
limits to allow user cost management . Example: Telicost by Bell 
Canada 



Summary

• The most frequent scenarios by combination of call flow, country 
affinity and traffic load 

• • Have consumer rights and competitive positioning as main drivers 

• • Apply markup and/or bottom-up analysis to guide regulatory 
actions to relate prices to costs 

• • Watch optional international solutions and OTTs services as 
alternatives/competitors 



15 June 2017 RLAH

Roam like at Home became a reality for Europeans travelling within the 
EU/EEA on 15 June 2017. People pay domestic prices for roaming while
travelling in other EU countries. This means that, while on travel in the 
EU/EEA, data, calls and SMS to any EU/EEA number are included in domestic
bundles with no extra charge. National telecoms regulators are responsible
for enforcing the new roaming rules.

January 2017- Agreement on new wholesale roaming rules

The European Parliament and the Council concluded a political agreement 
on the new rules to be applied by operators on the wholesale roaming 
market, based on the proposal made by the Commission in June 2016. The 
agreement is about the maximum price that operators have to pay each
other for using their respective networks when their customers travel abroad
in the EU. This has been the last condition for Roam like at Home to become
reality.



10 yrs of regulation in a sentence

• The European Commission has been working since 2007 to end 
roaming charges in the European Union. The Eurotariff capped prices 
for the whole EU as a first step. The tariffs were then gradually 
reduced and roaming charges were completely eliminated. As of 15 
June 2017, people pay national prices for calls, SMS and surfing while 
travelling to other EU countries.



Monitoring and implementation
• Very high compliance with the Regulation 
• Fair Use Policy (FUP) in place. In some case even MVNOs with a derogation 

are offering FUP instead of applying the allowed surcharge
• Usage of regulated roaming services has significantly increased since June 

2017. While roaming was still perceived as an expensive service by end-
users before the introduction of RLAH and a significant number of 
customers switched off data roaming while being abroad, this behaviour 
seems to have completely changed. 

• EEA average roaming consumption of data services increased by 600 % 
from Q3 2016 to Q3 2018 (from 60 MB per month to 440 MB per month 
per subscriber). 

• The introduction of RLAH had no major impact on prices or consumption 
patterns for both domestic and RoW services. Situation in each country 
might differ.



Impact on MVNOs

• While the general conclusion on the impact of RLAH is altogether positive 
the situation is more complex for MVNOs and resellers where RLAH to a 
certain extent seems to have negatively impacted them.

• Since MVNOs have no radio network over which to offer connectivity to 
inbound roamers (therefore no possibility to balance traffic), and in general 
limited resources for managing direct wholesale roaming, most of them are 
dependent on some form of resale access. 

• The lack of negotiation power due to size (and less traffic volume) and, for 
some of the MVNOs, the dependency on the host MNOs make it 
challenging to achieve discounts or better rates than the regulated caps. 

• Operators in very competitive markets with low retail prices seem to 
refrain from applying for a derogation, as an additional surcharge on top of 
the domestic price would put them at a competitive disadvantage



QoS

• Certain cases were reported where operators restrict speed or 
technologies (only 3G available despite vast majority of operators in 
the EU offer 4G services) when customers are travelling abroad. One 
of the reasons to reduce the speed or restrict the quality is to reduce 
data traffic (and thereby wholesale costs). The intention of the 
Roaming Regulation is to allow roaming customers to use the service 
like at home. Even though the Roaming Regulation does not provide 
any obligations in terms of QoS requirements, BEREC is of the view 
that domestic operators should not purposely lower the QoS than the 
one offered at home. In addition, operators should be transparent 
towards the customers in terms of QoS in a roaming situation 



FUP and zero rated offers

• BEREC considers it necessary to clarify the rules applicable when the formula 
for calculating a FUP (fair use policy) for open data bundles yields a higher 
roaming allowance than the domestic allowance. For such cases, BEREC 
recommends the rule to set the roaming allowance to be equal to the 
domestic allowance.

• BEREC suggests that further guidance for zero-rated offers and the possibility 
to apply a FUP on tariff plans including zero-rated options is necessary. 
However, this issue could be tackled through an update of the BEREC 
Guidelines.



FUP and zero rating offers
• The following reasons for applying fair-use data limits on open data bundles were provided by the 

operators: MNOs mainly refer to increased data costs, competition and perpetuating domestic 
tariff plans with high data volumes. Other reasons were to limit domestic data tariffs with high 
volumes, lower retail prices compared to the wholesale prices, network congestions or avoiding 
risks of misuse. MVNOs were for instance considering the underlying wholesale costs of the 
bundles, the amount of included data in GB, marketing decisions, prices and special purposes or 
rounding to the nearest available bundle from the host MNO. As to the question when operators 
started to apply fair-use limits for open data bundles, most of them did in 2017 (87 % of MNOs 
and 85 % of MVNOs). 

• As regards zero-rated tariff plans, 91 % of the MVNOs do not offer such tariff plans, making it in 
total 7 MVNOs that offer zero-rated plans. 5 of them have a FUP limit in place, 3 of them in 2017, 
the other 2 MVNOs in 2019. On the other hand, 24 MNOs offer zero-rated tariff plans (34 %). The 
remaining 47 MNOs which have implemented an open data bundle FUP do not offer zero rated 
plans. Of those 24 MNOs, 3 MNOs with zero rated offers have not implemented a FUP on the zero 
rated plans. This may mean either that zero-rated offers are not restricted at all when roaming or 
that offers are available for domestic use only. In two cases the usage of the zero-rated option is 
restricted to the domestic use while the basic tariff plan is available in according to the RLAH 
principle. The other 21 respondents report to having also implemented an open data bundle FUP 
on zero-rated tariff plans. 16 of 21 MNOs have already implemented such a FUP since 2017 and 5 
of 21 have done so in 2018.



NRAs’ needs for further clarification
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Operators’ needs for further clarification
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BEREC Spreadsheet for roaming derogation



Weights for different services (and ratio)



Data input



Margin of roaming business calculation



EuroParliament assessment (December 2018)

• RLAH services have enabled a substantial increase in EEA country 
roaming traffic of all types. In Q3 2017, about 90% of data roaming 
traffic was based on the data tariff for RLAH 

• Similarly, voice minutes enjoyed with RLAH tariffs accounted for the 
vast majority of voice traffic. About 91% of voice call minutes made 
and 91% of minutes of received calls were generated by subscribers 
using RLAH tariffs in Q3 2017. For SMS text messages sent while 
roaming within EEA countries in Q3 2017, RLAH tariffs accounted for 
nearly 95% of the total.

• http://www.europarl.europa.eu/RegData/etudes/IDAN/2018/626090
/IPOL_IDA(2018)626090_EN.pdf

http://www.europarl.europa.eu/RegData/etudes/IDAN/2018/626090/IPOL_IDA(2018)626090_EN.pdf


EuroParliament assessment (Dec 2018) /2

• Lower tariffs have generated increased traffic volumes, which can be clearly observed between 
Q3 2016 and Q3 2017: o Data traffic increased by 435% in Q3 2017 compared with Q3 2016. o 
The average EEA roaming subscriber used 14.2 voice minutes per month in calls made in Q3 2017 
in comparison to 8.8 minutes in Q3 2016, an increase of 62%. While abroad, the received voice 
call minutes averaged 11.1 minutes per month per EEA roaming subscriber in Q3 2017, v 9.5 
minutes in Q3 2016, an increase of 12%. o Looking back at recent years, data traffic increased 
36% from Q3 2015 to Q3 2016, so the total increase of data during the period in which regulation 
of roaming came into force as RLAH has substantially changed retail market volumes. There have 
been some (comparatively minor) problems with RLAH implementation: • Consumer awareness 
of RLAH has actually declined in the year following its introduction. • Derogations permitting 
higher tariffs (given to MNOs if international mobile roaming (IMR) costs have been shown to 
exceed roaming caps) have been granted in some member states but are generally few in number. 
• Fair use policies – whereby a home MNO may halt or impose supplementary charges after four 
month’s roaming abroad in the EU – seem to be appropriate in the retail consumer market but 
currently MNOs have shown little interest in enforcing them. In the retail business market, major 
users may be able to negotiate deals but some discounting has suffered. • “Roamingless” 
domestic packages have appeared but have not become the norm.



EP Assessment – Impact on wholesale
markets
• Turning to the impact on wholesale markets, average tariffs are below the market 

caps sets for RLAH for June 2017 and are on a slow glide path – for 2018 they are 
at €6/GB. However, while the wholesale market works successfully in controlling 
IMR retail prices charged by MNOs, that is not the case for wholesale users, such 
as mobile virtual network operators (MVNOs). This is a significant problem for 
new and emerging B2B markets related to the Internet of Things (IoT), for vertical 
cross-EU sectors. They are served by wholesale operators, principally specialist 
MVNOs. Trans-European customers, such as major aerospace companies and the 
car industry need to operate production facilities and supply chains across many 
EU member states. For wholesale roaming, fair use policies potentially present an 
obstacle to MVNOs who wish to offer long-term IoT roaming packages such as for 
connected cars and aircraft. Thus, for the wholesale roaming data market, there is 
a concern over whether it is operating competitively. MVNOs have difficulties in 
obtaining offers from visited MNOs for roaming packages as they are at a 
disadvantage in negotiations on wholesale tariffs



The future
• The European Commission (EC) is set to publish a review of the 

Roaming Regulation by the end of 2019..

• Reducing wholesale caps, taking into account that MNOs need to 
recover their efficiently incurred costs to provide wholesale roaming 
services. This is considered an efficient and transparent measure.

• Obliging the host MNOs to pass the discounts they get for wholesale 
roaming services on to the MVNOs. Although this measure would 
ensure equal terms for competition between MVNOs and MNOs, 
BEREC considers that this measure is very complex to implement and 
would require the definition of a monitoring process by NRAs.  

• Single market for international calls within the EU



The future is already here, but not evenly
distributed (W. Gibson)
Long-term trends in roaming costs (this was “the future” in 2013-14:): 

• Note that the long-term trend is that the incremental costs of a roaming call or session will move towards 
zero as equipment, software and processes for roaming activities become part of normal business practice, 
as for domestic calls. Additional effects such as expansion of the volume of calls, both domestic and 
roaming, if lowered pricing stimulates the market, will also tend to drive down incremental costs of roaming 
over domestic costs. Attractive roaming tariffs may also act to stimulate domestic business, as customers are 
drawn to the lower roaming tariffs when travelling 

• Moreover, technology will also begin to become a factor in the reduction of roaming costs as 2G global 
system for mobile communications (GSM) and 3G universal mobile telecommunications system (UMTS) are 
gradually upgraded. A move to an all IP world, as planned for LTE, would herald the entry of a new mobile 
architecture in which the radio area network (RAN) may be directly connected to an IP 'cloud' so voice over 
IP (VoIP) becomes common. Voice traffic in a decade will move towards an IP stream that requires 
isochronous working, its only differentiator with other broadband streams. It also is reasonable to expect 
that wholesale IOTs for international calls will tend towards the levels of domestic IOTs between national 
operators, in a competitive market for roaming, although this is outside the scope of a cost-based analysis, 
as they are a negotiated addition. Extra charges for overheads due to international roaming will also reduce 
with new technology – e.g. with exchange of accounting information via the Internet rather than over the 
MNO core network.

• Cloud-based e-SIM management = easier roaming (temporary and permanent, for humans and IOT)


