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= UMTS today
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(Status: YE 2004)

Total subscribers worldwide: 1.7 bn
Thereof top 10 MNOs: 844 m
(50%)
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2bn

GSM-family

1bn
GSM-family
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300m subscriptions in North America

1bn subscriptions in APAC; 500m subscriptions in Americas

Above 600m GSM-family subscriptions in both APAC and Europe

1bn GSM-family subscriptions; 500m subscriptions in APAC
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Analog  ysTpMA
0,19% 0.07%

CDMA
0,43%

W-CDMA
0,01%

100.3 million subscribers

I GsM* [] Analog* [ W- CDMA
3 covA @ us-TDMA

* Including 2G, 2.5G and 3G technologies - ** Including both standards NMT and AMPS
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EGDE launches in Eastern Europe
Until now, 17 operators in 11 countries launched EDGE

Expected Launches in 2005

Bulgaria BTC

Montenegro  Promonte GSM

Serbia Mobtel Serbija

Ukraine Kyivstar GSM
UMC

Source: www.gsacom.com 05/2005; COM MN SM MA CA
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Country _ Operator Launch Date
Bulgaria Mobiltel 03/2005
Croatia VIPNet 04/2004
T-Mobile Q2 2004
Czech Rep. T-Mobile Q4 2004
Eurotel 03/2005
Oskar Mobil 03/2005
Estonia EMT 06/2004
Hungary T-Mobile 11/2003
Pannon 03/2005
Lithuania Bité GSM 12/2003
Poland Polkomtel Q3 2004
PTK Centertel Q4 2004
Romania Orange 10/2004
Serbia Mobtel pilot network
na. Slovakia Eurotel Bratislava 06/2004
Orange 01/2005
2H2005 Slovenia SiMobil Q1 2004
pilot net
Ukraine DCC/Astelit 03/2005
n.a.
na
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3G licenses — Overview of Awards and Launches
So far, only 5 MNOs launched their UMTS networks commercially

UMTS Network Launches

Country: Operator _Launch Date
Slovenia  MobilTel 04/2004
Poland Polkomtel  08/2004
Croatia VIP Net 01/2005
Poland PTC 04/2005
Romania  Mobifon 05/2005

Status

Commercial
Commercial
Commercial
Commercial

Commercial

SIEMENS

Until today, 27 UMTS licenses in 10 countries
have been awarded

Overview of Licenses Awarded
Country No. Awarded Operators

Bulgaria 1 03/2005 MobilTel
2 04/2005 Globul, BTC
Croatia 3 12/2004 T-Mobile, VIPNet, Treca Sreca
Czech Rep. 2 12/2001 EuroTel, T-Mobile
1 02/2005 Oskar Mobil
Estonia 3 07/2003 EMT, Tele2 Eesti, Elisa Mobile
Hungary 3 12/2004 T-Mobile, Pannon, Vodafone
Latvia 2 12/2002 LMT, Tele2
1 04/2005 Bité GSM
Poland 3 12/2003 PTC, PTK Centertel, Polkomtel
1 05/2005 Netia Mobile
Romania 2 11/2004 Orange Romania, MobiFon
Slovakia 2 07/2002 Orange, Eurotel Bratislava
Slovenia 1 11/2001 SiMobil

Source: www.gsacom.com (W-CDMA fact sheet, 05/2005); COM MN SM MA CA
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Upcoming UMTS licenses in 2005/6

Albania:

= Sale of fixed line monopoly incl. UMTS license planned for 2005
Bulgaria:

= 1 license awarded to MobilTel in 03/2005

= 2 licenses awarded to Globul and BTC in 04/2005

Poland:
= 4th UMTS license granted to Netia Mobile (unit of fixed-line
operator Netia) in 05/2005

Lithuania:
= Regulator plans to issue two 15-year licenses in 2005

Serbia/Montenegro:
= 3G licenses are expected to be issued in 2006

Romania:
= 3rd UMTS license planned to be awarded by YE 2005

Upcoming 2G licenses in 2005/6

Georgia:
= Auction for CDMA license in May 2005 planned

Poland:
= 4th GSM license to be granted in 2005
= Tender running since Feb. 22; still no winner announced
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Mobile
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About The UMTS Forum ©

Who are we?

» An international, cross-sector industry body comprising
operators, manufacturers, regulators, application developers,
research organisations and IT industry players.

Our mission...

» To promote a common vision of the development of 3G/UMTS and
of its evolutions, and to ensure its worldwide commercial success.

Our publications:

» Since 1997, more than 40 reports on Spectrum & Regulation, 3G/UMTS
vision, Customer Behaviour, Market Evolution & Forecasts, Technical
Studies & Implementation.

Recent issues: Strategic Considerations for IMS — the 3G Evolution,
Coverage Extension Bands for UMTS/IMT-2000 in the bands between
470-600 MHz, Magic Mobile Future 2010-2020...

The Future of (Mobile) Communication
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Standardisation is key to market success )

Multiple standards fragment the market and drive up the cost of interoperability y MTS
orum

Western Europe:

Geographic fragmentation with 18+ nations
and one wireless standard:
mobile penetration rate (SIM) = 92.3%

USA:

Technological fragmentation across

one nation with 5 wireless standards:
Status:

mobile penetration rate = 65.4% February 2005

The Future of (Mobile) Communication
8" ConTEL, Zagreb / Croatia, June 2005
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3G /UMTS Global Update

TELE2 %% [ZZ KTF b
@ 2 oPT TS N mobile |

ners ¥ con
&cosmore Celicom  ....[@--Mobile- &
¢ Almost 70 networks in commercial service in 30 countries .

. . . Etisalat
with many others in trial / pre-launch

UMTS
F m

oru

e Over 22 million 3G/UMTS subscribers (April 2005), and growing fast
» 130+ 3G/UMTS licenses awarded in 45 countries

 WCDMA take-up faster than GSM at the same stage

%MWimless SK Telecom

vodafone™

mobilkom austria

The Future of (Mobile) Communication
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Early GSM vs. W-CDMA Growth Comparison

Steep W-CDMA subscriptions growth LR
25.000.000
22.500.000 . -.W_"" e T
3G W-CDMA
20.000.0
I ) S
2 17.500.000 r 3 Steep 3G/ W-CDMA
2 subscription growth
2 15.000.000 to continue:
@
_5 12.500.000 1Tm in2002
B 10m in 2004
Q 10.000.000 100 m in 2006
2 1 billion in 2010
A 7.500.000
5.000.000 N
2.500.000
O P 02" @3"qs "q5 Ta6 T a7 "8 "9 "1’ i1 Q12" Qi3 qi4! Q15'

Quarters since first launch

Source: Siemens Status: March 2005
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3G/UMTS Terminals : ©

* 150+ 3G/UMTS terhinals and PC cards
commercially available or announced by a growing
range of European, Asian and US manufacturers

» Latest models compare with 2G handsets
in terms of battery life, weight and size

The Future of (Mobile) Communication
8" ConTEL, Zagreb / Croatia, June 2005

The next step in evolution of the 3GPP air interface

HSDPA = true mobile broadband, enabling a wide
variety of high bandwidth multimedia services including:

- high quality streaming video;

- fast downloads of high resolution images and large files.

Compared with WCDMA, HSDPA:
1. increases throughput (2—14.4 Mbps)
2. reduces latency

3. increases data capacity up to 5x
in dense urban environments (micro-cells)

HSDPA ©

The Future of (Mobile) Communication
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HSDPA (©)
A new paradigm for packet data uMT

« Integrated voice on a dedicated channel (DCH)

e High Speed Data (up to 14.4 Mbps) on downlink

shared channel on the same carrier (HS-DSCH)
and can be deployed in both FDD & TDD modes

HSDPA introduces:

* Dynamic adaptive modulation & coding, multicode operation,
» Fast scheduling of packet data,
fast physical layer retransmission of data packets.

» This is accomplished by incorporating many of the key scheduling
& control processes at the base station — as opposed to the Radio
Network Controller (RNC) — and thus closer to the air interface.

WL D o T
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HSDPA System Architecture AN = Adaptie (©)]
Modulation and Coding US
MAC = Medium Access B e
Core Network ard Cading F
Radio Network To other
Base Station Controller (RNC) \RNCS
NodeB
( ) In UMTS Release 99,
Eﬁto:c_i?:}iﬁ; To other  entire MAC resides in

AMC and NodeBs  RNC (i.e. slow scheduling

H-ARQ and feedback)
Fast Layer1
3 ACK/NACK

and Channel

Quality
‘ Feedback ™ In Release 5 HSDPA, key MAC
(can functions (MAC-HS) reside

Terminal in the NodeB (i.e. fast
(UE) scheduling and feedback)

Upgrading from Release 99 WCDMA to HSDPA is smooth since — from an air-interface perspective —

HSDPA can coexist on the same RF carrier with Rel.99 WCDMA; only Node B (base station) is affected.
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IMS (IP Multimedia Subsystem) —

il =
-Z
£

v REAL TIME...

v PERSON TO PERSON...

v MULTIMEDIA...

v MULTIPLE, SYNCHRONISED SERVICES

e Simultaneous delivery of multiple real-time services

* An enhanced person-to-person communication experience
with interactivity and integration of services

» A standardized solution across fixed and mobile networks

A cost-effective enabling technology
for service differentiation and new revenue opportunities

ER7S

The Future of (Mobile) Communication
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IMS separates RAN, transport (©)

and control functions nar

* The Radio Access Network
provides the over-the-air connection
from user equipment to core network
plus low level mobility management

* The Packet Core Network
provides transport for signaling and bearer
plus high level mobility management

* The IP-based Multimedia Subsystem IMS
provides control of applications,
plus control of session and media conversion.

With IMS, media control, session control and

application control are separated as distinct entities.

The Future of (Mobile) Communication
8" ConTEL, Zagreb / Croatia, June 2005
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Upgrading to IMS

IP Multimedia Subsystem (IMS)

Radio Access
Network (RAN)

-
-
-

Base
Station

Base
Station

Legend
— Bearer Packet Core

= = = Control Network (PCN)

Source: 3G Americas

PSTN -Public Switched Telephone MNetwork

P -Internet Protocol
ISUP ntegrated Services digital network User Part RNC -Radio Network Controller
PDN  -Packet Data Network §IP  -Session Initiation Protocol

Upgrading to IMS separates radio access, transport and control elements,
with the IMS handling control of applications, control of sessions, and media conversion
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Tomorrow... mobile broadcast (DVB-H)

 Complementary to EDGE and 3G / UMTS,
DVB-H brings “broadcast” services to handheld devices:

— From « one-to-one » to « one-to-many »
— Simultaneity, speed and capacity

e What mobile operators bring to DVB-H:
— True interactivity via cellular networks

Controlled content distribution to mobile users
Mass market distribution of UMTS / DVB-H handsets

S

MT
ru

)
Fo

Access to new range of customers and their mobility usage

S
m
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For more information...

www.umts-forum.org
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IEEE 802.16 - 2004 Standards Family

Completed
Spectrum
Channel
Conditions
Bit Rate

Modulation
Mobility

Channel
Bandwidths

Typical Cell
Radius

SIEMENS

Feeding
December 2001
10 - 66 GHz
Line of Sight Only

32 - 134 Mbps in 28MHz
channel bandwidth

Single Carrier
QPSK, 16QAM, 64QAM
Fixed

20, 25 and 28 MHz

2to5km

)
FWA
January 2003

<11 GHz
Non Line of Sight

Up to 75 Mbps in 20MHz
channel bandwidth

OFDM 256 sub-carriers
QPSK, 16QAM, 64QAM

Fixed

Scalable
1.5 to 20 MHz

7 to 10 km
Max. range 50 km

8th ConTEL, Zagreb / Croatia, June 2005
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Cellular
June 04 / Mobility mid ‘05
<6 GHz
Non Line of Sight

Up to 15 Mbps in 5MHz
channel bandwidth

1x Scalable OFDMA
QPSK, 16QAM, 64QAM
Portable

Data mobility (<120 km/h)
Scalable

1,25 to 20 MHz

1to5km

© Siemens AG, 2005
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WiMAX Market Evolution (3)

Mobile Consumer starting in ‘07

Non Line of Sight Point to Point
-5~ BACKHAUL
’ 802.16(a) ...
’ Solution
* Native in Mobile PC
e = Roam at varying speeds

Applications
= “Mobile” BBA for consumers

= Simple Network Selection
802.16REVd+e

802.11 indoors -
Always Internet
Best kbon g
Connected p< ?o € g
SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications
WiMAX Evolution
Fixed Nomadic Portable Mobile
Wireless DSL Hot Zone Hot Zone Mobility
no handover Session Sea SS
(regulatory continuity han¥over

reasons)
] D;* |

e gs
TR

WiIMAX Profile#1 (802.16-2004/802. ‘

SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications
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WiMAX as standardized solution is a promising
complementary technology to W-CDMA / HSDPA

Wireless Technology Positioning * W-CDMA and its

. enhancement HSDPA
Mobility / Range cover the biggest area

in the diagram of
High Speed mobility vs. user rate
= WiMAX technologies
Vehicular S (IEEE802.16d/e) are
Rural (@”) bandwidth scalable and
e cover additional areas
Vehicular| GSM %o for fixed wireless and
Urban 2 nomadic access
GPRS %
~ Pedestrian
©
= Nomadic
Fixed urban
-
‘g Indoor WLAN e
=l Personal Area bluetooth (IEEE 802.11%) g2 16a,d User data rate
0.1 1 10 100 Mbps
SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications

The various access technologies are addressing
different telecommunication markets

Intggrated SerV|c"es “Digital Subscriber Line”
Digital Network
IEEE802.16a -
’ IEEE802.16REVd/e IAALMA

= End-to-end Quality of Service = Best effort, Class of Service

fixed

mobile

= Hard realtime (voice) enabled
Defined traffic classes = Interactive (http, mail)
= End-to-end service delivery Streaming, downloads
= Voice, SMS, Gaming, = Access to the plain Internet
Infotainment = Common web applications,
= Precise accounting, e-mail
charging and billing = Usage classes, flat-rate
= = Wireless DSL is an attractive market segment

© Siemens AG, 2005

in addition to the current mobile market.
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" Unlicensed I |
= 5.8GHz (5.25-5.8

.5GHz (3.3-3.7)

SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications

© Siemens AG, 2005

SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications

© Siemens AG. 2005




SIEMENS

8th ConTEL, Zagreb / Croatia, June 2005

Communications

© Siemens AG, 2005

SIEMENS

8th ConTEL, Zagreb / Croatia, June 2005

Communications

© Siemens AG. 2005




SkyMAX Base Station - IDU layout

SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications
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Trends in Mobile and Wireless Access
Several technologies move in the same direction: Mobile Broadband

High Narrowband User Data\Rate Broadband
1
’_ > l
fptdl @ 2.5G6
Cellular technologies become e i @
more and more broadband %/ w
(TDD-HCR, TDD-LCR, HSDPA) £ low 7
'é speed | WIiMAX VR
Al . . | '_5 Pedestrian "EE 802165/,
ternative wireless % Nomadic it 802.16d
technologies become T door - B e 502,11 A R
. Bluetooth
more and more mobile i
(WiMAX, Flash-OFDM, 802.20) ) Cable BWA
Stationary RIELE DSL |EEE 802.16a B
0,1 1 10 Mbps

Several technologies compete for mobile Broadband:
» not all can win but several will coexist
= HSPA (HSDPA+HSUPA) is the most promising candidate

Source: Com MN SM Market Assessment Status: March 2005
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Trends influencing the development of mobile networks

Source: Siemens AG e

Systems beyond 3G

B e S

ZON

High-Speed
information access

Machine-to-machine
communication

Individuality

Widespread usage
of the Internet

Multimedia services

Social trends Economical trends Te|>hnologi Im‘h 1S

SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications
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The Future — Systems beyond IMT2000 (,4G"?)

Myths: Reality:
= (All-) IPis 4G = 4G will be All-IP
= OFDM is 4G » 4G radio will use OFDM(A)
= XXX is 4G = 4G does not exist today
= Let's skip 3G = To do what instead ?
= 4G is revolution = 4G will need to co-exist
| ] |}
WP Qi )*W)W
20“02 20:05 20“08 20:11 >
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NO Sy C
480 (390) m_

635m
| 160AM 3/4 | y 13 Mbps

-

142(500m e (140

132 49) m MBO X

Multi Hop
Node

Access Point =

Multi Hop
Node
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3 x 5 antennas
1 Gigabit/s
100 MHz
First call: Gigabit

MIMO OFDM
Nov. 2004

© Siemens AG. 2005
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possible
add-ons

Multi Carrier-
OFDM

GSM
(first release)

© Siemens AG, 2005
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Applications
and Services

/MS

IP — Network
mobility-enabled

© Siemens AG. 2005
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The LifeWorks@Com vision enables
universal access to applications and services

e

<1
Y |

L N & O Unified User Experience

| i) -

Home On the Go __Hotspot
Access .

Mobile Networks

Fixed Networks Enterprise Networks )

€

LifeWorks@Com

Siemens Communications with its expertise in Mobile and Fixed Networks,
Enterprise Networks and Devices is uniquely positioned to deliver this vision

SIEMENS 8th ConTEL, Zagreb / Croatia, June 2005 Communications
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Conclusion

= The success of Convergence & 3G is all about
continually enhancing the end user experience

n IMS is the basis for convergence
= between mobile, fixed-line and internet communication

= and will drive access agnostic service provisioning

= Different radio technologies will complement each other
= WLAN / WIMAX and GSM / UMTS peacefully coexist
= The user will automatically be always best connected

= Network and terminal ensure seamless interoperability

. ;i
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Thank you very much
for your attention.
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Dr. Klaus-D. Kohrt

Senior Vice President
Government & Industry Relations

Siemens AG
Communication

Mobile Networks

Strategy & Marketing

Postal Address:
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D-81541 Miinchen / Germany

Office Address:
St.-Martinstrasse 76

Tel.
Fax
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+49 89 636 - 75141
+49 89 636 - 79661
+49 172 821 93 87
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