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AbstrAct

This study demonstrates that an integrated operator can benefit from cost savings, customer retention and 
prevention of revenue erosion by FMC migration strategy with introduction of advanced service packages. 
This development is driven by increasing importance of mobile network capabilities and services, as well 
as the lessening gap between fixed and mobile systems, in terms of technological models and prices, result-
ing in greater market-pull and commercially feasible FMC offerings. FMC is expected to offer benefits for 
network and service operators as well as businesses and consumers. We have also analyzed the operator’s 
dilemma in selecting an appropriate migration strategy to exploit the benefits of cost savings and generating 
new revenues, while exposing oneself to the risk of substitution effects among its fixed and mobile products. 
The objective in this article has been to provide quantitative comparison of some strategic scenarios utiliz-
ing techno-economic case study methodology in modeling an integrated operator business in the Western 
European context.  [Article copies are available for purchase from InfoSci-on-Demand.com]

Keywords: Fixed-Mobile Convergence; FMC migration; Integrated Operator; Internet Service Pro-
vider; IP Multimedia Subsystem; Techno-Economic Modeling; Telecommunication Services

INtrODUctION

Next Generation Services delivered via Fixed-
Mobile Converging (FMC) networks are under 

discussion and consideration for several years. 
Though concepts and experimental imple-
mentations are widespread, truly operational 
experience is still lacking. Various players in 
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the telecommunications value network fol-
low different definitions of the FMC concept. 
Convergence may start either with common 
terminal equipment providing access to both 
fixed and mobile networks or with a common 
billing and customer care center offering the 
user one-stop shopping. Various stages of 
convergence may be achieved on access and 
core network technology level, management, 
service enabling and content and application 
level with own or shared platforms.

In this article, we broadly define FMC as 
the end-to-end provisioning of unified services 
accessible by the end user independent of the un-
derlying access and core network technologies. 
To enable an efficient realization of such an 

ecosystem, convergence has to occur at 
multiple levels, namely at the network, service, 
terminal and commercial level. One major 
enabler to achieve a seamless interconnection 
between all entities included in this picture 
is the use of a common underlying protocol 
infrastructure which nowadays still seems to 
be the Internet Protocol (IP). An overarching 
control platform for both services and underly-
ing resources and transmission capacity is the 
IP Multimedia Subsystem (IMS) as standard-
ized and agreed on in both fixed and mobile 
standardization organizations.

The study elaborates on a migration con-
cept for an integrated operator from current 
separated traditional fixed and mobile networks 
towards FMC and IMS at different levels of 
service provisioning. The model investigates 
the impact on the overall profitability. The 
investigation considers different players in 
the FMC ecosystem, namely, the operators of 
access and core networks, service and content 
providers, hardware and software manufactur-
ers, also vendors and legal authorities. Key 
drivers for industry development, for technol-
ogy evolution and market demand are taken 
into account. The work is based on European 
CELTIC co-operation project ECOSYS (ECO-
SYS, 2004-2007) with partners from operators, 
universities, vendors and SMEs. 

The article is structured as follows: After 
description of the players and the drivers in 

the FMC ecosystem, an operators’ motivation 
as well as strategic considerations for FMC 
migration are compared. FMC framework and 
required investments assumed for the study are 
introduced, and considerations on OPEX (opera-
tional expenditure) are presented. Afterwards, 
the composition of FMC services offered is 
described and an elaboration of the common 
underlying geographical-economic model is 
given. The results for an integrated operator 
with and without FMC service provisioning are 
analyzed. The article concludes with an outlook 
on the potential impact on a next generation 
operator’s future strategic decisions.

PlAyers IN the FMc 
servIce gAMe

The highly complex FMC environment com-
prises the following players, who all are eager to 
gain a share of the value generated by FMC:

• Access and core network operators
• Transport network operators
• Service delivery platform developers
• Content providers that may produce content 

applicable for FMC devices
• Service operators offering value-added 

services to the end-users
• Software manufacturers providing client 

software for efficient switching between 
multiple radio technologies, terminal oper-
ating systems, and desktop SW vendors 

• Handset manufacturers producing multi-
radio  handsets or smart cards

• Network vendors
• National regulatory and competition au-

thorities

The expected gain can be achieved within 
different areas so that the need for FMC deploy-
ment is driven from these sectors. Some of the 
key drivers are described here:

• Industry drivers: From the industry’s 
view-point some of the main drivers are: 
cost and investment savings, by eliminating 
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redundancies and harmonizing the network 
and service management; faster time-to-
market by having the ability to flexibly 
provide and deploy new and advanced 
services over multiple end-user devices 
simultaneously; and the ability to retain 
customers’ loyalty by making access to 
services easy and convenient.    

• Technology drivers: The main drivers 
include beside others: the progress in re-
search, development, standardization and 
implementation of enabling technology 
platforms such as IP Multimedia Subsystem 
(IMS) (3GPP TS 23.228, 2008); availability 
of a growing number of multi-radio hand-
sets.

• Market drivers: Some of the main drivers 
are: the customer demand for ubiquitous 
access of advanced content and services; 
single authentication, authorization and 
accounting (AAA) capabilities; ease of 
use; affordability of new services.    

IMS is considered as the key platform 
required for migration to a fully-functional 
FMC. However, operators have already taken 
the first step towards FMC with the deployment 
of transition technologies such as UMA/GAN 
(Unlicensed Mobile Access/Generic Access 
Networks) (3GPP TS 43.318, 2007). Examples 
of some such services are: BT’s Fusion, NTT 
DoCoMo’s PASSAGE DUPLE, and TDC’s 
Duet (OECD, 2007). The National Regulatory 
Authorities (NRAs) globally are following these 
developments and working towards amending 

existing policies and creating new ones that can 
enable the industry players in creating value 
which will also benefit the end-users.  

Considering all these aspects of FMC, the 
article investigates the case of an integrated 
operator in a Western European market setting, 
in its quest for migration to FMC.  

MOtIvAtION AND strAtegIc 
cONsIDerAtIONs OF AN 
INtegrAteD OPerAtOr

As already mentioned, an integrated operator 
is characterized here as the owner of both fixed 
and mobile networks in a market, initially hav-
ing a clear separation of the fixed and mobile 
operations’ business units, i.e., each having its 
own customer care, marketing, subscription 
management, network and service provision-
ing units. Traditionally, an integrated operator 
has been one of the incumbents in the market, 
often having a leading market share. Figure 
1 illustrates some of the major reasons for an 
integrated operator’s interest in migration to 
FMC from its existing situation.  

In order to solve the issues (as mentioned 
in Figure 1), the integrated operators are mo-
tivated to deploy FMC, which will enable the 
provisioning of advanced multimedia services 
easily and efficiently with a shorter time-to-
market, across multiple access networks (with a 
common IP-based core network). Such services 
are expected to retain the loyalty of customers, 

Figure 1. Issues in integrated operator’s business

Integrated operatorIncreasing cost
of managing multiple 

networks

Revenue erosion 
from existing services

Market share erosion
due to competition

Increasing cost
of advanced service 

provisioning
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reducing the churn and generating new sources 
of revenue. 

However the provision of a full FMC 
service portfolio also introduces new risks and 
challenges to a traditional network operator. 
New FMC services may substitute existing 
profitable products and thus cannibalize an 
operator’s business case. Alternatively to car-
ing for both high-quality connectivity through 
access network capacity and core network 
transport and service deployment and provision-
ing an operator may decide to concentrate on 
connectivity together with network services as 
mobility, QoS, 4AC (i.e. AAA including Audit-
ing and Charging),  location information etc.. 
The following sections elaborate the study of 
an integrated network operator’s migration to 
FMC with and without providing full service 
control. The study investigates the impact on 
profitability, and discusses the related issues 
and possible solutions.

FMc FrAMewOrk AND 
INvestMeNts 

An integrated operator, with ownership of both 
fixed and mobile networks (access, transport 
and core) is considered in this study. Such an 
operator may offer ubiquitous mobile services, 
which are purely based on cellular networks 
(GSM, 3G) in rural areas, complemented by 
Wireless Local Area Network (WLAN) hotspot 
coverage in popular public areas (mainly ur-
ban), whereas in the indoor areas, the services 
offered may be a combination of home xDSL 
(Digital Subscriber Line) and WLAN or even 
WiMAX (Wireless Interoperability for Micro-
wave Access). To achieve full FMC, both fixed 
and radio networks are based on IP. The IMS 
platform specifies interoperability and roaming, 
provides charging and security, thus making it 
easier to achieve service interoperability across 
different operators in terms of connectivity. The 
integrated operator will have a better potential 
compared to pure-play fixed or mobile opera-
tors, present only in either the fixed or the mobile 
business, to offer a single bill, single number, as 

well as a set of services that may be delivered 
independent of, or specifically adjusted to user 
location, terminal capability and available ac-
cess technology. 

In the modeling of integrated operator’s 
migration to FMC, two key enablers, IMS and 
UMA/GAN were considered. We will try to de-
scribe briefly the functionalities, dimensioning 
and other assumptions of the different elements 
constituting IMS and UMA/GAN. IMS, a plat-
form for common control of integrated services 
including access and resource management of 
both wired and wireless technologies is seen 
as the prerequisite for achieving complete and 
true FMC. However, IMS service features such 
as Voice Call Continuity (VCC) are currently 
in its final phase of development and not yet 
ready for commercial deployments. Hence, 
in the interim, UMA/GAN is considered as a 
pre-IMS solution.  deployed with the primary 
goal of migrating existing customer base to 
FMC services and retain the market share, 
Therefore, UMA/GAN’s main contribution is 
in preventing the decline in existing revenues 
rather than generating new revenues. 

The architectural components of UMA/
GAN and IMS considered in our study are 
described as follows:

UMA/gAN Architecture and cost 
elements

UMA/GAN is a mechanism at the access net-
work, which enables the seamless provision-
ing of circuit-switched (CS) services (such as 
GSM voice calls) over packet-switched (PS) 
unlicensed WLANs and broadband networks. 
Current 3GPP standard for UMA/GAN sup-
ports GSM and GPRS services (via the A/Gb 
interface). Support for WCDMA (Iu interface) 
is expected in the future. In the assumed sce-
nario, UMA/GAN is deployed at the beginning 
of the modeling period as a provisional solu-
tion (before IMS VCC is deployed in 2009) 
to offer the user voice services across the CS 
GSM network at their homes via WLAN APs 
attached to broadband access network. Such 
an overarching provisioning of voice calls 
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enables operators to add value to the existing 
voice service of customers (by offering lower 
priced calls at home) and also allow for more 
efficient management of traffic load. 

The UMA/GAN architecture considered 
for the model is shown in Figure 2.

The key architectural elements considered 
in our study for UMA/GAN are as follows:

• Access Point (AP): An AP operates at the 
unlicensed 2.4 GHz and 5 GHz spectrums 
offering a local area network access to 
mobile handsets. These APs support IEEE 
802.11 a, b and g standards. A single site 
may have one or more APs depending on 
the capacity of each AP and the traffic 
demand.

• Generic Access Network Controller 
(GANC): A GANC acts as an aggrega-
tor of APs and performs Authorization, 
Authentication and Accounting (AAA) 
functionalities for the customers accessing 
services through APs. GANC is the equiva-
lent of Base Station Controller (BSC) in 
GERAN. 

• Network/Service Management System 
(N/SMS): An N/SMS element consists of 
network and service related management 
systems essential for managing the GANCs 
and services offered over APs

These three cost elements are associated 
with UMA deployment in the business analysis 

with GANC contributing to 12%, APs to 2 % 
and N/SMS to 1% of CAPEX during the study 
period.

IMs Architecture

IMS is generally accepted to deliver SIP-based 
session-oriented applications, including voice, 
dual-mode/FMC, unified messaging, presence, 
video sharing, enterprise integration (e.g. IP 
Centrex, Mobile PBX, Hosted Call Center), 
online and mobile games, group chat, and 
push-to-talk/push-to-video.

The IMS architecture used for the model 
is shown in Figure 3, where functionalities 
are mapped to physical components. The user 
equipment (UE) accesses IMS through an access 
network. The heart of the IMS system is the Call 
Session Controller (CSC). It is connected to a 
Home Subscriber Server (HSS) and two media 
controllers: the Media Resource Function Con-
troller (MRFC) and Media Gateway controller 
(MGC). AS refers to a generic application solu-
tion which would basically be a service delivery 
platform (SDP) offering both operator’s own 
and third-party services. Support Functions (SF) 
are an estimate of necessary PS transfer (TSF) 
and business support system (BSS) upgrades 
due to IMS. VCC (3GPP TR 23.806, 2007) 
functions are provided for seamless voice call 
handover in different access networks both in 
CS and PS domains including Supplementary 

Figure 2. UMA/GAN network architecture
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Services support like Line Identification, Call 
Forwarding, and Call Barring.

IMs Dimensioning

One of the main tasks of the IMS part of the 
FMC model is to calculate the annually required 
capacities for each IMS component, thereby de-
termining the number of each IMS components 
required for the rollout i.e. the shopping list, as 
shown in Figure 4. The main variables affect-
ing the shopping list are service usage and the 
number of FMC subscribers. Usage translates 
into three technical dimensioning parameters 
which will be elaborated later. The number of 
subscribers is dependent on population, IMS 
compatible device penetration, IMS service 
penetration and operator market share.

The input data used in dimensioning is 
based on insight within the ECOSYS consor-
tium, six open semi-structured expert interviews 
conducted during November and December 
in 2006, analysis of IMS products from 11 
vendors, and several academic, analyst and 
industry sources.

The dimensioning rules and the included 
functions of IMS components are presented 
in Table 1 based on expert opinions and IMS 

product analysis. The reference prices are for 
the year 2007, VCC being an exception with 
the reference year 2009. The components are 
subjected to price erosion defined later.

BHSA refers to Busy Hour Session At-
tempts. It is calculated from service usage by 
applying session attempt (SA) and a busy hour 
(BH) multipliers to the usage data. For a call, 
1.0 SA is assumed. Other service dimension-
ing units are related to it: a message 0.5 SA; 
a presence update 0.2 SA; and a service setup 
0.9 SA. BH usage is estimated to be 20 % of 
total usage. For the VCC component only VCC 
related call usage is taken into account.

The ports number used with the MGW 
component refers to simultaneous CS calls proc-
essed. For calculating that, CS voice penetration 
and CS call interconnection rates are assumed. 
The final result is derived for the BH using Lit-
tle’s formula (Durrett, R,.2001), with a uniform 
distribution and average call lengths.

The MRFP component employs actual data 
transfer capacity. It is used for audio and video 
conferencing, network announcements, and 
voice mail. Estimates of shares of calls, aver-
age session lengths, data rates, and occurrence 
probabilities are used to yield data volumes. 

Figure 3. IMS architecture
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The end result for the BH is derived similarly 
as in the MGW case.

The IMS media and interconnection pa-
rameters, i.e. parameters related to MGW and 
MRFP, are presented in Table 2. They are derived 
based on expert opinions and standards (3GPP 
TS 26.236, 2008). For both audio and video 
conferencing, 3.5 users per conference with a 39 
kbps stream for audio and a 74 kbps for video 
per each user are assumed. Announcements and 
voice mail are played with a 39 kbps stream. 
The call interconnection departure rate is the 

number of calls departing to other networks out 
of the total number of calls. The call intercon-
nection arrival rate is related to the number of 
calls arriving from other networks. 

The number of subscribers is a multipli-
cation of population, IMS device penetration 
rate, IMS service penetration rate, and operator 
market share. These estimations are handled in 
Chapter VII. Table 3 depicts other IMS time de-
pendent parameters based on large set of analyst 
reports and studies, combined with in-project 
expert judgement (ARCEP, 2005; Bundesnet-

Figure 4. IMS dimensioning general structure

Comp. Capacity Unit Included functions Price (€)

AS 2 500 000 subscr. Generic Appl. Solution 2 200 000

CSC
2 000 000 subscr. P-CSCF, I-CSCF, 

S-CSCF, BGCF 3 000 000
2 000 000 BHSA

HSS 2 500 000 subscr. HSS, SLF 1 100 000

MGC 2 000 000 subscr. MGCF, SGW 800 000

MGW 25 000 ports IM-MGW 2 300 000

MRFC 2 000 000 subscr. MRFC 600 000

MRFP 1 Gbps MRFP 2 400 000

SF 2 500 000 subscr. BGW,IBCF,TrGW,BSS 900 000

VCC 2 000 000 BHSA CCCF, NeDS 800 000

Table 1. IMS components’ dimensioning
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zagentur, 2005; CapGemini, 2005; Informa, 
2006; International Game Developers Associa-
tion, 2005; Ofcom, 2006; RealNetworks, 2005; 
Strategy Analytics, 2006;  UMTS Forum Rep. 
33, 2003; Verkasalo, H., 2007),. The CS voice 
penetration rate is used in MGW traffic calcula-
tions. The VCC penetration rate is utilized in 
load calculations of the VCC component. The 
component price erosion depicts a common 
falling price curve for the IMS components. The 
usage figures are based on per user per month 
(PUPM) basis and combine both downlink and 
uplink usage. 

OPeX cONsIDerAtIONs

The operational expenditures for an integrated 
operator can be divided in to seven general cat-
egories listed and described in the following:

• Network related elements: includes all the 
necessary costs for network operation, OSS 
operation, maintenance and repair of the 

network elements, equipment and software 
licenses, rental of network resources, costs 
for site rental and electricity. 

• Interconnection and roaming costs: ter-
mination fees for calling or completing a 
call or a session originated or terminated 
in another network.

• Marketing and sales related elements: 
costs including advertisement, customer 
acquisition, SLA (Service Level Agree-
ment) negotiation and subsidization.

• Customer service related elements: costs 
associated to customer care and CRM 
(Customer Relation Management) opera-
tion.

• Charging and billing: includes traffic me-
tering, accounting and controlling.

• IT and general support related elements: 
includes Business IT, management support, 
and costs regarding the purchase of licenses 
for content delivery.

• Service development related elements: 
includes new service related market re-
search, design and development as well 
as integration to operational and business 
support systems for provisioning, manage-
ment and monitoring

Costs within these categories have only 
been considered here in case they are affected 
by a potential operator decision for migration 
to FMC - in terms of savings and additional 
expenses affected by the FMC decision:

• Costs related to network elements and in-
terconnection and roaming will generally 
be reduced for a convergent network with 
less elements and common management 
system. 

• Marketing and sales, customer services, 
and IT and general support related elements 
are characterized by additional effort in 
the beginning, e.g. in terms of processes 
for and advertisement of the new FMC 
subscription, whereas towards the end of 
the study period savings thanks to unified 
products and a single interface towards the 
customer will occur in the FMC case.

Voice conference share (% of calls) 0.1 %

Voice conference average length (min) 30

Voice conference data rate (MB/min) 1.02

Video conference share (% of calls) 0.05 %

Video conference average length (min) 30

Video conference data rate (MB/min) 1.94

Announcement probability 10 %

Announcement average length (min) 0.2

Announcement data rate (MB/min) 0.29

Voice mail probability 5 %

Voice mail average length (min) 0.5

Voice mail data rate (MB/min) 0.29

Call average length (min) 1.50

Call interconnection departure rate 50 %

Call interconnection arrival rate 200 %

Table 2.  IMS media and interconnection pa-
rameters
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• Marketing and development of services 
will become cheaper as the same services 
for both mobile and fixed systems have to 
be considered only once

The results of a break-down of OPEX 
savings will be shown in Figure 8.

FMc servIce OFFerINgs

Modeling of the offered services and service 
bundles is an essential part of the scenario 
description. 

The starting point for the FMC products is 
a converged voice product, which is enhanced 
over time with converged data services. The 
FMC integrated operator will initially offer four 
options for the customers: the FMC Bronze, 

Silver, Gold and Platinum packages (shown 
in Table 4).

Figure 5 illustrates the distribution of 
users that will use the FMC products, among 
the different offered packages. In addition to 
the components mentioned in Table 4, each of 
the above packages also include some FMC 
services (e.g. free access to Wi-Fi spots, VoIP, 
instant messaging etc.) as part of the bundle. 
The reasoning behind such free FMC services 
in the early stages of FMC introduction is to at-
tract customers to these packages. The monthly 
revenue per FMC customer is calculated as the 
sum of the separate subscriptions (fixed voice, 
mobile voice, fixed BB and mobile data packet) 
minus a reduction of 10%. In addition to this, 
price of each FMC package, mentioned in Table 
4, as well as non-FMC service is assumed to 
decline by 5% annually. Such a price cut by as 

 2007 2008 2009 2010 2011 2012 2013 2014

VCC penetration 0 % 0 % 50 % 45 % 40 % 35 
%

30 
% 20 %

Component price 
erosion  -10 

% -5 % -2 % -2 % -2 % -2 % -2 %

Calls (PUPM) 230 234 238 242 245 250 249 252

Messages (PUPM) 48 71 89 110 126 144 166 189

Presence updates 
(PUPM) 48 101 184 268 330 372 389 413

Service setups 
(PUPM) 6 10 19 32 49 71 91 107

Table 3.  IMS time dependent parameters

Voice (mobile/ 
fixed unlimited 
national calls)

Fixed 
BB
Internet 

Mobile   
.     data 
quota

per month

Initial tariff 
per person
per month

Bronze + + 0 45 €

Silver + + 20 MB 50 €

Gold + + 200 MB 69 €

Platinum + + 2 GB 93 €

Table 4.  FMC services
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much as 15% in three years  has been expected 
since some time (Exane BNP Paribas & Arthur 
D little, 2006)

Upon these package based monthly fees, 
the FMC customer can subscribe to certain new 
services for additional fee. All these additional 
services are presented in Table 5. In our study, 
we have made a differentiation among FMC 
services as completely new services (such as IP/
Mobile TV, Unified communications), not fully 
available in the separated non-FMC networks, 
and IMS-based services (such as IM, VoIP) that 

potentially substitute the classical ones and 
thus cannibalize the operator revenues. Can-
nibalization means that customers adopting IM 
service partly skip the use of traditional SMS, 
and usage of VoIP will reduce the CS voice 
revenues. However, e.g. SMS is still utilized to 
reach those users not yet migrated to IM. Also 
usage of community-based services (groups, 
social networks, blogs etc.) will have some 
impact on existing messaging, with raising ef-
fect on usage even for those still participating 
through e.g. SMS-IM gateways. Unified Com-

Figure 5. Services distribution
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60%
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80%
90%
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2007 2008 2009 2010 2011 2012 2013 2014

FMC Platinum
FMC Gold
FMC Silver
FMC Bronze

FMC 
Services

FMC Service Enablers 
(“x” here  represents the 
potential utilization for 
enhanced services)

% of customers 
adopting FMC 
services during 
study period

Service 
character

 Locati-
on info

Pres-
ence/ 
Profile

QoS 2007 2014 New Substi tute

IM X x  2 30  x

VoIP X x x 1 50  x

IP/mobile TV X x x 0,5 15 x  

Network Gaming X x x 0,5 20 x  

VoD   x 1 25 x  

Unified data access X x  1 50 x x

Community- based services X x  1 50 x x

Unified Communications X x x 1 17 x  

Table 5.  New and substituting FMC services
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munication (i.e. offering all person-to-person 
communication services with single-sign on) 
will primarily be focused on business customers, 
adding value to the current person-to-person 
offerings (AT&T, 2008).  Growing demand 
has been identified for location information by 
major market researchers (e.g. Gartner, 2006; 
Juniper, 2006; Canalys, 2006; Canalys, 2008).  
Location information, together with enhanced 
profile and presence information, increases 
the convergent service possibilities, both com-
munication and content related. Improving 
interaction and communication between differ-
ent electronic devices, over the air, increases 
further the benefits and attractiveness of the 
FMC offering. 

Expected additional monthly revenue for 
the FMC operator is 10 € per subscriber of the 
new FMC services together (excluding Unified 
Communications) and 10 € for Unified Com-
munications (intended mainly for the business 
customers). Unlike the FMC packages previ-
ously mentioned, no price erosion has been 
assumed for these new FMC services due to 
increasing customer value during the study 
period. We have assumed 30% operating profit 
margin for these services. 

The new services will have an impact 
on transport costs, but assessing the current 
packet based network and radio technologies 
development, we estimate that the services can 
be provided feasibly in the framework of the 
mobile data quotas introduced in the packages 
above. The investments in core IMS are cal-
culated through IMS dimensioning procedure 
presented in the chapter IV above. In addition 
to that, investments for additional enablers, 
like application servers and support systems, 
are estimated to be 70 M€ per 2.5 M FMC 
subscribers during the study period.

Geographical-economic modeling

The country type considered for the market 
modeling is a “Large Country” in Western 
Europe such as France, Germany, Italy, or UK. 
The market’s figures are calculated as averages 
of France, Germany, Italy and UK. The total 

population is 65.2 Mio (with a yearly growth of 
0.3 %), the average household has 2.3 persons, 
while the surface area is 370,000 km2 (European 
Communities, 2007). The overall surface area 
is not the sum of all the modeled areas (dense 
urban, urban, suburban, rural) because certain 
areas (lakes, mountaintops etc.) are not covered. 
The study period is 8 years, starting from year 
2007. The integrated operator has a strong 
market position in the beginning: 60% in fixed 
telephony, 50% in BB and 40% in mobile. Fifty 
percent market share of converged customers 
is assumed, if entering to the FMC path. If not, 
it is estimated that half of the potential FMC 
subscribers are lost. FMC offering can also lure 
new customers, but this has not been considered 
here. The basic assumption relating to competi-
tion has been that, if going for the FMC services 
the incumbent can keep its market share, but 
if not, the competing offerings will erode its 
customer base, usage figures and revenues. 
Here we restrict ourselves to the situation of 
an operator within a saturated mobile market 
(such as North America or Western Europe) – 
the case may be quite different for emerging 
markets also studied within the framework of 
project ECOSYS (ECOSYS, 2004-2007). For 
the FMC case, we estimate the potential for 
integrated FMC customers from the penetra-
tion of IMS capable terminals and IMS service 
demand. Although the break through is expected 
by UMTS Forum to take place only after 2012 
(UMTS Forum Rep. 37, 2005), in our case where 
the operator strongly promotes FMC and IMS, 
we end up with more steady growth from the 
beginning (see Figure 6).

The analysis in this scenario focuses on 
calculating the effect of the integrated opera-
tor’s decision, whether to migrate to FMC or 
not, on its overall business. This means that 
only the differences (i.e. delta) between the 
non-FMC and FMC (network and service) 
case are considered. Revenues and costs that 
would exist regardless of FMC are not treated 
separately. At the beginning of the study period 
the operator has two options: either he will 
implement FMC, begin the installation of the 
various IMS elements needed and start offer-
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ing new services or continue with the existing 
condition, meaning, the operator will continue 
to own two different networks.

resUlts AND ANAlysIs

The advantage of FMC approach for an inte-
grated operator is demonstrated as the delta 
difference between an FMC-driven strategy 
and the expected development for a non-FMC 
scenario. This delta will show up in the opera-
tors’ additional FMC related investments and 
additional operational expenditure (OPEX). 
FMC approach affects also the market share 
and service demand figures, reflected in delta 
revenues related to both factors. In addition, 

the new convergence services add new profit 
streams to the business case. Cash flow com-
parison over the study period is provided in 
the Figure 7. 

Application servers and the IMS related 
PS signaling and CS-PS gateways are the main 
sources of additional (delta) CAPEX for an 
integrated FMC operator. However, there are 
many sources of cost uncertainty dependent on 
the existing architectural structures of the opera-
tor. These include support function upgrades, 
service realization aspects and service usage. 
The extent of required business support system 
(BSS) updates due to IMS will be highly de-
pendent on operator and service requirements. 
Operators with outdated legacy systems will 

Figure 6. Penetration of convergence customers for the FMC case
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face higher additional costs than operators with 
up-to-date systems. 

Compared to the estimated rather small 
FMC-investments, 721 M€ over the whole study 
period, related to the FMC customers (without 
considering the network migration towards IP) 
there is a huge potential for FMC operator in 
OPEX savings. 

At the end of the study period, the yearly 
OPEX savings due to convergence are estimated 
as substantial, over 800 M€ in 2014, which is 
about 7% of the total yearly OPEX of the opera-
tor (see Figure 8). From the results, we can see 
that after some years, the operator will reduce 
its OPEX compared to the non-FMC situation. 
The trend in the OPEX savings is growing 
even after the study period, giving a consider-
able competitive advantage for the integrated 
operator selecting the FMC path. 

 Major contributors to overall OPEX over 
the entire study period, are customer care 
(40%), network maintenance and management 
(19%), IT support (15%), and expenditures 
for marketing, sales, and customer acquisition 
(12%). Roaming regulation and expected in-
terconnection models for IP networks are still 
uncertain and may not differ very much from 
the non-FMC situation, whereas figures for 
marketing will increase in the beginning as new 
products and services have to be established. 
The saving increases towards end of the study 
period because a concentration to converged 

products will occur. Similarly, the customer care 
effort will be reduced because of less separate 
subscriptions within the integrated converged 
network compared to two separate networks 
and multiple subscriptions per person.

If going for FMC, the operator is estimated 
to lose revenues, since the tariffs of the new 
products should have a discount compared to 
the sum of the mobile and fixed tariffs in the 
non–FMC case.  

On the other hand, we estimate that if the 
integrated operator does not invest in FMC, it 
will start losing customers to other operators 
that are driving FMC. We estimate that in the 
non-FMC operator case the market share in 
all sectors, mobile, fixed voice and BB goes 
down due to competition and lower price 
bundles offered by the FMC operators. This is 
estimated to have a big positive effect in the 
long run, even 1500 M€ yearly impact in the 
end of the study period. The combined impact 
on profitability by these revenue streams sums 
to 500 M€ yearly delta net cash flows in 2014, 
as taking into account also the negative revenue 
“cannibalization” effect of the lucrative product 
bundles (see Figure 7). 

As being in a strong position to provide the 
new services for its converged customers, the 
FMC operator is estimated to produce additional 
profits in the residential and business markets 
with total value growing up to almost  1000 M€ 
in the year 2014 as seen in the Figure 7.

Figure 8. FMC case OPEX (delta) breakdown (negative values show OPEX savings)
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Combining these effects, the integrated 
operator selecting the non-FMC path is foreseen 
to be in a much weaker position in the end of the 
period, in this kind of competitive situation. As 
seen in Figure 7, the yearly net cash flow gap 
towards the FMC scenario may sum up to over 
2 B€ in the end, endangering the overall profit-
ability of the non-FMC integrated operator.

Nowadays an incumbent integrated opera-
tor faces the challenges of growing competition 
by new entrants in the form of (Internet) service 
providers and meanwhile well established mo-
bile operators with lower operational costs and 
generally higher flexibility to market dynam-
ics. According to the results of this study, the 
negative effect of correspondingly resulting 
customer and revenue loss can be fought back 
by the introduction of FMC and the integration 
and cooperation of the fixed network operations 
with the mobile counterpart.

Only together with the use of common 
interoperable standards for both the fixed and 
mobile networks and their integration, at least 
at the level of common service provisioning 
platforms (application plane), to simplify 
deployment of intuitively usable converged 
services, and with unified marketing (single 
bill), will the customer attractiveness and 
OPEX savings increase and stabilize profit and 
customer figures.

Further investigations are required to 
assess the impact of new integrated network 
and service platforms on the overall system 
performance, QoS, security, scalability and 
the potential for easy and fast deployment of 
new services (service modeling), including 
the converging front office and back office IT 
systems of the operator. .

cONclUsION

Players in the ICT ecosystem are identifying 
strategies to maximize their benefits from 
convergence, driving new revenue streams 
and reduced costs. The article presents a 
techno-economic analysis of an integrated 

operator, aiming to demonstrate the impact of 
FMC approach on its business, in comparison 
to sustaining with separate fixed and mobile 
business operations.

The results demonstrate increasing cost 
savings especially in terms of OPEX in later 
years of the study period and that is expected 
to continue further, thus giving the integrated 
operator a competitive advantage vis-à-vis 
operators without the convergence strategy. 
In addition to the estimated cost savings, the 
integrated operator gains better possibilities to 
retain its market share, which might have even 
wider impact on profitability than the potential 
cost savings. The third benefit is that FMC 
strategy enables the operator to compensate 
the unavoidable revenue erosion from existing 
services by introducing packages with new 
FMC services for the advanced customer base. 
Despite our rather cautious assumptions, the 
results show clearly positive impact of the FMC 
strategy. Further work is required to investigate 
deeper the new service provisioning approaches, 
platforms, partnering and business models, and 
their effect on the overall business.       
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