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1. Current Situation
1.1 m-Business: a categorization

m-Business supports the exchange of goods, services, informations and know-how
within the company and their customers.

… to offer time- and 
location specific
B2C-Services

… to optimize the
customer relations

… to optimize
processes and grow
productivity

…. to improve the
procurement and the
storekeeping of 
goods

m-Business uses
mobile 
telecommunication
technologies….

Mobile 
konvergente

MärkteInfrastructure
Provider

Mobile 
operator

System integrators
and consultants

IT companies

Service
Provider

Media 
companies

Supplier side

Mobile Business
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* TIME = Telecommunications, IT, Media & Entertainment Source: Detecon
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1. Current Situation
1.2 m-Business markets

The potentials of revenues in data communication will grow significantly.
Voice-centric services will relatively slow down.

Mobile connections in Europe
1995 - 2005 

Source: Durlacher Research Ltd./EQVITEC Partners Oy, Yankee Group, GP Morgan, Diebold - Analyse
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1. Current Situation 
1.3 m-Business Hype Cycle

m-Business in troubles ! 
Will 3G, PW-LAN’s and attractive services lead to another boom ?

4G
2,5

„Hype Cycle“

3G

Public W-LAN

ex
pe

ct
at

io
n

ne
tw

or
ks

se
rv

ic
es

e-Mail

MMS

Video streaming

Downloads

depression

SMS

games

PIM

M2MLBSWAP

2,5

past today 2005 2010
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1. Current Situation
1.4 Focus

Re-focus on value added and services instead of technologies.

technology sells?

SMS

MMS

WAP

WLAN

Bluetooth

GPRS

UMTS

2002 20032001

Java

20041999 2000

Simple text

Sound download

Internet access

2002 20032001

Multimedia messages

20041999 2000

GAP

Where is the customer value?
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1. Current Situation 
1.5 Abo Pricing is mission critical

Lessons Learned: One Price fixes it all – could the flat rate help?

Raising complexity
of price and tariffs
Data exchange in kB

2000 2002 2004

GSMGSM

UMTSUMTS

2001 2003

10

20

30

40

50

60

90

80

70

GPRSGPRS
HSCSDHSCSD

Fix:
y-Cent/min.

kB-dependent
x-Cent?

1. Prospect of costs

2. Differentiation of services by
quality

3. Segment focused pricing

„Willingness to Pay“
Three golden rules for mobile pricing
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1. Current Situation 
1.6 From 3G tu 4G

On the long term 4G will be a combination of the existing services.

What is 4G?

Integration of W-LAN’s in 
mobile networks
Multi-standardized devices

4G is not a defined
standard, but an ongoing
development basing on 3G

Challenges

Standards
Security
Regulation
Interoperability

mobilitiy
UMTSGSM GPRS

9,6 KBit/s 64 KBit/s 2 MBit/s 54 MBit/s 155 MBit/s11 MBit/s

IE
EE
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2 A Vision Beyond 3G 
2.1 Building Blocks driving 4G Development 

Politics, technology, Society and Economy will drive the future of 4G significantly –
connectivity and mobility philosophy for the knowledge society

Influences from 

■ Politics 
■ Economy 
■ Society and 
■ technology 

will form the 4G world

4G will not be the technological successor of 3G but 
rather be a mobility and connectivity philosophy, 
composed of trends and developments from politics, 
technology, society and economy into an integrated 
and connected world working on a pervasive network 
of technologies

4G4G
WorldWorld

Value chains

Regulation

Standardization

Industry politics

Deregulation

Devices

Scientific 
developments

Infrastructure

Applications

Mobilization

Individualization

Aging 
societies

Business models

New entrantsWorldwide 
markets

…

…

…

…

Politics

Politics

te
ch

no
log

y

Society
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2 A Vision Beyond 3G 
2.2 Current Understanding of the 4G Vision

In contrast to the past technology driven advancements a paradigm shift towards 
placing the user needs in the center of attention is necessary. 

4G paradigm shift

societal 
challenges

work 
challenges

personal 
challenges

Security and privacy challenges

pervasive 
computing 

devices

ad hoc, 
everywhere 
networking

intelligent 
systems and 
interaction

4G 
World

all- IP 
networks

technology centric 
development

User centric 
developmentParadigm Shift2G/

3G 4G
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3. Influencing Spheres of 4G and their Interdependencies
3.1 Current Regional Developments towards 4G
US and Japan are driving their respective views of 4G while Europe is still trying to 
follow an integration of standards approach

Most of Europe believes in 
a 4G world based on IMT-
2000 plus supplementing 
technologies on a all IP 
core network.

To promote this various 
organizations and leading 
companies are driving 
research on 4G: ETSI, 
CEPT, IST Cluster on 
„Systems beyond 3G“, 
Mobile VCE…

In the past EU has 
successfully worked on 
Mobile Broadband 
System (MBS), a high 
speed cellular system and 
proven that it can manage 
different institutions to get a 
working system developed

EU 
4G Developments

Worldwide 4G Developments

4G4G

USA 4G Developments

Japan & Asia 
4G Developments

Japan, Korea, Taiwan, 
Singapore and China, 
have or are building and 
nurturing entire industries 
around radio and 
electronics technology
Especially Japan shows 
strong movements to 
explore 4G in means of 
developing a new air 
interface, concentrating 
on 100MBit/s solutions
This will be supplemented 
by W-LAN for low 
mobility areas – evidence 
is that the Japanese 
government is requiring all 
of Japan's ISPs to support 
IPv6 by 2006 
Korean Government 
invests heavily in 4G 
Mobile development with 
partners Japan and China

Evolution of W-LAN is the focus in the US. Adverse geographical 
conditions, diverse mobile standards and lack of spectrum force result in 
little interest in new developments but rather an evolution of proven 
standards

The IEEE is working on a wireless local loop system High-speed 
Unlicensed Metropolitan Area Network (HUMAN) and a MMDS 
standard, 802.16a which will promote fixed wireless

WWRF (Wireless World Research Forum) industry interest group 
founded by Alcatel, Ericsson, Nokia and Siemens develop and 
promote 4G
ITU-T/-R Working Group concentrates on technical aspects beyond 
IMT-2000 and UMTS
Other groups working on 4G include the 4GMF (4G Mobile Forum) 
3GPP, IETF and MWIF.

http://images.google.de/imgres?imgurl=www.euro.cauce.org/images/flags/eu-flag.gif&imgrefurl=http://www.euro.cauce.org/en/countries/&h=349&w=519&prev=/images%3Fq%3Deu%26svnum%3D10%26hl%3Dde%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
http://images.google.de/imgres?imgurl=www.sec.state.la.us/IMG/holidays/Memorial/us-flag-250px.jpg&imgrefurl=http://www.sec.state.la.us/comm/sosdir.htm&h=162&w=250&prev=/images%3Fq%3Dus%2Bflag%26svnum%3D10%26hl%3Dde%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
http://images.google.de/imgres?imgurl=www.johmann.net/commentary/japan-flag.gif&imgrefurl=http://www.varzeshkar.net/afc.htm&h=179&w=256&prev=/images%3Fq%3Djapan%2Bflag%26svnum%3D10%26hl%3Dde%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
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3. Influencing Spheres of 4G and their Interdependencies
3.2.1 Key Issues - Technological Sphere
Evolution instead of revolution characterizes the development towards 4G –
most technologies needed are already existing

Focus of future development shifts from developing new technologies and 
standards  towards an integration and interoperability imperative. The basic 

technologies needed are mostly in place or are already being developed. The arising 
technological issue is about ensuring a consistent process framework for service 

and application delivery.

Core technology will be an integration network based on IP V6. The harmonization 
of technologies and standards is a long process making an integrating layer above 

the different technologies the more attractive and feasible option.

User expectations and service requirements form the user oriented development of 
technology (devices, applications and user interfaces) in terms of usability, quality, 

flexibility and intelligence.
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3 Influencing Spheres of 4G and their Interdependencies
3.2.2 technology Systematization
A maze of competing standards, proprietary technologies and related technical 
problems is delaying future development.

technology - systematization, trends and developments

SW/ Applications/ Interfaces

Infrastructure
Devices

Sc
ie

nc
e

Adaptive / intelligent systems (Artificial Intelligence)
Open API‘s and open service architecture (plug and 
play), application portability
Media independent DBMS
Open interfaces to existing networks
…

Devices

User interfaces

Telecommunication 
devices (Fixed and 
mobile phones…)

IT devices (PC‘s, PDA, 
tablet PC‘s…)

Multi-functionality 
devices (smart 
phones…)

White goods and 
everyday appliances

Vehicles and other 
objects

Wearables (clothing…)

Infrastructure

Basic Research 
resulting in 
advancement in 
breakthroughs for 
future technology 
enablement from

Biocomputing (incl. 
sensors,…)  

Nanotechnology

Physics

Mathematics 
(Algorithms for      
coding, encryption, 
security,…)

…

Science

Software/ Applications/ Interfaces

W-LAN technologies, 
Bluetooth
Ad-hoc and peer-to-peer 
networks
Software defined radio
Smart, adaptive 
antennas
Mesh networking

Space-time coding 
schemes
High altitude platforms
Digital audio / video 
broadcast
All-IP (IPv6) networks
multi-carrier CDMA, 
OFDM-CDMA
IP core networking
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3. Influencing Spheres of 4G and their Interdependencies
3.2.3 4G Emerging Technologies
A broad number of existing or currently designed technologies are being projected 
into the 4G world – with consequences for the delivery processes.

Networks

Devices

Service & Delivery Processes

Content & Applications

GPRS

UMTSDVB

DAB

WLAN

DAB

IrDA

BluetoothWLL 
Systems
Quasi 

Cellular…

Mobile 
Phone

PDA

PC

Entertainment 
Devices 

Domestic 
Appliances

Sensors

Actuators

Audio Video Image

LBS

…

Transaction
Applications

Data
Transmission

Voice Com.…

…

Peripherals

Broadcasting, Infotainment, Messaging, … Corporate Apps. – CRM, SCM,…

• Authentication
• Security
• Quality of Service
• Pricing
• Customer Care
• Billing
• Roaming
• …

?
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3. Influencing Spheres of 4G and their Interdependencies
3.2.4 Key Technological Issues and Challenges
So far the industry agrees that an IP core network will be the key. It will neither be 
possible nor necessary to invest in designing a new wide-area air interface

SW/ Applications/ Interfaces

Infrastructure
Devices

Sc
ie

nc
e

Integration of different technologies, mainly delivering 
middleware functionality and interfaces vs. performance 
trade off become key issues
Applications need to adapt to user roles and needs and 
provide usability, flexibility and security
Establishing a migration path for applications

Most technologies for 4G are in place, main issue being 
integration and interconnection
IP core networks will form the backbone of 4G, no need for 
new standards but making the existing work together
Integration of technology from and into other areas such as 
TV, Vehicles, Radio, Home appliances, Clothing…
Funding by operators being under financial pressure. 

The two major trends 
integrated multi-
functionality devices vs. 
dedicated devices will 
continue.  
The integration of 
everyday life articles such 
as appliances will drive 
overall connectivity but 
also result in a more 
complex environment
Faster innovation cycles 
of new devices might 
become a barrier

Support and funding by 
public sources or via the 
industry (esp. in the 
current economic 
environment) of scientific 
R&D will be crucial –
closing the time to 
market gap is critical
Driving an 
interdisciplinary 
approach from all areas 
of science
Driving usability of 
technology by 
researching further into 
Artificial intelligence, 
intuitive man machine 
interfaces and delivering 
technology…

Devices

Infrastructure

Science
Software/ Applications/ Interfaces

Key Technological Issues and Challenges
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3 Influencing Spheres of 4G and their Interdependencies
3.2.5 Major 4G technology Trends

A multitude of terminals and devices with mobile communication abilities
Influence of 4G will extend beyond devices such as mobile telephones, PDA‘s, laptops and PC‘s:

New Devices and device categories will emerge (“wearables“, data gloves, earrings, goggles)

Existing devices such as white goods will be enhanced and connected
Everyday objects will become connected (goods, parcels, toys, vehicles, sensors and actuators)

Overlay of many independent, but interoperable networks
Internet Protocol (IPv6) will play a dominant role in building an interoperable network, serving all access 
technologies providing the required flexibility:

Different access technology (frequency, bandwidth, reliability…)
Different range (fixed, local hot spots, worldwide accessibility…)
Different infrastructure (Ad-hoc networks with no infrastructure, cell-based systems, satellite networks..)
Different needs for mobility support (quasi stationary, vehicles at high speed…)

Unlike 3G which is focusing on the air interface, 4G will focus on the core network 
and use existing standards and a variety of „connected devices“. 

Wide range of requirements on data rate, quality of service, security, availability, price.
User centric concepts lead to the following future service requirements:

Payment information, location information, video, multi-player games
technology must be widely accepted and easy to use
Reconciling different service requirements of business and private customers
Ease of operation: ‘silent servants‘
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3 Influencing Spheres of 4G and their Interdependencies
3.3.1 Key Issues - Societal Sphere
Since 4G is user centric, the importance of behavioral analysis and corresponding 
market approaches grows significantly

Trends embedded in the social framework. They are perceived and lived behaviors 
that are accepted by a number of  individuals. Acceptance of 4G will be driven by 

conveying the benefits and changing behavior

Driving 4G means also the coherent analysis of the surrounding influencing 
environments, since individuals in different groups share different sets of beliefs, 

communicational behavior and values towards 4G

Social trends can be explained individually but in order to come to a picture of the 
future, the interdependencies of trends must be combined into future scenarios
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3. Influencing Spheres of 4G and their Interdependencies
3.3.2 Systematization of Society Trends
Trends are perceived and lived behaviors accepted by a number of individuals. 
technology can not cause trends but it is an important enabler and catalyst.

Trendscouting and evaluation of driving 
factors of these trends in order to 

understand peoples behavior and general 
attitude towards 4G usage in different 

environments

Analysis of the possible beneficial effects 
of 4G by determining individual values, 

beliefs and identities that set the individual 
perceived benefits. 

Challenges for 4G Development

Focus on changing people’s behavior by 
conveying that 4G add additional value to 

the individual

Key Messages and Issues

Behavioral Layer Model

Spi-
rituality

Affiliation

Identity

Values, Beliefs

Abilities, Skills

BehaviorPs
yc

ho
-L

og
ic

al
 L

ay
er

s

Individual

Colleagues
Friends

Family

…

Personal Network

Influencing environments

Change means changing behaviour. Trends are perceived and 
lived behaviors that are accepted by a number of  individuals.
Trying to change behaviour and means delivering something that 
has an intrinsic value for the individual
Different environments influence the psycho-logical layers and 
vice versa but only through the “behaviour” layer



Seite 21

TU
M

_E
in

fü
hr

un
g_

Te
ch

ni
k_

.2
00

4

3. Influencing Spheres of 4G and their Interdependencies
3.3.3 General Society Trends towards 4G
There is a increasing number of trends that will have an impact for the 4G world. 
They have to be set into context with the other influencing factors

Examples of trends and developments

mobilization/ 
changing ork

People are increasingly mobile – for 
private/ leisure and work reasons

Regional differences must be taken into account. 
Different groups have different beliefs and values

Challenges/ consequences for 4G

tribalism vs. 
universalism

Individual societies/ social groups or 
segments vs. universal solutions

Support the demand for secure, reliable and fast 
access to information and communication 

resources independent on location.

technology mastery It becomes increasingly harder to 
manage and use all kinds of technology

Ease of use, intelligent applications and user 
interfaces

individualization Affiliations and identities form micro 
groups and segments

Customer segmentation, mass customization on 
service and application level

rising affluence Rising diversity and choice of information, 
sources, products and services Choice management, intelligent systems

complex society Microsegments cause no clear affiliation 
to the society as a whole

Finding common denominator of key values to 
different clusters and how to connect them 

aging societies Longer life expectance extend social 
groups with no/ little “tec” experience

New interfaces for communication habits of older or 
disabled persons

cocooning Retreat into a personal sphere with less 
physical contact with others

Provide the means for close-to-physical interaction 
with other (real or virtual) beings

... ...



Seite 22

TU
M

_E
in

fü
hr

un
g_

Te
ch

ni
k_

.2
00

4

3. Influencing Spheres of 4G and their Interdependencies
3.3.4 Detecon Society Theses

Individual Trends will have to be combined into scenarios sometimes resulting in a 
rather radical view of the future

Thesis 1: Living in an information/ knowledge society, filtering relevant information becomes 
increasingly difficult. Social status will be determined not only by the access to data and 
information, but also by the ability to transform them into relevant information and knowledge 

Thesis 2: Communication technology will significantly accelerate change the way people 
interact physically. The networked society will start to lower physical interaction and amplify 
trends like cocooning and virtual work 

Thesis 3: People specializing on core functions and working for different companies at the 
same time might become reality

Thesis 4: (Wireless) telecommunications, TV, internet, radio will operate on a single platform. 
The shift towards the integrated home world will be accelerated by readily available content 
through different means (movies, music, games…)
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3 Influencing Spheres of 4G and their Interdependencies
3.4.1 Key Issues - Economical Sphere
A migration path for mobile operators and their suppliers currently under economic 
pressure will be the key success factor for establishing 4G

Changing user requirements will result in new business models and value chain 
roles – especially operators are under pressure by forward and backwards 

integration of manufacturers and new service provider models

Key players in the future will be those that are able to manage ease of use for the 
customer and to reduce complexity while dominating the value chain

The 4G business imperative will be that it has to add economic value unlike the 
present 3G model 
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3. Influencing Spheres of 4G and their Interdependencies
3.4.2 Detecon Theses
The emerging key players will be those that are able to manage ease of use for the 
customer and reduce complexity - probably SW suppliers

Complexity
3G+/4G

business 
models

4G devices

context

operator 
types & 

roles

network 
technologies

user 
classes

Managing complexity

Managing and reducing complexity for the user while maintaining 
service quality will be the key task in 4G
Product offerings will dramatically change
Partnerships, joint developments and alliances will play an 
important role to make markets

App. provider Network
operator

Service 
centric
integrator

Target 
group 
centric
integrator

End to end
horizontally/

vertically 
integrated

2G operator 3G/ 4G RolesDifferent roles and different business models

Domination of value chain comes from software players

Increasing number of players from different industries and value
chains and specialization in scope of work
New entrants from gaming, media markets…
Importance of creating a seamless migration path for mobile 
operators

Device

SW & Apps.

3rd Party Value Chain

Services

Networks

Software dominance caused by increasing middleware focus
Compatibility and interoperability of networks and applications will 
be mainly a software topic
Design of intelligent applications and integration of multi-
functionality
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3 Influencing Spheres of 4G and their Interdependencies
3.5 Example of trend interdependencies
Trends and Developments in the four spheres and other influences are 
interconnected and influence each other.

4G4G
Influence 

from 
other 

Regions/ 
Countries

4G interdependencies and influencing trends: Example office work in the future

Broadband 
networks

Reasonable security and 
privacy mechanisms

Connected 
homes

Intelligent networks 
and applications

Cocooning

family focused life vs. 
single households

Environmental issues 
affecting commuting

Multi job life

Virtual companies, 
expert networks

New business 
models enable work 
division of intellectual 

labor forces

Multinational/ 
international companies 
driving home alternative 

work models

New tax systems 
supporting home work

Companies supporting virtual 
infrastructure
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3. Influencing Spheres of 4G and their Interdependencies
3.6 Example scenario – Office Work

A possible outcome of the trends of Office Work in the future is the fully connected 
home office with a number of positive and negative effects …

Examples of Possible Effects and Outcomes

Working in a home ffice significantly reduces 
traffic congestions and pollution but negative 

effects for travel & transport industry

Intelligent machines and applications take over 
some of the work tasks and doing them in a more 

efficient manner

Positive economic effects by new business models 
and more efficient ways to work. Creation of new 

service industries & job types

Increasing leisure time improving overall quality of 
life vs. overall negative impact on productivity

Physical isolation and stronger dependency on 
virtual contacts and interaction but increasing 

usage of technology 

Office Work Scenario

Intellectual work
division leading to 
specialization and 

multiple jobs

technology 
advancements 
resulting in real 

time work 
opportunities, 

from office 
work to 
handling 
machines

Cutting travel 
time by working 

at home

Flexible 
Division of 
Working 

Time

Virtual 
networks 
form the 

backbone of 
companies
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4. Key Challenges of 4G 
4.1 4G overall challenges
4G is not a technological development but merely a philosophy and therefore it must 
be analyzed and stimulated in an interdisciplinary approach

Understanding the importance, drivers and interdependencies of the 4G trends and developments in 
the influencing spheres as an interconnected system that drives the emergence of 4G

The user centric approach must be the dominant theme for 4G. Furthermore understanding that the 
development will not be a focused technological development but rather a social evolution with 

technology being an important enabler and facilitator

Regulation and standardization act as an catalyst for 4G – however concentration on developing and 
finalizing current standards and technologies will be more important that trying to aim for a global 

alignment 

The IT industry will show a significant change as a whole. Players trying to cope with changing user 
requirements will develop new value chain roles and business models. Especially mobile operators 

and their suppliers as the drivers of 3G will be facing increasing pressure from other players
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5. Resumée

In 2005 more customes will have access
via mobile than fixed network

fixed vs. mobile user

Internet everywhere:

Mobile device zones

AAA - Anytime, Anywhere, Anything: The internet will be permanently with us.

Source: ARC Group
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5. Resumée

The convergence of mobile and internet is dedicated to the behavior of the
customers.

longterm

target

browsing

divers

deep & broad

divers

Internet
today tommorow

Mobile internet

Access:

Usage:

Navigation:

Services:

Content:

Use:

Mobile

directly

niche time

directly

simple

realtime

immediately
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