velopnent of
Nooile Phone
Narkets

Heikki Norta
Vice President, Business Denvel
Nokia Mbbile Phones =

Programbetween nowand 18.15

+ Setting the Nokia Scerne

+ Sore key trends

* AlLoodk at Techndogies

¢ Inplications to the terminal
* Conclusion

2 oNoKA NOKIA




Setting the Nbkia Scene

NOKIA

4

© NOKIA

The Roots of Nbkia =i
Founded in Tanperein 1865. ¢ j
Soon noved to neighboring towvwn of
Nokia. First product

groundwood.

Finnish Rubber Wbrks Ltd. Founded
in Helsinki in 1898. Soon noved to
Nokia.

First product was rubber galoshes

L Finnish Cable Wbrks Ltd. founded
| in Helsinki in 1912 First product
was inported copper wire coated
wrth rubber-inpregnated textile

layer. g
T |
" Fredrik Idestam (1838-1916) l\bh'aCorporahm 'onfomedoﬂ\bkiinwas :i
. through the merger a 1
QSRR of Nolda Conpany, Finnish Rubber Works
President of Nokia Conpany 1871-1824 and Finnish Cable Wbrks. i
B
NOKIA




FromMiltibranch
1t Taeconmmunications

Mbbile Phones 66%
Infrastructure 29%
Other 5%

Floorings 1%
Cherricdls 2%
Nachinery 4%
Electrical

5 O©NOKIA

@Sales offices

® R&D

OProduction, indl.
joint ventures

6 ©NOKIA




31 % of Nokia EnployeesinR&D |
R&D expenditure MEUR 1 in 1999 (8.9%0f net ¥
sdes) 3
MEUR —e % of ret sales * Gldoal netwvwork with 52 R&D
2000 10 centersin 14 countries
180 — - Over 17 000 peaple in R&D
1.e8 By 8  atthe end of Decenber %
1,400 "
— 1990 =
1,200 g
1,000 * Nokia Research Center is ]
800 a4 the
a0 coporate R&D unit of Nokia
- 400
200
(0]

1986 1986 1997 1928 190 |

1 EUR = 1.008 USD (Decerrber 31, 1999)

7 onota NOKIA

The Vision

+ Our visionis the Mbbile
Information Society, in
which an increasing part of
all human conmrunication
is taking place with
personmal wireless
temminals.

* The content of personal
nobile conmrunication
evolves from voice to text
to images to nultimedia

* utilized for any kind of
virtual or physical

8 ONOKIA Matti Alahuhta /21 June 2000




Sonme Key Trends

NOKIA
Milion urits Nokia estinmate
450
i Annual sales volures for A
Passenger Cars, PC's and
350 vbbitle Phores .'
300 =t // | Watches -98: 1240 nrilliof
1 b -~ ; — Pessanger Gars
200 —FCs
150 — Gdldar Teanmrds
100 -
50
0 u
N

Sources: Nokia, IDC, DataQuest, EIU
10 ©NOKA NOKIA




Intermet Connectivity Outiook

Mllions
1,400

Mbre handsets connected to
1,200 theIntemet than PC's by end

of 2003 !
Projected 1 billion

Uoe0 Mbbile Subscribers |

(Nbkia 1999

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
1 © NOKIA NDI(IA

Mobility Adds Value to Miltimedia

Without Mbbility Multimediais just With \Mobbility you are taken into

Virtua' Reality wede] i

¢ Home Shopping Instant purchasing wth MConmrerce

[ ]
° PC gares ® Mirtua player groups independent of location
¢ Point to point video conferencing ® \ideo conferencing on the nove
¢ Amrchair travels < Mlﬁn_‘ecial‘nlidayca'dsﬁ'omﬁ‘iends,t‘avel
° YellowPages Egenel=

Persondised Location based senices

Bet on your favourite team where ever
Sending and receiving nultimmedia postcards
Your favourite music wrth you all the time

© On screen ganrbling

® Post processing of photographs
¢ Livingroomentertainment

° News atnine

Persondised news, vhen ever, vihere ever

2 oNoKA NOKIA




The Valuable Mbbility

100 Mbit someanhereis less
significant
than 100 kbit anywvihere

Bom NOKIA

Digital Industries Converge
1t Forma NewFastnoving Industry -

interac;'tjlﬁ
AOL.COM amazon.com
SONY : Ing,
e ERICSSON o,
Microsoft o rec,,nﬁ;wo,,
=3 O oy New
I |' Iv . 4 H
N D KIA ey Telecomamw fast-movin g
== X i
I R industry
- 70 AP (v
& o

{#; moroRoLa

Panasonic




A Look at Technologies

Hens ) |
f,
e
=7
)| ) |

NOKIA

Enablers of Mbbile Information Society

Intermet
- VAP, IPV6

6 oNOKA NOKIA
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WAP Evolution

* WWAP has to evove to address

End-to-end security and e-commrerce
- First phase: guaranteed terminal to gatewvaay security
- Second phase: guaranteed teninal to content senver security
- ldentity nmrodule, user authentication, dient |ID

- Multimedia extensions

- GIF, JPEG, MP3, MDl, streaming audoAjideo - same nodel as in
Intemet indlude all formats &provide mechanismto informwinat
formats each terminal can support

- Location based senvices

- Local senvices, travel services, navigation

- Smart card support

- Corbire intelligence fromboth VAP tenmrinal and smart cards

- Provisioning and billing

- OTAprogramming
- Standardised ways to charge parties in the value chain for sernvices

- Java support

-+ Support Java Applets - like small progranms running on device
- The same application interface for all devices

Ti

Nokia 7110

18  ©NOKIA

ne taken to reach 50 Mlllion users
B v
B csv
VWV Intermet
TV
Radio
5 15years =

Nokia 6250 =
Nokia 9110i
Nokia 6210

NOKIA




systemin the Mbbile Information
Society
Symbian’s developer community novwwover 30,000
Personnel from 150 to 580 in only twwo years

First EPOC lbased Nokia products will be available in 2001

Total market voume of EPOC and Java enabled nobile
phones will exceed the sales vounre of PCs in 2003, being
over 200 million units

symbian

18 ONOKA NOKIA

Nokia's Bluetooth solution

Ore of the most advanced
Bluetooth nmodules on the
market

The adopted technology
ensures one of the nost
cost efficient nmass volune
production
Paoint-to-nultipoint solution
available now
Type approval passed for
FCCandETS
In 2001, Nokia wil have
several Bluetooth enalbled
products in its mobile phone
» oRQtfolio. NQSWIA




IP\V6G for Wireless Senvices

* |P address needed in a vast nuntoer
of devices

- All personal wireless tenrinals will have
WAP and GPRS

- Bluetooth enables the enbedded
environnrent

* |Pv6 brings enough |P addresses

* IP Security will inprove - IPSEC
nmandatory in PV

* |Pv6 has builtin IP nobility >
- Constant global reachability trhrough
optimized routing automatically
- Smooth handovers for changing data
network (e.g. VWLAN-GPRS) without
disconrecting
« This is wnat 'Gloal |P Mbility'

neancl

IP\4 vs. IPV6 Address Space

* IPV4: 32 bit address - available address space over 4 billion
(4.29x107)
- addresses are distributed unevenly
- increase in nobile IP devices makes curent address space insufficient

* IPVvB: 128 bit address - address space 3.4x10%38
- almost 8x107 times nore than in IPv4
- 3x10* IP addresses per each n? on Earth
- the nunoer is as big as the estimated anmount of sand grains on Earth




* Nokia’s first HSCSD -
terminals available (eg. 1 7
6210) :
- datarate 43 kiops

* GPRS vdure market w
start 1H 2001
+ EDGE in the begnning of
2002

« VWCDIVA mass market will
begin 1TH 2002

24  ©NOKIA




3G Termina Senvices

Early senices

Real-Time Cormunication

&Rich Call Additional senjices

i

fessagng - M\VB, Emll, SI\F Location based senvices

Brownsing - WAP Execution ervironrent - VAP, Ja\F

Access to Intranetintemet

NOKIA

Versatility of Content and User Benefits

26  ©NOKIA

NMultinmedia Messaging Migration -
From SIS to Mbbile Multimedia

* The only

standardised

Mobile nrobile messaging
Multimedia 'tGd’rdCQYfO’ 3G
launch = a must for
a good rdll-out of
any person-to-
person senvice

* Gradual evdution .
in content -

Text Text & Digital New versatility
Graphics image content

input types + Similar user

Multimedia
Message

Service

Picture
Messaging

Time ' experience and
charging nnodel
NOKIA




Vastering the Information Explosion

Finding information becomres increasingly
difficut

Tods for navigating in knowedge are vital
Content needs to migrate tonards 'machine
understandability’

Combination of serantic information and
artificial intelligence

Aworld where conmputers can do things on
our behalf

NOKIA

27 ©NOKIA

MPEG-7 for Multinmmedia Browsing

Mutinrmedia Content Description Interface

Aim a standard for describing the multimedia content
data so that some degree of interpretation of the
information’s meaning is possible
Query exanyles:
MUSIC - playing a fevwnotes on a keyboard finds
tunes
GRAPHICS - dravwng a fewlines on a screen finds
images
) ErRpd IR ae
i \r/'udﬁt-?l ' rpt finds recordings of the
StFacilitates selection, distribution, usage, storage,
y | and related transactions of all types of content

‘Digtal Ites" carry standardized information on

Imaging

g their characteristics

NOKIA




mConmrerce and the VeT Initiative

« The Digtal econoy is based on trust
* The custorer nrust feel secure in all transa
Bullding a wde trust is a necessity Mobil

+ Key techndogy comerstones for m-Conrerce will be
- VWAP security functions (WILS, WIV)
- Bluetooth
- Wireless Public Key techndogies (PKI)
- Already ilimplemented nobile payment schenmes

Exanples of key mCommrerce senvices:
- Payments - local and renote
- Renmote banking
- Brokerage - Datanonitor predicts 16IVIpeople in Europe buying
and selling shares via WAP phones

»  oNoKA NOKIA

+ Sync\VL jointly initiated by Nokia
IBMand Lotus, Mbtorda and
Starfish, Ericsson, Psion and
Palmin February, 2000

* Nearly 200 conpanies have by
novvannounced their support for
Sync\VL

¢ First specification and reference
todlkit released in MVay - months
ahead of schedule

* Techndogy denonstrated to
supporters ata sunmtin Los
Angeles on Jure 23rd

* First SynclVL. conpliant products
+ Jo e expected in early 2001 NOIKKIA
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NMobbile Information Society

Global IP Mbbility

Unified end-to-end applications

¥ |
¥ i
R
2k
| f BT
T .
Lol
» ] )

Global IP Mbbility e
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Inplications to the Termind

NOKIA

Evolution of Mbbile Phone Categories
Conmunicator

121

@ enoa NOKIA
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Cedllular Mbbile Telephones
8300

‘ ve .
A

S .l

il
=
|

==l
Lid

Enotional device optimized \ Y
for interpersonal \ '

comrunication wth rich

Nediaphone

Personal device
optimized for accessing
value-added services
nobile Intermet

-

oy Conmrunicator =
¥ o Rational device it
& as the utmate W

2 @ efficiency tod




A*r'ountofSVVin_’d‘\eTemrind Is

Grovimg

MoUSW ]
//
//
4
o2~
B
Amalog 1stgen WCDIVA
dgtal
Source: N\P

NMultinrmedia Demands Processing Power

2G Terninal 3G Terminal
1908 | 2002 2002
Menmory Size 4N\Bit 16 MBit 64 MBit
Radio Channel 30 MPS 30 MPS >200 MPS
Speech Coding 330 MPS 330 MPS 30MPS
Voice Contrdl 50 MPS 50 MPS
Video Coding >200 MPS
Contrd Processor 816 bits, 10 VHz 16-32 bits, >100 VHz




Termrinal Technology Evolution

1992 1994 1996 1998 2000 <

Gate density i
(gates/mm2) 2000 5000 15000 30 000 50 000 |SlEEAZEEY
Processing power

(MIPS) 20 50 80 120
Relative power
consumption
(1/MHz)

Relative power
consumption (max
MIPS)

125cc

150 -

100 -

50 -|

cc

1992

1994 1996 1998 2000 2002

HOKIR

In Conclusion

NOKIA




Conmrunications Technola
Focus

* "Railvays, exoress mail, steamvessels and all possible means
of conrmunication are Wwnat noves the civilized vworld

- JW von Goethe in a letter to M. Zelter 6.6. 1825

Lirﬁts__’g_pmegrovm

-

; = =~ i
- Moore's lawsets the pace for techndlogy
developent

* Mcroelectronics evolve exponentially
- Perfommance doudles every 18 nmonths
- Size remains the same
- Price remains the sanme

* What is the limit for huran conmunication?
- Arough estimate on the required total bandwdth for natural
conversation: 2 000 - 20 000 MBit/s (all senses included)




