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Considerations and Conclusion







Reality (Present)
Business and personal lives have become mare with multiple networks and

devices; applications and informatiom, service contracts and bills.

FMC promise (Future)

The ability to enjoy anytime, anywhereansistent seof voice, data & media services
from any fixed or mobile terminal in adevice and network agnostic mannethat serves

the customer in the best - value for money - way.

Target: A unified user experience through full mobiity and network transparency

(with seamless roaming between different networksabling the offer of:



What Is EMC 2

* Device convergence: a single device supports
several access types, e.g. GSM, WCDMA and
WLAN. It allows usage of multiple services/applica-
tions, reusing the same functions for identification
and authentication.

Service convergence: the same end user services

are provided independent of access technology
and device.

Network convergence: aiming for operator cost
efficiency, one network is used to support several
access technologies for the provisioning of end
user services.
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EMC Senvices : Tihe fight over moblle iIrhome minutes

Competition intensifies about the in-home minutes as many players are addressing the
market (fixed operators, mobile operators, cable TV providers etc)

Western Europe

At home
At work
Travelling
In-car

Other

14%
4%

Source: Wireless Broadband Analyst, 2005

Dual mode services is a tool used by all service providers to fight the competitive game




\Why are eperators interested in offenngEMC senvices?

- Governance within especially fixed/mobile - Device availability is a main concern
operators is a key challenge for dual mode among all service providers
services

. G Device
Broadband and WiFi Ll bles Availability

penetration are « Competition for in-home
sufficiently high in most minutes is a kesf driver for
developed markets dual mode service

A lot of discussion but

little regulation on VolP
and Mobile VolIP for

emergency services

Competition laws and
regulation may impede

the progress of some SeWiceS

operators such as VolP
service providers

« The cost of delivering
FM C voice services is a strong
driver

Coverage « Lack of indoor coverage is
a driver for dual mode

Customer service for dual S el NAY HIETerS

mode service will be a

challenge for most operators L
- Dual mode service is expected to

Increasing network capacity for voice reduce churn as it providers
calls is not a driver for dual mode service tighter bundling of services




Benefits off EMIC for different operator types

MNeed to partner with a
mobile player to:

* Take advantage of
fixed-to-mobile
supstitution trend

* Reduce churn through
bundles

* Compete for residential voice traffic/drive FMS
* |mprove residential in-home in-home coverage
s Price and service differentiation opportunity

Mobile-only
operators

Fixed/
proadband Fixed-mobile
providers without operators
MVINO arm

Fixed/
broadband
providers with
MWMVINO arm

s Take advantage of fixed-to-mobile substitution
trend via MVMNO

* Reduce churn through bundles

Defense of fixed traffic
& customer base
Improve in-home
coverage

Reduce churn through
bundles

Price differentiation
opportunity




Eundamentals are new: in place for EMC te happen

FMC has been hyped several times before

— GSM/DECT combo phone (too big, too complex to use)
— Home base station (regulatory problems)

Fundamentals are now in place for FMC to happen

— Fixed Mobile Substitution is happening and puts pressure on fixed operators — converged
services can keep some traffic in fixed network

— Technology maturity enables converged services
— Wi-Fi is stable and widely available
— Broadband provides high throughput and is widely available

Broadband Penetration*

Broadband penetration (number of connections per il

POP) indicates the current situation, which is not 25%
typically the same thing as the addressable market 20%

— The coverage of broadband technologies is more important
for addressable market for fixed/mobile operators

— Early adaptors for dual mode services are typically those 10%
who already have broadband 59,

15%

A certain level of broadband penetration is needed for 0% r ' ——,
service launch, but the upper level of penetration is . e

. . America Markets
secondary as it takes time to reach the cap

)
* Mumber of connections per 100 POPs, ma o

alclo85 hinking for o 1




Evolution eif FMC s

Increasing
complexity

A

. » Single device

(e.g. Wifi,
GSM, 3G)

*One bill

* Cross
product
discounts

» Seamless
delivery of
same
products
across

mobile, web,

PSTN etc

* Shared
resources

« Single
customer
interface

* Shared |IP
backbone

*Shared IN
services

» Shared
customer
service

@ Spactrum Strategy Consultants 2005 | 05.11.15 (C) FMC (S0078}




i VIEtneaS i liecnicalNimplemeniauen

A. UMA (Unlicensed Mobile Access)

B. IMS (IP Multimedia Sulbsystem)




Device convergence witht UMAUnlicensed Mohile Access

Global standard
[3GPP Release ¢)

Leverages existing core network
(Switching, 0SS, Billing....)

Full service transparency
(Circuit, Packet, IMS)
Seamless handover
(GSM/UMTS to WLAN)

All broadband technologies
(DSL, Cable, TI/E1, WIMAX,...)

All WLAN technologies

(Wi-Fi, Bluetooth, UWB,...)

All WLAN environments
(Home, Office, Campus, Hotspot,...)




Eunction ofi EMC through UMA

MNO Core Network

GSM
UMA
MS Hand
anqaover
Iﬁ}

Wi-Fi/
Bluetooth

= Broadband

Residential
Gateway




Availanility: off UMA netwerk equipment & terminails

Vendor UMA solution Availability Vendor Model(s) Availability

Together with Spatial Announced June
2005, potentially
available now

Own UNC Available

P50 2005

UCP-100 No information

V560, Razr, AS10 V560 — Now
Razr — 2H 2005
A910 - 1Q 2006

CL400 No detailed
information

Own UNC Available
Kineto's software, Available
possibly own hardware

Resells Kineto's UNC Available

Handset announced | 1H 2006

Handset announced | No detailed
information




Netwerk convergence witht NGINI & IIVIS




Wnat is IMS (IP Multirmnecdia Supsysterrn)?

IMS is an emerging core network architecture, through which it isifleso offer voice,
data and video services in any combination, and over any aws®awk (fixed or mobile,

wireline or wireless).

IMS started as a technology for supporting multimedia services m@&tde networks, under
3GPP standardisation. Today IMS has been also adopted by NGiMetures of fixed
networks, and is expected to play a significant role in FMC.

IMS has been structured over SIP protocol, which has been asskd basic technology for
the control of IP communications in NGN networks.

The basic advantages of IMS are:
a) Independence of the access network
b) Mobility of users and terminals

c) Provision of extensive IP services

17



Neatworlk arcnlteciure of VIS

3GPP IMS Architecture

Basic IMS nodes:

» Call Sesion Control Function (CSCF)
« Home Subscriber Server (HSS)

» Application Servers (AS)
18



Provisiorn of converged services wiin [IMS

Combinational services

Active phonebook & availability of services

19



Foadmapof FMC tecnnical Implermentation

For short/mid term implementatio® UMA

For long term implementation ® IMS

20



IV,

International trends on FMC
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The largest integrated operators in Europe (Brifislecom, Deutsche Telekom, France
Telecom, Telecom Italia), Asia (NTT, KDDI, Korea Tetan) and USA (Cingular) have
already started the provision of FMC servicesheythave included them in their short-
term business plans.

In parallel they have proceeded to the formatibthe FMC Alliance, which consists of 25
international operators and aims to the spreadifdve.

Analyst predictions are very optimistic for thecaptance of FMC services during the
next five years :

122 million FMC subscribers by 2010
80 billion US dollars for FMC market by 2009 (Pyndmesearch report)

22
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Earmples of FMC services provided py large operater

BT Fusion technical and commercial features

UMA technology with Bluetooth for wireless locai@ess (Wi-Fi in second phase)

Mobile access through MVNO agreement with Vodafone
Both a classic PSTN/ISDN and a broadband conneblydBT are required

Every  Fusion terminal has its own number (from the mobéewvork)

Seamless handover between the two networks. Clipigjimased on the tariffs of the initial network.

Up to 6 terminal may be connected to the hub,@®Bitoncurrent calls may be accomplished. The
fourth concurrent call is routed through the mobigwork.

The subscriber may also use his terminal througitheer Fusion hub, charging his own account

The subscriber continues to receive the usuafdrilthe fixed & broadband services, plus a separa
one for Fusion.

Fusion terminals may be used for sending SMS and MMS

Fusion terminals may be used abroad through roa(quiad-band)
23



Earmples of FMC services provided py large operater

U)

DT announced in August 2006 its FMC product T-Ghis. available in two versions. Both are able tc
communicate via the GSM mobile network, but onesuke Internet (VolP) for calls at home and at
WiFi hotspots, whereas the other manages connacéibnome on the standard fixed network.

Both versions are being launched along with aftradariff packages, and both can be set so that
callers only need to know the home number. Sintgligiso extends to a single mailbox, address list
and phone hill.

Tl announced they will launch in 2006 Super-ph@dual-mode phone based on UMA.

Calls will be charged either as fixed-line or melxshlls, depending on the environment where calls
are made and the customer’s price plan.

The customer will benefit from the most conveniemiff and will receive two separate bills.

24



=MIC Alllance

» The Fixed-Mobile Convergence Alliance (FMCA) iglabal alliance of telecom operators whose
objective is to accelerate the development of Cayerece products and services.

« FMCA'’s mission is to abolish the distinction betmefixed and mobile for their customers, providing
superior wireless services irrespective of the dgohgy fixed or mobile networks.

 The FMCA, formed in mid-2004, operates under a demdum of Understanding (MOU) and
benefits from a growing membership base of 25 leatklecom operators, 24 of which are integrate

telecom operators owning both fixed and mobile :

Members of FMCA
France Telecom

TeliaSonera
KPN (Holland)
AT&T (USA)
Korea Telecom
Swisscom
Rogers Wireless (Canada)
Cesky Telecom
TDC Mobil (Denmark)
PCCW (Hong Kong)
Telecom South Africa 25
True (Thailand)




V.

Consicderations & Cornclusiorn
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Conslderations for FMC

There are some issues that should be further considered:

Merging of fixed and mobile divisions at several organisatianadls: technical,
commercial, corporate strategy, human resources, billing, castare.

Dual-mode terminals are not widely spread yet.
Harmonisation of fixed and mobile networks on mobility, sessomttrol, QoS, etc.
Strict regulatory requirements may be placed for integratechtgrs to offer FMC services

New investments are required for the integration of legacyhartgeneration netwoks.

Conclusior
FMC is expected to play an important role in the telecommuications market
during the next decade, as it is beneficial to:
» oOperators
e customers

e equipment vendors 27
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