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EXECUTIVE SUMMARY 
In general, convergence at the network level can be understood as being able to offer a customer 
mobile and fixed (or fixed-like) services seamlessly by integrating fixed and mobile networks. 
However convergent products exist also where there is no convergence at the network level; “fixed-
like” services can be provided when end users are connected via a particular cell defined as the 
“home cell” or “home zone” typically coinciding with the 2G or 3G cell.  

In order to provide such convergent services, mobile operators are able to use their own network, 
and do not require convergence at network level (home zone solutions). This is not the case for 
fixed operators, for whom it is essential to have access to a form of mobile network to provide the 
same solution. Fixed operators would therefore need to play the role of MVO (Mobile Virtual 
Operator). 

Different architectures to deploy FMC services are presented in this paper. The possibility for 
different MVOs to compete in providing such services is also considered. In addition, each 
architecture has different implications for end users, in terms of numbering and retail prices for both 
incoming and outgoing calls. 

As outlined in the following sections, the possibility to offer convergent services depends strongly 
on the type of business model adopted by a MVO. Actually, four categories of MVO can exist, each 
with different levels of functionality as a convergent operator. 

The paper also considers substitution trends between fixed and mobile traffic services across 
European countries. The data presented shows that, besides the retail price, several other factors 
need to be considered, for example culture, habits, QoS, telecom development in each EU-Country, 
percentage of bundled offers available, etc. 

Although mobile has the inherently desirable characteristic of mobility, there is some resistance to 
full substitution, in part due to the provision of broadband services by fixed providers. This has 
changed the competitive force of fixed access. Fixed operators get higher or stronger loyalty from 
their customers, because they demand other services offered by fixed lines, especially broadband. 
Mobile operators appear to not yet have sufficiently strong alternatives to facilitate full fixed and 
mobile substitution. 

A number of competition issues are addressed in the paper, in particular the possibility that fixed 
operators may be at a disadvantaged in offering fixed-mobile convergent products since they 
require MVNO agreements to provide convergent services in the same way as a mobile operator. 
Also discussed is the effect that asymmetry between mobile and fixed termination rates may have 
on profitability and margins as fixed mobile convergent services become widely adopted. 

 
 
 
 

1  FMC products description 
Generally speaking, convergence suggests the ability of a fixed or mobile operator the ability to 
offer mobile and fixed (or fixed-like) services seamlessly to the customers. In this situation, a 
mobile network operator (MNO) can provide fixed (or fixed-like) access and a fixed network 
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operator (FNO) can provide mobile access, with the intention of providing both services to a 
consumer in a single device. 

In the following sections, a distinction is established between convergence achieved at the network 
level or at an alternative (e.g. service) level. In addition four architectures are identified that permit 
the implementation of FMC services, and finally an overview of NRAs on FMC services currently 
available across Europe is presented. 

1.1 FMC convergence modalities 

No convergence at network level 

This kind of FMC is based on the provision of a “fixed-like” rate when the end user is connected 
via a cell defined as the “home cell” or “home zone”, typically coinciding with the 2G or 3G cell. 
Geographic numbering for incoming and outgoing calls can be used, in a way that this service 
becomes indistinguishable from fixed telephony when the user stays within their “home zone”. 
Such service is typically offered by MNO (Mobile Network Operators) but, MVO (Mobile Virtual 
Operators) could also provide it. In this case the Quality of Service (QoS) for the “fixed-like” 
service is the same as for the mobile service. 

Convergence at network level 

Convergence at network level requires integration of fixed and mobile networks, in order to supply 
convergent services to customers. Technical solutions that permit such integration are i) Wi-Fi 
(typically) or Bluetooth microcells at home, ii) FemtoCells at home and iii) VoIP on a mobile 
broadband (internet) connection.  

To date, most convergence at network level relies on the usage of Wi-Fi microcells at home 
(Bluetooth connections are nowadays rarely used for such kind of service). Three kinds of operators 
can potentially offer such convergent services:  

a) MNOs, which can provide fixed access via regulated unbundling and bitstream 
 
b) Integrated fixed and mobile operators; and 
 
c) Fixed operators, which can provide mobile access by playing the role of MVOs by accessing 

commercial offers provided by MNOs.  
 
In order to provide convergent services, whereas mobile operators have the possibility to 
exclusively make use of their own network, thus not requiring convergence at network level (home 
zone solutions), fixed operators require an MVO agreement with a mobile operator. Such operators 
can provide convergent services either via “home zone” solutions or more likely by integrating the 
mobile access with their own fixed network (solution based on Wi-Fi microcells at home). 

However, the possibility to offer convergent services strongly depends on the type of business 
model adopted by a MVO. In fact, four categories of MVO can exist, each with a different level of 
functionality as a convergent operator:  

a) Full MVNO (or simply MVNO- Mobile Virtual Network Operator): The MVNO owns the 
same processes and platforms as the MNO (Mobile Network Operator), with the exception 
of the Access Network (radiofrequency base stations), because it does not have a license 
relative to radio frequency spectrum utilization. As a consequence, in order to provide the 
same MNO services, the MVNO must utilize the MNO access Network. It is important to 
note that the Full MVNO manages the switching, the transport and the termination of calls, 
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including the localization of users, and, by owning a telephone number range, provides the 
SIM to the final users. 

  
b) ESP (Enhanced Service Provider): The ESP owns the same platforms and processes as the 

Full MVNO with the exception of the parts that provide the user’s localization and, then, 
realize calls termination. It may, or not, manage the switching and the transport of calls. The 
ESP does not own a telephone number range and then does not provide SIM to the final 
users. 

 
c) DSP (Data Service Provider): It has the same characteristics as the previous model except 

from the fact that it provides telecommunication services excluding 2G/3G telephony 
service. 

 
d) SP (Service Provider): The virtual operator activities are very few and are related to the 

marketing and sale, and its activities are the typical ones of a reseller operator. SIM cards 
are not owned but customized by the virtual operator’s brand. 

 
An illustrative description of the elements owned or managed directly by the virtual operator is 
provided in the following table: 

Elements owned/managed by 
the MVO 

MVO Typology 

SP ESP/DSP Full MVNO MNO 

Frequency spectrum NO NO NO YES 

HLR and user’s localization NO NO YES YES 

Mobile network infrastructures 
(switching and transport) NO YES1 YES YES 

SIM card 
specific 
brand on 

hosted SIM 

specific brand 
on hosted SIM YES YES 

Customer Care and billing YES YES YES YES 

Table 1. MVO’s typologies 

The DSP MVNO does not offer telephony services, and as such this model is, in principle, not 
useful in providing convergent telephony services (with some exceptions as explained later). The 
SP MVNO is less suitable than the hosting MNO in providing innovative services. 

Based on these descriptions, convergence at network level can be realized by the following: 

a) Integrated fixed and mobile operators. 
 
b) Fixed operators which are also ESP (convergent ESP). 

 
c) Fixed operators which are also Full MVNO (convergent Full MVNO). 

                                                
1 An ESP/DSP may own a partial or complete switching infrastructure.  
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1.2 Architectures to implement FMC services 

There are four possible different architectures in implementing Fixed Mobile Convergent services 
that have been identified: 

1) Convergence within the handset. The end-user uses a mobile 2G or 3G handset that is 
connected to domestic Wi-Fi or DECT network at home; the network can recognize if the 
handset is on the mobile or on the fixed network. 

 
2) Installation of a femtocell at the end-user’s home, that is connected to the network via 

broadband access and subject to a fixed-like tariff scheme when the user remains at home. 
 

3) Offer of a fixed-like rate, when the end-user is connected via a cell defined as the “home 
cell”, whose coverage area defines the “home-zone”. 

 
4) VoIP on a mobile broadband internet connection. In this case there is no usage of mobile 

numbers and the VoIP provider ignores whether the call is routed via fixed or mobile 
networks. 

 
Current FMC systems are implemented based on the above architectures, with some possible minor 
modifications. Each of the referred architectures is not accessible under the same conditions by 
every kind of operator, as explained below: 

Architecture 1) can be provided by MNO by using unbundling or bitstream access and by FNO 
either as ESP (but routing is under control of the wholesale MNO, when using mobile numbering 
for incoming calls) or full MVNO.  
Architecture 2) can only be provided by MNO. 

Architecture 3) can be provided by MNO without any fixed access and by full MVNO (to be able to 
localize users for billing purposes). 

Architecture 4) can be provided by FNO as any type of MVNO with data services; it does not make 
sense for MNO. 

The following paragraphs provide a deeper description of each of the referred architectures and the 
technical and commercial implications on different types of operators. 

1.2.1 Convergence within the handset (Wi-Fi microcells at home) 

This solution is based on the use of dual mode (GSM-Wi-Fi or UMTS-Wi-Fi) terminals realized in 
UMA (Unlicensed Mobile Access) technology. Such technology allows the dual-mode handset to 
provide access to 2G/3G mobile services over unlicensed spectrum technologies. Such terminals 
typically employ a Wi-Fi connection and VoIP technology when the user is at home or in the 
coverage area of specific operator’s hot spot (“indoor” mode). In “outdoor” mode, the terminal is 
connected to the mobile network and GSM (or UMTS) technology is employed. The following 
figure shows the UMA Network architecture: 
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Fig. 1. UMA Network Architecture 

 
In indoor mode fixed-like tariffs are normally applied, whereas in outdoor model the service 
becomes equivalent to a mobile service and then the tariffs are higher. From a technical point of 
view, it is relevant to observe that the terminals are able to automatically switch from indoor mode 
to outdoor mode and vice-versa. Two working modes are possible: 

§ The handset switches to the Wi-Fi home station to generate outgoing calls and switches back 
to mobile at the end of call to be able to receive calls. Thus, incoming calls are always 
routed via mobile network and synchronisation between mobile voice and VoIP networks is 
not requested. 

§ The handset switches to the Wi-Fi home station when available, so that the network 
recognizes it and is capable of routing incoming calls through the Wi-Fi station. For 
incoming calls, the mobile network is able to localize the terminal by accessing to HLR 
(Home Location Register). If the terminal is in outdoor mode, the call is switched in the 
mobile network toward the appropriate BSC (Base Station Controller); if the terminal is in 
indoor mode, the call is switched toward the MSC (Mobile Switching Centre) where the 
UNC (Uma Network Controller) is connected, and from there the call is switched to the 
terminal via IP network. 

 
For integrated MNO and FNO such technology represents an opportunity to offer a convergent 
service to its customers, as a simple extension of the fixed telephone service, with the advantages of 
having lower costs, a unique invoice, a unique terminal and a higher quality of the service inside 
buildings where mobile coverage is relatively poorer. 

For Fixed operators which are also ESP (convergent ESP) or Full MVNO (convergent Full MVNO) 
such technology represents an opportunity to provide mobile services to its fixed customers, or 
acquire new costumers from the mobile telephony market.  

On the basis of such considerations, it is evident that a convergent MVNO can realize convergent 
services only if it is able to establish the location of the terminals. Convergent Full MVNOs are able 
to access the location information of terminals and therefore provide convergent services with a 
high grade of efficiency, flexibility and personalization.  

The full MVNO model has the opportunity to raise greater profits (in particular because it allows to 
retain the termination fees), and opportunities for innovation. Convergent ESPs, can access location 
information of terminals only via the host MNO and as such the opportunity to offer convergent 
services depends also on the MNO’s network and its functionalities.  
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ESP MVO has a lower grade of flexibility in realizing convergent services, and in general less 
opportunities to make profits and be competitive in the market; this is true especially for ESP with 
few infrastructures. As a consequence, convergent Full MVNO is a more interesting model from a 
market point of view; however, it has to be considered that such model requires more investments 
and carries higher capital risks than simple ESP MVNOs.  

1.2.2 FemtoCells at home 

Femtocells are used as an efficient solution to increase indoor coverage for existing voice and high-
speed mobile data services, but they also represent a basis for the development of FMC services. 

A femtocell is a small cellular base station that provides wireless access with limited coverage and 
user capacity. They are connected to the Internet via an end-user owned broadband backhaul (cable, 
DSL or fibre) to support wireless voice and data traffic. In short, when the user’s terminal is outside 
the coverage of the user’s femtocell, its traffic is carried by the wide-area cellular network and, 
when it is under the coverage of the femtocell, the traffic is carried via the Internet connection. 

Femtocells provide various voice and data services based on 3G cellular standards (CDMA2000, 
UMTS, UMB, LTE) or also on WiMax standard; the end-user device takes a femtocell as a standard 
base station, and there is no required change on mobile devices, and legacy handsets operate 
seamlessly. Femtocells are basically extensions of the operator’s cellular networks, and can be 
configured to provide unrestricted access, or restricted access, to a group of registered users.  

A femtocell has limited transmission power and typically supports no more than 5-8 users; 
moreover, its deployment would not require planning and any manual configuration. As a result, it 
can be easily deployed by end users to provide coverage at home or enterprise environments.  

From the operator’s point of view, femtocells enable operators to meet market demand and improve 
profitability, in terms of: i) better indoor coverage, especially for networks deployed at higher 
frequencies, ii) better capacity gains, obtained off-loading traffic from the cellular wireless 
networks, iii) lower backhaul costs, obtained by moving backhaul traffic to locally provided DSL or 
cable connections, iv) new services, e.g. integrated fixed-mobile bundled services covering voice, 
data and video. 

From the end-user’s point of view, femtocells enable customers to achieve all the benefits of a 
converged network, that is mobile communication outside the home and fixed-like tariffs and 
quality of services at home (the last aspect can be remarkable especially for data services). The 
main advantage for the user, concerning the solution “Wi-Fi microcells at home”, is the use of a 
normal 3G handset (not requiring any expensive modification or customization) which becomes the 
only device that he needs for communication anywhere. The integration of this technology in 
broadband routers could accelerate the acceptability of this solution by end-users. However, it must 
be noted that only MNO can provide such kind of services. 

1.2.3 Offer of a fixed-like rate (Home-zone) 

The architecture of such offers relies fully on the mobile network. Two possible models exist: 

§ Pure mobile service with mobile number only. Customers benefit from fixed like rates in 
outgoing calls inside the “home zone”, but the number remains a mobile number. Therefore, 
all incoming calls are priced at mobile terminating rates by the operator of the calling party. 

§ Usage of two different numbers: a fixed geographical number when the mobile phone is in 
the “home zone” and a mobile number when the mobile phone is outside the “home zone”. 
The Mobile Network recognizes if the user is in the “home zone” and makes the association 
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with the fixed number. When the user is in the “home zone”, they benefit from fixed rate 
prices for outgoing calls. The fixed number service allows the customer to manage in a 
flexible way the calls directed to his home fixed number. The customer could make use of 
an “availability” service which make possible for the user to answer incoming calls also 
outside the “home zone”, or he can choose to activate the reception of such calls only in the 
“home zone”. Outside the “home zone” the customer can receive notification of calls 
incoming on the geographical number for example via a secretary service or a short message 
service. 

Such services could be provided by MNO without any fixed access and by full MVNO, given their 
capacity to localize users for billing purposes. 

1.2.4 VoIP on mobile broadband 

VoIP services are becoming more common as electronic communications services are shifting to 
IP-based networks. VoIP based Telephony services, when identified as Public Electronic 
Communications services, may be the future for telephony services, replacing traditional PSTN 
telephony services. 

Usually the VoIP-based services are named on the base of the underlying transport technology, i.e. 
Voice over broadband (VoB) or VoIP over mobile (VoWLAN, Vo3G, VoWimax), etc. Users may 
access through ADSL, cable modem, Wi-Fi, WLAN, 3G or other broadband IP connections across 
a variety of VoIP terminals. These include IP-phones, soft phones running on PC or PDA, Smart 
mobile-phones, POTS with adaptors (ATA) or Dual Mode (GSM+WLAN) mobile phones. 

ERG took a step forward with its “Common Position on VoIP” and the corresponding consultation 
in late 2007. The CP classified potential VoIP products in 4 categories, regardless of the transport 
technologies or customer segments, from the accessibility point of view. This classification allowed 
to set-up a clear distinction between telephony services that may require some regulation and other 
services that are out of scope of the current regulation. 

 
 Service 
category 

Outgoing access 
to PSTN 

Incoming access 
from PSTN 

E.164 number 
provided 

Type of service 

Service 1 x x x Peer-to-peer 

Service 2 √ x x VoIP outbound 
services 

Service 3 x √ √ VoIP inbound 
services 

Service 4 √ √ √ Voice telephony 

Table 2: ERG CP on VoIP, VoIP services classification 
 
The ERG common position also defined that there are many IP based voice services/applications 
usually offered via the Internet (call back services, click to dial, real-time chat services, voice 
blogging and so on) that do not fall within the categories 1–4. Even when these services may be 
generated by voice over IP in a literal meaning, they are clearly not telephony services strictest 
sense and in respect to the above mentioned definition, as they do not allow any to any 
communication by originating and/or receiving national and international calls, and by using a 
number or numbers in a national or international numbering plan. These services should not be 
subject to regulation of telephony services. 

Another aspect related to QoS deals with the provider’s capacity to ensure for VoIP services a level 
of quality comparable to that of a traditional PSTN voice service. From this point of view, a general 
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understanding is that an acceptable level of QoS can be provided only in case of “managed” VoIP 
services, i.e. when the service provider also offers to the customer the broadband access and then 
can be able to control the quality of the service. 

In our analysis we will consider managed and unmanaged VoIP services that fall within category 4. 

1.3 FMC services currently available across Europe 

This section is based on the information provided as an answer to the questionnaire2 circulated 
among NRAs. The following paragraphs summarise the aspects related to the description of the 
FMC services currently available in Europe. 

1.3.1 Type of implementation 

Almost all NRAs pointed out the existence of FMC commercial services, with the exception of 
three countries (Estonia, Turkey and Switzerland) where such services are not offered yet. The most 
common implementations of commercial FMC offers are based on the following architectures: 

Ø Convergence within the handset (case n. 1)  
Ø Fixed-like rate (case n. 3) 

Operators offering such services are mainly “pure” mobile operators, but in some cases the service 
is offered also by integrated Fixed Operators and MVOs. 

Regarding case n. 1, it is worth to note that some of the existing implementations are based on an 
extension of the “classic” Wi-Fi connection available at private location (the “home” area). In fact, 
such solutions could include also public hotspots (managed by the operator) to extend the coverage 
where it is possible to use convergent services. 

VoIP solutions for FMC services are operating in some European countries (actually 3 countries). 
Spain is the only country where a FMC service based on Femtocells has been developed, although it 
is only in a trial phase (not yet commercial). 

1.3.2 Usage of fixed and/or mobile numbers, in both incoming and outgoing calls 

In the case of architecture n. 1 (convergence within the handset), numbering used in outgoing and 
incoming calls is typically only mobile. 

In the case of architecture n. 3 (fixed-like rate), numbering used in incoming and outgoing calls can 
be both geographical and mobile. 

French Mobile VoIP service utilizes SIP address or freebox number and users can receive calls to 
their fixed line on their mobile handset, while UK VoIP service utilizes mobile numbering. 

1.3.3 Retail rates characterization 

Some open questions, raised when comparing different FMC products and their opportunities to 
become competitive on the retail market, are concerned with the retail rates that are charged to the 
end users, in particular if compared with traditional fixed services. Although many differences are 
present between different products and different countries, some general conclusions may be made.  

                                                
2 The questionnaire was answered by NRAs of the following countries: Austria, Belgium, Czech Republic, Denmark, 
Estonia, Finland, France, Greece, Hungary, Italy, Poland, Portugal, Romania, Slovenia, Spain, Switzerland, Turkey and 
United Kingdom. 


