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Portulan charts were made to get seafarers from home to 
another place and back again safely. On portulan charts 
prior to 1500, distance, direction, and coastal features were 
provided for navigators, with information to enable them to 
calculate and measure the progress and direction of their 
vessels during a voyage; mariners still had to rely on 
experience and common sense, however. Modern sea 
charts have many of the characteristics that the early 
portulan charts have–scale, compass, details of coastlines 
and harbours and little detail in the interior.

Portulan Portulan ChartsCharts
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• The Explosive Growth of Mobile Communications

• EU Investment in IPv6

• The Challenge of the Next Wireless Generation
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Subscribers (EU) Subscribers (EU) -- July 2000July 2000
Analog Digital Penetration
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~.5 Million jobs created

As of 1 November 2000:
Analog: 4 Million
Digital: 221 Million
Total: 225 Million
Increase in one year:+66.38%
Penetration: 60.37



0

10

20

30

40

50

60

70

80

90
%

 o
f p

op
ul

at
io

n

Au
st

ria

B
el

gi
um

D
en

m
ar

k

Fi
nl

an
d

Fr
an

ce

G
er

m
an

y

G
re

ec
e

Ire
la

nd

Ita
ly

Lu
xe

m
bu

rg

N
et

he
rla

nd
s

Po
rt

ug
al

Sp
ai

n

Sw
ed

en

U
.K

.

E.
U

. 1
5

N
or

w
ay

Sw
itz

er
la

nd

From Jan 00
To Dec 99
To Dec 98
To Dec 97
To Dec 96
1995

Cumulative PenetrationCumulative Penetration
(EU) (EU) -- Nov 2000Nov 2000



SMS MailSMS Mail



Implementation of UMTSImplementation of UMTS
MS Probable No. Licenses Probable Method

Austria 4 A(830M€)
Belgium 4 A (early 2001)
Denmark 4 A (mid 2001)
Finland 4 CB(0B€)
France 4 CB(19.6B€)

Germany 6 A (50.8B€)
Greece 3 TBD
Ireland 5 CB (early 2001)

Italy 5 CB+A (13.82B€)
Luxembourg 2 to 3 likely TBD
Netherlands 5 A (2.7B€)

Norway 4 CB(100M€)
Portugal 4 CB (400M€)

Spain 4 CB(500M€)
Sweden 4 CB(0B€)

Switzerland 4 A(135M€)
UK 5 A (38.5B€)

Investment in UMTS infrastructure estimated to be of the 
order of  200+BEuros (from 1.5 to 7 BEuros/network for 

70 networks)
Overall investment ~1.6 the infrastructure

Market value for mobile services ≈≈≈≈ 8 to 10 times the value of infrastructure

Are the recent pessimistic analysis justified?



IPv6 IPv6 -- is there a problem?
➘ IPv4 is a success story?
➘ IPv4 addresses are far from being exhausted?
➘ IPv4 routing tables are perfectly manageable?
➘ Management of networks without IPv6 is already 
complex?
➘ Many networks are delighted with IPv4?
➘ NAT works pretty well?
➘ IPv6 imposes a significant overhead for wireless?
➘ There are no IPv6 applications? Not enough test-beds?
➘ The coexistence of IPv4 and IPv6 require interoperability 
solutions to be found and these are costly?
➘ The wireless world never understood IP?
➘ The Internet world does not realize how fast wireless is 
growing?



•Within the IST Programme for R&D, thirteen  projects are 
actively working on IPv6 related issues. 

➘ 5 focus on  fixed networks  (6INIT, LONG, AQUILA, 
SEQUIN, GCAP), 
➘ 1 is addressing the interconnection  between fixed and 
wireless platforms  (NETGATE).
➘ 7 focus on  interconnection/convergence of different 
radio access platforms  (DRiVE, WINE GLASS, MOBY 
DICK, BRAIN, SUITED,  WINE, 6WINIT) 

•Project Geant can play a major role
•e-Europe needs to be strengthened

IPv6 IPv6 -- the EC action



http://www.http://www.cordiscordis..lulu//istist/ka4/mobile/index./ka4/mobile/index.htmhtm











The Next Wireless GenerationThe Next Wireless Generation
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Linking contents to all terminalsLinking contents to all terminals
Consolidation of the broadcasting/Consolidation of the broadcasting/telecomstelecoms/Internet sector/Internet sector
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The Future Wireless Generation beyond 3G The Future Wireless Generation beyond 3G 
It is not simply a matter ofIt is not simply a matter of
Higher data rates, More Capacity

More Licensed Spectrum
Public Cellular systems

The expression 4G should not be used to imply that 
UMTS will be superseded like GSM

•A new cellular generation offering a factor of 
gain in speed in higher spectrum regions is 
not  cost/effective under known technological
trends.
•These gains can only be realised in hot/spot 
areas where the traffic justifies it. But in these
areas other technologies (WLAN, BFWA etc)
can be used.

Mobile Systems beyond IMT-2000
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The Future Wireless Generation beyond 3G, The Future Wireless Generation beyond 3G, 
may be characterised by ...may be characterised by ...

� User as the focus (User no longer “owned” by anyone)
– the users, or their smart agents, will select at each instant the 

best system meeting the required the service and privacy  
performance, 

– user support in a mobile aware context with the provision of 
advanced VAS services, across all user environments

� “Integration or convergence” of cellular, broadcasting and 
WLAN systems

– from heterogeneous, competing but complementary, 
broadband networks (public and private, operator driven or ad-
hoc, broadcasting) 

– to personal area and ad hoc A2A,D2D,M2M networks
� Spectrum efficiency

� More intensive use of unlicensed bands, fully asymmetrical 
traffic, “extensive use of cognitive radio”

� Unlimited availability of user address space



An expanding Personal 
Communications Space
An expanding Personal An expanding Personal 
Communications SpaceCommunications Space
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Networking of “WEB present” Networking of “WEB present” 
wireless deviceswireless devices

Ad hoc networks of a myriad of smart devices, 
wireless sensors and actuators embedded in numerous 

distributed devices, appliances, artefacts as well as in living beings, 
capable of  monitoring and interacting with the physical world







In Conclusion...In Conclusion...
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•The wireless tidal wave is coming but spectrum resources will 
become scarce
•Explosive growth of WEB present devices and A2A, D2D, M2M 
communications 
•Proliferation of competing networked information services, 

Other key issues:

Quality of Service and 
reliability, privacy, end-to-
end management, address 
space, vulnerability

Regulatory implications of 
“cognitive radio 
technologies” and 
converged services

Unlicensed Spectrum

Value Chain bound to be 
drastically modified  
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Join the "Wireless World Research Forum”

at: http://www.ist-wsi.org
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