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1 Introduction 

1.1 Problem Statement 

The advent of cellular (mobile) networks has forever changed the world. 

These mobile networks have made it possible to increase the reach of 

technology to a much larger footprint than ever before. As development in the 

technology sectors of the world have increased and multiplied, the demand on 

telecommunications networks has also increased. South Africa has been 

exposed to cellular networks since 1994, but these networks originated much 

earlier in other parts of the world. 

Progress and advances in technology increases a civilisation's growth and 

development if the cost of the technology is viable given the purchasing power 

of the civilisation. This creates a possible dilemma for developing countries 

when applying new technologies in their respective environments as the 

required technology to increase development could be out of reach financially. 

For the new technology to be adopted even in a financially stable society such 

as most of the European communities where 3G is proposed (e.g. as the UK, 

Denmark, Sweden, Finland, Germany, Austria, Italy, France, Spain, 

Netherlands), the question still remains what is the driving force to convince 

consumers to adopt the new technology. The last few years the general 

impression has been that there exists a "killer application" that will sell the 3d 

Generation handsets. A killer application in the telecommunications industry 

is an application on a mobile network which makes the technology of such a 

great value to the consumer that the technology (i.e. the handset) must be 

obtained irrespective of cost. 

As proof of the uncertainties regarding the slow adoption of 3'(' Generation 

Technologies, an article published by GSMBOX (2001:l)' stated the 

following: 
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According to a sunley carried out by Quotient Communications and revealed 

on Sunday, the UK telecoms industry has spent 22 billion pounds on third- 

generation mobile licences, but many of its top executives do not know how 

they will persuade people to use the phones. A fifth of 350 senior board 

directors said that the 'killer application' that will drive demand for advanced 

3G handsets has not yet been invented. 

Now, two years after the publication of this article, there still are some 

questions around the 3'(1 Generation Technology, its advantages and 

disadvantages, on how to actively market it, and how to manage the change 

from the current mobile technology networks to improve the adoption of the 

new 3'(1 Generation networks. If articles such as "3G: not ready and not 

neededn by Williams (2002:l)~ is to be believed, it would seem that 3G will 

never be able to sustain itself without subsidies. 

Obsewationsl of the mobile wireless industry have shown that there are many 

possible contributing factors for the negative attitude and perceptions towards 

3G and its adoption, namely: 

1. Billions of dollars and pounds have been spent on technology 

development and licence acquisitions, without any revenue being 

generated. 

2. Technology issues such as limited handset availability and unreliability. 

3. Other competing technologies which are being pushed as alternatives. 

To allay fears in the new 3d Generation technology is going to be difficult, and 

2003 has been one of the most important years in the adoption of 3'(1 

Generation Networks as many of these networks have been launched over 

the last year. 

The Author bas been involved in Mobile Wireless networks since 1998. Experience has been 
obtained from working in South Africa for Vodacom and Lucent Technologies on 2" Generation 
Networks, in Italy for Lucent Technologies on 3d Generation Networks, and in the United Kingdom 
for 3 (Hutchison 3G) on a 3" Generation Technology Network. 
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Observing all the difficulties involved in designing and building such a new 

network, the question must be asked: Will this be possible in developing 

countries? Developing countries will definitely not have the financial 

resources to pay extraordinary amounts for licences or for costly network 

rollouts. 

The four licences in the United Kingdom were sold off for over £22 billion in 

2000, as at that stage the Information Technology industry was at 

unprecedented highs and it seemed as the money vaults were limitless. 

Licences in other countries started on the same note, but as multinational 

operators started to balance their books, they were less and less prepared to 

spend billions on licences. Some networks have gone as far to either sell 

their licences back to the respective governments, or even just cut their losses 

and run. 

To make 3* Generation mobile networks attractive to developing countries, or 

more specifically to South Africa, two main problems have to be solved: 

1. The sufficiency of the capacity of the mobile wireless industry to 

sustain a new 3* Generation network. 

2. Factors for influencing the adoption of a 3d Generation technology 

network. 

If the design, build and operation of these networks could be made more cost- 

effective, half of the battle has been won. It would seem that within certain 

boundaries there are many possible applications of the technology that could 

that could be used in developing countries such as South Africa. These 

limitations will be investigated in this study, and if possible, solutions will be 

suggested. 
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1.2 Objective 

This document investigates the adoption of 2"d Generation (2G) and 3' 

Generation (3G) technologies and following examines the implications and 

factors influencing adoption of 3G networks in South ~ f r i c a . ~  

1.3 Scope 

To assist in the study of the objective the research investigates certain 

technologies and market situations. The study focuses on the following two 

mobile wireless technologies: 

2nd Generation Technology (2G) - Main focus on GSM (Global System 

for Mobile communications). 2nd Generation Technology is a broad 

concept, and in the industry, the term 2G is commonly used to GSM 

and its related technologies. Consequently, in this study, unless 

otherwise specified, the terms 2G and GSM will be used intermittently 

to indicate the same technology. 

3' Generation Technology (3G) - Main focus on UMTS (Universal 

Mobile Telecommunication System) also known as W-CDMA 

(Wideband Code Division Multiple Access). 3' Generation Technology 

is a broad concept, and in the industry, the term 3G is commonly used 

to identify UMTS or W-CDMA. Consequently, in this study, unless 

otherwise specified, the terms 3G, UMTS and W-CDMA will be used 

intermittently to indicate the same technology. 

The research will analyse these technologies and idenify factors that have 

influenced their adoption. The history of adoption of these technologies in the 

world will assist in the investigation of the implications for the adoption of 3G 

technologies in developing countries such as South Africa. 

' See Scope in paragraph 1.3 for a brief description of the 2G and 3G concepts. 
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1.4 Research Methodology 

The literature consulted by this study has been mainly from reputable sources 

on the lnternet. There are two key reasons for this: 

1 The telecommunications industry has been evolving so rapidly over the 

last 15 years that the literature obtainable from normal sources such as 

libraries is often outdated and therefore not as applicable as the more 

recent findings. 

2 There are resources available to purchase, but these sources are very 

expensive to acquire. 

References obtained in the research consist of the following types of 

documentation: 

Online lnternet articles. 

w Governance bodies such as the ITU, ETSI, GSM Association, 3GPP 

and the UMTS FORUM. 

Statistical data. 

0 Discussion Forums. 

Conference papers. 

Workshop papers. 

Case Studies. 

The results obtained from research on the internet allow for certain empirical 

calculations to be made such as subscriber analysis, market analysis and 

licensing costs. The results also allow a possible formulation of 

recommendations on factors that could influence 3G adoption in South Africa. 
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1.5 Overview of study 

To assist in the study of these technologies the document will follow the 

following structure: 

Chapter 2 - Brief history of communication and basic radio 

communications (mobile networks). 

Chapters 3 and 4 - lnvestigation into 2* Generation technology, its 

history, adoption, successes and further developments in the 

technology. 

Chapters 5 and 6 - lnvestigation into 3d Generation technology, its 

history, current status, possible successes, adoption issues and 

viability and probable success factors. 

Chapter 7 - lnvestigation into the current South African mobile wireless 

market, its history, successes and possible implications for the 

adoption for 3@ Generation technology networks. 

Chapter 8 - A short review of the research will be given. From this 

some implications and recommendations could be drawn which could 

have an impact on the adoption of 3d Generation technology networks 

in South Africa. 
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2 Brief History of Communication 

2.1 Brief History of Communication until Radio 

Communications 

Since the beginning of recorded time, the human being has always strived to 

communicate. Between 3500BC and 2900BC the Phoenicians (Bellis, 

2003a)~ developed an alphabet, the Sumerians developed cuneiform writing, 

and the Egyptians developed hieroglyphic writing. As time has passed, the 

means of communication has changed, evolved and progressed to higher 

levels. Verbally the human's communication skills grew, but he quickly 

started to notice that it may be of the utmost importance to convey a message 

over great distances quickly. In the Bible, it could be seen that the kings 

employed runners to carry messages by hand over enormous distances as 

quickly as possible. But this per hand method was slow and led to the 

development of a few different communication protocols to overcome the 

delays in message transmission, e.g. signal fires were used very effectively by 

the native Indians in America, and in Africa we've heard many times of the 

traditional drums that were used to convey messages. 

The human being's need to communicate over vast distances, has always 

been there, and as technology became more advanced, different devices and 

methods became available to help him in his quest for communication. 

Although Alexander Bell is renowned as the inventor of the telephone, a study 

of the period has shown that Bell filed his application for the telephone just 

hours before Elisha Grey filed his notice to produce a telephone. Farley 

(2003:l)~ in his Telephone History series describes this extraordinary time 

and actually points out that Alexander Bell went on and patented many ideas, 

based on designs made by other inventors. The difference appears to be that 

Alexander Bell actually had a very good understanding of acoustics and a 

sound understanding of electricity. But no matter who actually patented or 

designed the telephone, telephonic communications was born on the lorn of 

March 1876 when Alexander Bell and Thomas Watson made the first 
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telephone call (Bellis, 2003b).~ Suddenly the telephone offered man the 

means to communicate over vast distances in the proverbial blink of an eye. 

But telephonic communications limited the user because you had to be 

stationary and have a physical path of communication installed to allow you to 

communicate. As time passed, the concept of radio communication started to 

be discussed and theorised. The concept of radio communications would 

allow the user to be mobile and still be able to communicate with other parties 

without having a physical communication path or link. 

2.2 The Beginning of Radio Communication Systems 

The first recorded use of radios as a business tool was during 1921 when 

experimental radios were used by the police forces in the United States of 

America (Gordon, 2003).~ In the 1940's, there was already some public 

mobile radio telephone communication systems in service in the world. An 

interesting cartoon appeared in the Bell Laboratories Record in America in 

April 1948. 

Illustration 1 -Crisis situation 
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It must have been very humorous and almost farfetched at that time, but in 

hindsight many aspects of today's mobile phone use culture were already 

evident and noticeable. In July 1948, the Bell Laboratories Record reported 

that a taxi driver had made an emergency call to authorities about a vehicle 

that was stuck on a railway crossing. Authorities arrived and a disaster was 

avoided. This was probably one of the first cases where a mobile phone was 

used in helping authorities in a rescue operation. These initial mobile 

telephone networks were very crude. But scientists were already dreaming of 

greater and better systems. The following cartoon with a caption "Things to 

come" came from the Bell Laboratories Record in September, 1950 (Farley , 

Illustration 2 - Social situation 

Once again, it must have seemed farfetched, but in our present mobile 

generation, this is not farfetched and would actually seem quite normal. 

During the late 1940's, Ring and Young at Bell Laboratories came up with an 

internal memorandum that listed initial theories and definitions of the cellular 

concept for mobile telephony. All the initial building blocks for a mobile phone 

network was known at that time according to Farley (2003)': "a network of 
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small geographical areas called cells, a low powered transmitter in each, the 

cell traffic controlled by a central switch, frequencies reused by different cells 

and so on". The theories of Ring and Young correlates very closely to the 

basics of a cellular radio system of today as can be seen from the following 

quote from Farley and VanderHoek (2003)': 

Cellular radio provides mobile telephone service by employing a network of 

cell sites distributed over a wide area. Cell sites incorporate a radio 

transceiver to manage, send and receive traffic from the mobile phones in its 

area, a tower and its antennas, and a link to a distant switch called an MTSO. 

This mobile telecommunications switching office places calls from land based 

telephones to wireless customers, switches calls between cells as mobile 

phones travel across cell boundaries, and authenticates wireless customers 

before they make calls. Cellular uses a principle called frequency reuse to 

greatly increase customers served. Low powered mobile phones and radio 

equipment at each cell site permit the same radio frequencies to be reused in 

different cells, multiplying calling capacity without creating interference. This 

spectrum efficient method sharply contrasts with earlier mobile systems that 

used a high powered, centrally located transmitter, to communicate with high 

powered car mounted mobile phones on a small number of frequencies, 

channels which were then monopolized and not re-used over a wide area. 

Complex signalling routines handle call placements, call requests, handovers, 

or call transfers from one cell to another, and roaming, moving from one 

carrier's area to another. Different cellular radio systems use frequency 

division multiplexing (analog), time division multiplexing (TDMA), and spread 

spectrum (CDMA) techniques. Despite different operating methods, AMPS, 

PCS, GSM, E-TACS, and NMT are all cellular radio. That's because they all 

rely on a distributed network of cell sites employing frequency re-use. Is your 

head spinning yet? Take it easy. Let's ease into this cellular discussion by 

discussing some history first. 
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2.3 Conclusion 

The humble beginnings of radio communication networks were probably met 

with some apprehension. The current technology is much more advanced 

than the initial radio communication systems. In Chapter 3, the focus will be 

placed on one of the main radio communication or cellular technologies which 

have evolved. The technology in question being the 2nd Generation 

Technology, commonly named 2G. Predominantly however the focus will be 

on GSM. 
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3 Second Generation Technology (2G) 

3.1 Introduction 

To describe and define the evolution more fully from 2"d Generation 

technology (2G) to 3'(1 Generation technology (3G) the study must first 

investigate and discuss the 2"d Generation technology, and some of the most 

important aspects around it? 

3.2 History of GSM 

To better understand the development and history of GSM a brief observation 

must be made of the period in the late 1970's and early 1980's to investigate 

the prelude to GSM. The first generation of mobile communications consisted 

of many different forms, technologies and standards across the world. They 

could be divided largely into two groups, one group consisting of Analogue 

technologies, and the other of Digital technologies. For a detailed breakdown 

of the two standards and the different systems used in analogue and digital 

communications have a look at Leon Perlman's website containing a list of 

cellular technologies of the world (Perlman , 2003).1° In the early 1980's, 

there were some forms of mobile communications available such as the first 

car phones and later the first true mobile or radio phones. 

These first radio communication networks were later dubbed lL Generation 

networks or 1G. At that time the European Union was still not completely 

"one of mind" because most countries were using their own set of protocols. 

The United States of America was also developing different radio or cellular 

communication protocols. Leon Perlman's (2003)" table shows, that the 

many available technologies made standardisation very difficult. The different 

mobile phone terminals available in the early 1980's were unfortunately also 

FOI a more detailed technical description of what GSM consists of, please refer to APPENDIX A. 
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quite large and bulky, mainly due to the fact that batteries and the 

microprocessor technologies were still far off from today's advanced designs. 

As the technology has become more advanced, people started referring back 

to those first mobile phones as "bricks" due to their weight and size. 

From the confusion of standards and technologies in Europe, the group 

Conference des Administrations Europeenes des Postes et 

Telecommunications (CEPT) came to be. CEPT comprised of the telecoms 

administrations of twenty-six European countries. GSMWORLD (2003a:1)I2 

uses the following to explain the situation during the early 1980's: 

Just imagine a car that will tackle the autobahns of Germany but stops dead 

when you drive it over the border into France. This pretty much sums up the 

mobile phone scene in the early 1980s. 

CEPT was tasked to ensure that the mobile telecoms industly could grow and 

allow people to be able to use the mobile telephone technology in different 

countries. The daunting task was probably made even more difficult if we 

remember that many of the members of CEPT consisted of states and 

countries who were only interested in their own monopolies (GSMWORLD, 

2003b:1).I3 This was also well and truly before the current European Union 

came to fruition. They did realise that the financial and technical success of 

the mobile industry depended largely on the ability of their different countries 

to work together to design one mobile telephone standard to be used across 

all the member countries. In 1982 CEPT established Groupe de Speciale 

Mobile (GSM) who was tasked with designing and investigating a protocol and 

standard of communication for the use of mobile telecommunications. There 

were a rough and tumult few years for this group, as they still needed to 

convince many parties of the possibilities and uses of such a unified system, 

but luckily in 1984 the European Commission endorsed the GSM project. 

Between 1984 and 1985, France, Italy, Germany and the United Kingdom 

signed an agreement for the development of GSM. 
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The GSM group proposed that digital technology rather than analogue 

technology be used. Digital technology was more attractive because it 

allowed higher quality transmission and more concurrent users of the 

frequency bands. The frequency band suggested for proposed use was 

centred on the 900 MHz band. By operating on a digital type of technology it 

allowed for the use of VLSl (Very Large Scale Integrated circuit technology) 

which allowed the terminals to become smaller and would eventually allow for 

the use of smaller handheld devices rather than big bulky terminals. 

Politically there were still a few hurdles to climb, but in December 1986 the 

Commission of the European Communities brought out a directive which 

ensured that development of GSM received priority and be allowed to come to 

life. They came up with a few key milestones to be reached. These consisted 

of a limited launch of initial protocols and systems during 1991, a 

comprehensive and complete rollout in the major European city centres in 

1993 and the connecting and linking up of all these cities and countries during 

1995. 

The GSM assumed overall responsibility for the development and 

coordination of these standards, but realised that they must ensure that there 

will be a market for this technology, as well as ensuring that there were 

actually manufacturers around willing to invest in this new technology. They 

also needed to forge commercial bonds between these operators to allow for 

the healthy competition necessary for technology advancement. An 

employee of the United Kingdom's Department of Trade and Industry, 

Stephen Temple, was tasked with drafting the first Memorandum of 

Understanding (MoU). Gretel Hoffman (GSMWORLD, 2003c:l)'~, chairman 

of the GSM MoU Association from 1996 to 1997 stated the following: 

The formation of the GSM MoU set an industry precedent. Our collective 

efforts have been helping countries all around the world understand the 

benefits of selecting GSM and becoming a partner in the global community of 

wireless operators. 
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Stephen Temple (GSMWORLD, 2003d:l)'~ proposed that at least three 

countries would need to commit themselves of deploying the GSM technology 

by 1 July 1991. In the end, it turned out that operators from fifteen countries 

signed the MoU in Copenhagen (GSMWORLD, 2003d:l)'~: 

There were 15 signatories in total: France, Germany, Italy, Sweden, Norway, 

Denmark, Finland, Spain, the Netherlands, Belgium, Portugal, Ireland and, 

from the UK, two independent operators - Cellnet and Racal-Vodafone - as 

well as the DTI. 

The protocols, software and hardware were designed, developed and in 1987 

the GSM group managed to successfully test the technology in a laboratory. 

At this time the group actually changed their name from Groupe Speciale 

Mobile to Global System for Mobile Communications. This allowed the GSM 

group to issue invitations to the industry to tender for the production of this 

technology. To reach the proposed launch date of 1 July 1991, the project 

was given a healthy injection when the specification development was 

assigned to the European Telecommunications Standards Institute (ETSI). 

ETSI gave equal status to all the manufacturers and operators, and by 

allowing all these parties to work together the whole development process 

was speeded up. Unfortunately due to all the pressures, the deadlines for this 

launch date were not reached. 

The first operator to launch a GSM network was Oy Radiolinja Ab 

(Cellular.co.za, 2003a:l)" in Finland in 1992. The reason for the delay wasn't 

due to the networks not being built, but actually due to the unavailability of 

terminals. It turned out that the approval processes of these terminals were a 

major stumbling block. Due to the fundamentals on which GSM rely, namely 

that all handsets must be able to work cross network (network roaming), cross 

vendor and cross country (country/network roaming) on an international scale, 

all handsets had to conform and consist of identical types of hardware and 

software identified by the specifications for GSM. Interim terminals were 

developed to help all the networks provide terminals to their customers. 

These terminals were called Interim Type Approval (ITA) terminals and began 
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appearing in the networks during 1992. At the end of 1992 other terminals 

began to appear and the networks became fully operational and this is 

actually referred to as the practical and real launch date of GSM. The first 

vendors such as NOKIA, ERICSSON, and SIEMENS to name but a few, 

started building not just network equipment, but also terminals (cellular 

phones), or mobiles as they are called today. 

The one millionth subscriber (GSMWORLD, 2003e:1)18 of the GSM 

technology was reached at the end of 1993 and the real worldwide boom in 

GSM networks started around 1995 with the peak growth reached in 2000. 

The following graphs demonstrate the popularity and enormous growth 

wireless networks have experienced in general since the early 1990's 

(GSMWORLD, 2003f: l) .~~ 

World cellular subscriber growth 1992 - 2002 

I G r o w t h  +Subscribsrs 

Fiqure 1 -World Cellular Subscriber arowth 1992-2002 

Figure 2 clearly illustrates that the largest portion of cellular subscribers in the 

world actually consists of GSM subscribers (GSMWORLD, 2003f: l) .~~ On the 

27m of June 2003 there were 708 members of the GSM Association. The 

members of the GSM association consist of mostly participating countries, 

vendors and a small amount of other interested parties. The total amount of 
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GSM subscribers in the world touched the astonishing mark of 863.6 million at

the end of May 2003.4

GSM subscriber growth 1992 -2002

704.5

1~ 1~ 1~ 1~ 1~ 1~ 1~ ~ ~ ~
2002

_Growth -t-Subs

FiQure 2 -World Cellular Subscriber Growth 1992-2002

A summary of the current statistics surrounding GSM networks in the world

can be found on the GSMWORLD internet website (2003g:1).21 This website

is the website of the GSM Association. In Table 1 a summary of the current

networks on air on the GSM technology since December 2000 is given.

Summaryof ~~j Networks-on-Air statistics

:Netwo~l<s:6.J2.:6!~. 429

155

96

Table 1 - SUmmary of GSM Networks-on-Air statistics

* counting one network per licence area

In Table 2 the networks on air are broken down per region. Interestingly,

Africa has the second highest amount of networks on air in the world with a

4 A complete breakdown of all the members and statistics of subscriber growth can be found in
APPENDIX B.
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total amount of 94 networks. Only Europe with a 135 networks on air has a

higher total. Figure 3 was calculated from Table 2 to illustrate the rate of

growth of the amount of GSM networks in each country. An interesting fact

indicated by Figure 35 is that developing countries has experienced the most

rapid rate of growth of GSM networks. The figure illustrates that since

December 2000 Africa has had the second highest growth rate with a figure of

32% and is only beaten by South America with a growth rate of 66%.

~raD~stat~ 19 21

~55 56
63

~ntraIA~ 17

~tlli>p~~i~ 119
~ "" "'<' 40~
~h AlJierica /4 ~ 42

~11
26

81

19

128

40

41

14

32

t21~ ~ _ ,21

135 135

Table 2 - Networks-on-Air-ReqionalBreakdown

Percentage
Asia

Pacific

17.91%

Fiqure 3 - Network Growth Rates between 2000 and 2003

Arab
States

13.64%

Europe
North

America

10.64%11.85%

5Calculated from Table 2. Initial data obtained from: GSMWORLD. 2003g.
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3.3 Major Successes of the GSM technology 

It is very important to note there have been many factors behind the success 

of GSM. The adoption of GSM networks was initially very slow, and it is 

important to highlight some of the developments which increased the rate of 

adoption of the GSM technology. When GSM networks launched, the main 

services that were provided were focussed around voice services. Initially 

only limited data capabilities were available on the GSM networks as the data 

transfer rates were still very slow. Although the mobile phone allowed the 

consumer to access data services on the move, initially this probably wasn't 

one of the highest motivators for the technology adoption. Two examples of 

developments in GSM that helped to increase the adoption rate of the 

technology are discussed in the following two sections. The first was the 

introduction of the Short Messaging Platform (SMS service) and the second 

the introduction of prepaid packages. 

3.3.1 The Story of SMS 

Dr. Karuturi (2002)~~ in "SMS Histow lists some of the key factors 

surrounding the SMS service and the history behind it. He mentions the fact 

that SMS was never launched with a great marketing promotion by any 

network, and it was actually an extra utility added as an afterthought to the 

GSM technology. Because the use of SMS was and still is generally quite 

difficult to understand for people who struggle to use technology, the younger 

generation found this to be a very valuable tool and started using this 

functionality to communicate. A whole new vocabulaly and language was 

born and continues to evolve. But the personal and private use of SMS 

messaging was not the only reason for its success. SMS messages can also 

be used to remotely control and monitor equipment. 

The basic design of a SMS message only allows you to send 160 characters, 

but this is more than enough to convey data and information, and instructions 
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can be transmitted or received remotely to and from equipment. An example 

use of the SMS platform is in security systems or monitoring services where 

equipment consisting of a type of mobile phone is installed in a fleet of 

vehicles which allow the owners to constantly transmit and receive data and 

records of the use of their vehicles. Data such as speed, distance, fuel 

consumption, use of breaks and clutch usage can all be fed back to a remote 

monitor centre. Tied together with GPS technology this allows the operator to 

constantly monitor their vehicles and easily track their assets. Other uses for 

SMS messages are for location based services (LBS) whereby a subscriber 

could be walking through a shopping complex, and receive notification of the 

latest offers for some of the stores in the complex. Many other uses have 

since been introduced, but the basic SMS message kicked off the data 

evolution on GSM networks. On a website called GSMBOX (2001b:l)~ the 

following was reported: 

According to a study carried out by Credit Suisse First Boston, there has been 

a considerable increase in the volume of shod messaging service (SMS) 

traffic which turned from 3 billion messages/mo in 1999 up to 15 billion SMS 

messagedmo in 2000. 

This astonishing fact just emphasises the popularity and growth of the SMS 

sewice. On the same website (GSMBOX, 2002 : l )~~  a publication titled "SMS 

trends revealecf, the following was reported: 

Frost & Sullivan have identified SMS as the most important data contributor to 

carrier's ARPU. In a study that reveals SMS trends, SMS was identified as 

contributing approximately 10% of the total revenues in Western Europe. 

This is an extraordinary amount and exceeded even the most optimistic 

forecast. This will be investigated further as part of the analysis done in 

Chapter 6 on the viability of 3' Generation networks in Africa. The success of 

the SMS platform and messaging systems illustrates one of the reasons why 

the adoption of GSM has been so dramatic in the last few years. 
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3.3.2 Prepaid Mobile Packages 

A prepaid SIM (Subscriber Identity Module) card allows the user to purchase 

in advance, air time for the use of his mobile. "There are four major market 

segments for prepay: credit challenged, temporary use, anonymity and cost 

control. Each of these segments has unique requirements." (Christensen, 

2001:7$~~ The first prepaid card was launched in Germany by the D l  

operator in 1995 (TWS, 2003)? Shortly after the launch of the D l  prepaid 

service, other European operators followed by launching similar prepaid 

systems. 

In the early and mid 1990's, you had to apply for a contract package to 

receive a mobile phone. But many people could not always pass the 

creditworthiness checks when you wanted to obtain such a contract especially 

in developing countries. This urged network operators to produce an 

alternative solution to contract use and the concept of prepaid systems came 

to life. In 1998, Dan O'Shea (1998:l)~' reported in the Telephony Online 

magazine on the prepaid systems in use in America. The conclusions made 

by Bellsouth Mobility after some initial trials of their prepaid systems were that 

the prepaid market must be seen as a separate entity from the contract 

market. They also pointed out that prepaid systems are not only for those 

with a poor credit history, but it also helps the consumer to keep within a 

certain budget. Bellsouth Mobility had already indicated in 1998 that up to 

around 40% of their customer base was obtained through the prepaid offering. 

The popularity of prepaid systems has continued to grow, and in Figure 4 an 

illustrations is made of the market share that prepaid systems have in the 

types of packages that are available in wireless networks in the world. The 

share of 81.7% clearly illustrates why the adoption of GSM has been one of 

the most successful communication adoption stories in history. The use of 

prepaid systems is used today used in many other industries. 
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Warld prepaid users -June 2002 

Other systems 

GSM 
81.7% 

Fiqure 4 -World Pre~aid users 

Vodafone example 

To further illustrate, Vodafone is one of the world's largest operators, and 

currently they are growing worldwide at one million customers a month. This 

article (Cellular News, 2003a: l )~~ appeared on the Cellular News website 

where all Vodafone's different operator investments in the world are shown. 

Astonishingly, around 54% of Vodafone's subscriber base in the world 

consists of prepaid subscribers. This just emphasises the amount of success 

that the introduction of prepaid systems have made internationally since 1995. 

But from Table 3, it is noticed that between different countries, there are 

sometimes a substantial swing in the amount of prepaid users in each 

network. The most probable reason for this seems to be related to the GDP 

for each of these countries. 

The World Bank Group produced a report on the World Development 

Indicators. The report for the 2002 GDP figures shows these indicators for 

most of the countries in the world (World Bank Group, 2002:l).~* 
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NORTHERNEUROPE 

UK 13.313 

Ireland 1,765 

Netherlands 3,312 

Sweden 1,331 

CENTRALEUROPE 

Germany 23,261 

Hungary 952 

45% NIA 

SOUTHERNEUROPE 

Italy 15,044 

Albania 364 

Greece 2,373 
Maiia 126 

Portugal 3,129 

Spain 9,184 

AMERICAS 

USA 15,332 

JaPan 10,035 
Australia 2.593 

New Zealand 1,349 

MIDDLE EASTAND AFRICA 

OmerS 3.213 87% NIA 

TOTAL 4,822 86% 
GROUPTOTAL 122.686 54% 

Table 3 - Vodafone D r e ~ a i d  Subscribers ~0 IT I~ared to GDP Der country 

By cross referencing the countries where Vodafone has subscribers and the 

country's GDP's, Table 3 shows that the actual percentage of prepaid 

subscribers changes dramatically between countries with an excellent GDP 

and those with a poor GDP. This demonstrates that in poorer countries, or at 

least those with a poor GDP, prepaid marketing for GSM and for other 

telecommunication systems are one of the key factors to success. Once 

again, it is noticed that in the developing countries, such as the Middle East 
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and Africa, Vodafone's prepaid penetration rates in their subscriber totals are 

the highest with a total of 86% of them on prepaid packages. The use of 

prepaid packages as one of the enablers for 3G adoption in South Africa will 

be discussed again in Chapter 7 and 8. 

3.4 Summary of GSM History and Successes 

The advent of cellular networks and more specifically in the case of the 2"d 

Generation technology networks such as GSM networks has resulted in a 

complete new "mobile" awareness for the customer. Mobile phone use is an 

accepted form of communication today and the amount of subscribers using 

mobile phones as we will see in later chapters has even surpassed the 

amount of fixed telephone line customers. The rate of adoption of the GSM 

technology has been vety high, and was due to many different factors, but as 

was indicated by the study, there were some more dominant adoption 

enablers. The following chapter will highlight some further developments in 

GSM which are also important to completely understand the adoption of the 

GSM technology. 
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4 Further developments in GSM 

4.1 Introduction 

Further development in services and technology for GSM has been made in 

the last few At present the two types of telecommunications 

transmission systems being used to transmit GSM network traffic is called 

Circuit Switched (CS) technology and Packet Switched (PS) technology.30 CS 

technology implies that there is a fixed circuit, path or loop between origin and 

destination, thus, in analogy; a normal telephone call with a fixed landline is a 

perfect example of the use of CS technology. A normal GSM voice call uses 

this technology to connect or route a conversation. When the GSM 

specifications were designed, one of the points raised was that future systems 

will be using more and more of the PS technology. PS technology is called 

packet switched technology due to the fact that data is made up in packets 

and then transmitted from point A to B. Each of these packets or envelopes 

contains the sender and destination addresses, which allows the system to 

"know" where to deliver this data and where it has come from. 

The use of PS technology allows for a much more efficient utilisation of 

resources, as there is no constant channel or circuit between originator and 

destination, thus resources could be allocated as required. It would therefore 

be more advantageous to use PS technology to transmit data over wireless 

networks such as GSM as this will allow the better use of resources, 

bandwidth and capacity. The amount of data being transmitted over GSM 

networks has increased dramatically. Features such as internet use, picture 

messaging and small audio and video files have fuelled the growth of data 

services and is becoming one of the largest revenue generators for GSM and 

other wireless technologies. Figure 5 is obtained from the EMC-Database 

and shows the increase of data being transmitted on GSM networks in the 

world (EMC Database, 2003).~' 

APPENDIX A gives a more technical description of the GSM technology 
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Growth of GSM Data Services 

( l GPRS Networks l MMS networks -GSM Data Slhs I 
Source: EMC World Cellular Data Metrics. Jun ZOO3 

Fiqure 5 -Growth of GSM Data Services 

The definitions for the network types are: 

GPRS Networks - General Packet Radio Service Networks. 

MMS Networks - Mobile Messaging Networks. 

Data could be transmitted in one of the following four main ways at present on 

GSM networks: 

GSM - Normal Transmit speeds. 

HSCSD - High Speed Circuit Switched Data. 

GPRS - General Packet Radio Service. 

EDGE - Enhanced Data Rates for Global Evolution. 

These four sections are briefly covered in the next four sections. 
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4.2 GSM Data 

The initial method of transmitting data on GSM networks was via the normal 

CS connection with the assistance of a built-in modem 

(modulator/demodulator). This is the easiest to implement as no other 

resources or equipment is needed than a mobile terminal. The negative side 

of this is that it is very slow and doesn't really suit the immense requirements 

of high speed data transmission. The transmit rates attainable is around 14.4 

kbitls. 

4.3 HSCSD 

The second service that was developed later is called High Speed Circuit 

Switched Data (HSCSD) and basically consists of the same normal CS 

technology, but by adding more than one circuit together for each user, it 

actually allows more data to be transmitted and therefore the data throughput 

is increased. The problem of this is that the capacity requirements are 

dramatically increased and the system could quite easily go into blocking and 

therefore run out of capacity. With the HSCSD technology, transmit rates 

achieved could be as high as 57.6 kbitls, but generally in practice, the rates 

achieved is around 38.4 kbitls. 

4.4 GPRS 

The third service developed is called General Packet Radio Service. This 

technology relies on the use of sending data in small bursts or packets. To 

the user it is almost seen as being "always on" although they are not 

permanently connected and occupying a circuit. As a result resources could 

be assigned more efficiently and due to the nature of the data, i.e. being 

packets, the transmission rates could be increased dramatically. At the 

GSMWORLD Congress on the 3d of February 2000, Ericsson demonstrated 
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the first end to end GPRS network with a fully working prototype phone 

(Ericsson, 2000:1).~~ The first commercial GPRS network to launch in the 

world was in the United Kingdom, when BT Cellnet launched their GPRS 

network on the 22"d of June 2000 (GSMBOX, 2000:1).~~ Since then many 

more networks has launched. Figure 5 demonstrates the amount of data 

subscribers on GPRS technology in the world at the end of the second quarter 

of 2003. 

A total amount of 14.3 million subscribers were using the GPRS technology at 

the end of the second quarter in 2003. The projected total for all data 

subscribers at the end of the second quarter was deemed to be 22.5 million 

subscribers. In June 2003 the amount of GPRS networks in the world 

reached a total of a 162 networks. Kester Mann (PMN, 2003:1)~~, a research 

analyst at EMC commented that "With most major European operators having 

already launched the service, emerging markets are now becoming the key 

drivers in the launch of GPRS networks." GPRS networks will be discussed 

again in the investigation of the adoption of 3G in South Africa. 

4.5 EDGE 

A further development on the GSM network technology recently released is 

called EDGE (Enhanced Data Rates for Global Evolution). EDGE came to life 

late in the 1990's when Ericsson actually made the suggestion in 1997 

towards ETSl that EDGE could be used as an evolution for GSM. Ericsson 

demonstrated a live call using the EDGE technology at Ericsson's GSM 

Global Summit in Stockholm in June 1998 (GSMNZ, 2003:1).~~ In GPRS and 

HSCSD only a moderate increase in bit rates (transmission rates) per time 

slot is achieved and the modulation technique used is called Gaussian 

Minimum Shift Keying (GMSK). EDGE on the other hand, actually uses a 

different modulation technique called eight-phase-shift keying (8 PSK). The 

data transmit rates achieved with EDGE is much higher than that of GPRS or 

HSCSD, especially when the user is close to a base station (transmitter). 
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Figure 67 illustrates the evolution of data transmit rates with the theoretical

and actual transmit rates for each of the technologies shown. It also

illustrates the data transmit rates for one of the 3rdGeneration technologies,

UMTS (Universal Mobile Telephone System).

FiQure 6 - Evolution of Transmit Rates

4.6 Summary of further developments in GSM

As stated before, GSM networks is part of the 2G group of technologies.

Similarly HSCSD, GPRS and EDGE are all branded as 2.5G or even 2.75G to

demonstrate that they are enhancements of the base 2G technology. The

development of the internet and the use of other data intense services have

continuously pushed the demand for faster data transmit rates especially in

the last few years. The following chapters will focus on the 3rdGeneration

Technology and issues surrounding its adoption and successes.

7 Figure drawn from data across various sources already in the text; for example the UMTS FORUM
and GSM WORLD.
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5 Third Generation Technology (3G) - Evolution from 
2G to 3G 

5.1 Introduction 

Although GSM and other wireless technologies were and are so successful, it 

was soon realised that the future would need more advanced technology and 

services that can keep up with the demands of today's communications 

networks. The growth of the internet, entertainment and all manner of 

communication demands has culminated in an unprecedented requirement for 

bandwidth and higher data transfer speeds. 

Although when transmitting voice conversations, a high data transfer rate is 

not needed, the transmission of data can be very demanding on the transfer 

speeds in a communication system. In GSM the TDMA (Time Division 

Multiple Access) technology is used and the data transfer rates achieved 

could be between 9600 bps (bits per second) and 14400 bps as seen in 

Figure 6. When compared to a normal analogue fixed line (i.e. home 

telephone), connected with a modem the transfer rate achievable is around 

56000 bps (56 kbps) (GSMWORLD, 2003h:1).~~ Hence the transmit speed 

achieved using normal GSM is around five times slower than a normal fixed 

line connection. Users of the GSM and wireless networks all over the world 

had to realise that they have to sacrifice speed of connectivity in order to be 

mobile, or at least, they were lead to believe this by the industry. 

Because our current generation is always striving for more speed, better 

efficiency and higher success rates, newer technologies are always being 

developed and released. The adoption of these new technologies may not 

always be immediate and successful, but the thirst for more knowledge, better 

systems and greater achievement keeps the development process 

continuously evolving. Companies are forever searching for that hidden 
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"Killer ~ p ~ l i c a t i o n " ~  that will allow them to grab the largest slice of the market 

through an increased growth of product sales. 

In 1996 a new forum consisting of mayor telecommunication companies and 

service providers, was established to help with the steering and development 

of a newer mobile communication system. The proposed new technology to 

be used was part of the 3d Generation group of technologies identified by the 

ITU. This new service was called UMTS (Universal Mobile 

Telecommunications System) and uses the W-CDMA (Wideband Code 

Division Multiple Access) technology. The UMTS FORUM'S (1997:4)~' first 

report titled "A Regulatory Framework for UMTS' produced an outline of the 

UMTS roadmap. In the executive summary of the report they had the 

following vision for UMTS: 

UMTS will be a mobile communications system that can offer significant user 

benefits including high-quality wireless multimedia services to a convergent 

network of fixed, cellular and satellite components. It will deliver information 

directly to users and provide them with access to new and innovative services 

and applications. It will offer mobile personalised communications to the 

mass market regardless of location, network or terminal used. 

This vision highlights that the new technology will allow the user to receive 

better quality services at higher speeds. It will also allow the user to travel 

globally and still be able to use the handset. This concept was born and bred 

on some of the success of GSM, where it was seen in Europe that when the 

different countries aligned their use of the GSM technology, it allowed 

international roaming of the subscribers. The end result of aligned technology 

use increased the uptake of GSM dramatically, and when the UMTS FORUM 

was bom, the same ideals were voiced. 

8 A killer application is an application which makes the technology of such a great value to the 
consumer that the technology must be obtained irrespective of cost. 

Page 36 of 178 



The rest of this chapter will cover some of the aspects surrounding the history 

of 3G and the current situation the technology finds itself in. The focus of this 

study is mainly on the standards in Europe, and therefore more investigation 

will be done on the technology being used in Europe, some parts of Asia, and 

Africa. 

5.2 History of 3G 

5.2.1 Introduction 

To describe the current 3G technology, it is important to understand the basic 

origins of the 3G technology. 

CDMA (Code Division Multiple Access) is the main technology on which 3G 

systems are built on and was introduced in 1989 by Qualcomm (2003).~~ 

CDMA has actually been available for quite a long time where it was used in 

military communication systems because of the high amount of security 

possible with the use of this technology. Besides the high security the CDMA 

technology offered, one of the other main advantages of the CDMA 

technology was that it had at least ten times more capacity than the current 

GSM or TDMA (Time Division Multiple Access) systems (Gupta, 2003)~' The 

radio spectrum in GSM and TDMA systems are limited, and by using CDMA 

which operates on a higher frequency, but also using a new technique to 

handle traffic, it allowed the more efficient use of the radio frequency 

spectrum. 

As seen in the previous section, at the same time that GSM was just 

beginning to flourish and grow in Europe, there still were many TDMA and 

other analogue networks in the United States of America, and therefore the 

upgrade to GSM was not done immediately. Qualcomm and other companies 

did see the potential in CDMA and kept on developing and enhancing the 

CDMA systems. In 1993 a CDMA system called IS-95 was introduced and 

was one of the first commercial CDMA systems to be really successful. 
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Later in the 1990's when the ITU started drafting a request for possible 3' 

Generation technologies, Qualcomm pushed their CDMA technology to be 

included in the set of 3G technologies. 

In Geneva on October 23 1997, a press release was issued by the ITU giving 

details of the first meetings to be held regarding a new standard they were 

proposing to use to reach the 3d Generation stage of mobile communications 

(ITU, 1997:1).~' It is called IMT-2000, short for International Mobile 

Telecommunications 2000. An extract read as follows: 

IMT-2000 is an initiative of the International Telecommunication Union (ITU) 

which aims to integrate the various satellite, terrestrial, fixed and mobile 

systems currently being deployed and developed under an 'umbrella 

standard' that will pave the way towards true global service capabilities and 

interoperability soon after the year 2000. 

The meetings held between the ITU and other interested parties outlined the 

need for efficient inter-operatibility between current 2G systems, such as 

GSM, and also the ability to operate with other 3G technologies being 

developed. With the IMT-2000 project, the idea of the ITU was to promote the 

development of newer technology systems which is flexible and viable for the 

3G services. The invitations for proposals would be handled in the manner 

depicted by Figure 7, obtained from the ITU press release in October 1997 

(ITU, l997:1).~' 

The IMT-2000 group's purpose was to produce requests for proposals to the 

key players in the industry. These key players were required to develop and 

evaluate their technologies according to the proposed guidelines necessary 

for third generation services. When all the feedback and proposals were 

submitted back to the group, a set of recommendations would be published, 
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and the industry could the use these recommendations to develop their

equipment.

FiQure 7 - Proposal HandlinQ

Figure 8 shows the proposed timeline for this whole process (ITU, 1997:1 ).42

FiQure 8 - Time Schedule for Standards Development
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Finally, in 1999 at a meeting held in Helsinki between 25 October and 19

November, a set of interface specifications were produced by the IMT-2000

group. These specifications defined the interfaces needed between the

different terrestrial and satellite radio communication systems. The press

release from the ITU (1997:1)43 highlights the fact that this set of

specifications will allow different types of technologies to be incorporated and

will provide connection speeds capable of handling internet connections while

mobile. The process however, to reach these set of specifications were not

easy, and many problems did arise mainly due to the fact that there were

licensing and patent rights problems. The basic problem was that there were

some patent disputes between Ericsson and Qualcomm. This study will not

go into detail into the problems, but information is available on the ITU

website.9

2.5G
(1998-?)

3G
(2001-?)

UWC-136

EGPRS

FiQure 9 - Evolution of 2G to 3G

The start of the 3G specifications and recommendations has resulted in quite

a few different variations on the COMA technology being deployed

worldwide.1o Figure 9 demonstrates the evolution in GSM and other

technologies to reach the current status in the mobile wireless market (Dixit &

9 http://www.itu.int
10Some of these CDMA technologies and their descriptions can be found in APPENDIX C.
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Guo & Antoniou, 2001:126)." As stated before, the focus in this study is 

mainly on the services and technologies used in most parts of Europe and 

Africa. Consequently, the two main CDMA based technologies to emerge as 

the most probable technologies used for 3G services are: 

CDMA2000 

UMTS (W-CDMA) 

The CDMA2000 service is being driven by a partnership between Qualcomm 

and five telecommunication standardisation bodies. The five bodies are, 

CWTS in China, ARIB and TTC in Japan, TTA in Korea and TIA in North 

America (UMTSWORLD, 2003a:l).~' The partnership set up between these 

bodies was called the Third Generation Partnership Project 2 (3GPP2) and 

focuses on the ANSI based cellular communications standards (3GPP2, 

2000) .~~ The question could be asked then why were they called 3GPP2? 

The answer is because there already was a group set up called the 3GPP. 

This group is a partnership project between the same bodies CWTS, ARIB, 

TTC, TTA, TIA, but also includes ETSI, and therefore focuses on the GSM 

based technology being used in Japan and Europe. Although these two 

different partnership projects exists at the moment, the hope and goal is that it 

would be possible to use handsets or terminals across these different 3G and 

older technologies. 

5.2.2.2 UMTS 

W-CDMA is the technology used in UMTS networks (SSS Online, 2002:l)?' 

The first call on a W-CDMA network was made in September 1998 in Tokyo 

with a terminal from Nokia on the NTT DoCoMo network (UMTSWORLD, 

2003b:1).~~ The call was however made in a R&D (Research and 
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Development) network, but it did demonstrate that the technology works. The 

importance of ensuring the successful development of UMTS was underlined 

by the decision of the European Parliament and Council of Ministers that the 

Member States ensure that all steps is taken to facilitate the launch of UMTS 

by the 1'' of January 2002 (ITU, 2003:1).@ This provided more authority to 

the different operators, networks and interested parties, because suddenly the 

governments were forced to adhere to the telecommunications guidelines 

dictated by the European Parliament. In the UMTS FORUM'S (1997:13)~' 

report "A Regulatory Framework for UMTS' some examples of services and 

applications that must be provided by UMTS is listed. The following is an 

extract from that report: 

Information 
Public information services such as 

Browsing the WWW 
Interactive shopping 
On--line equivalents of printed media 
On-line translations 
Location based broadcasting services 
Intelligent search and filtering facilities 

Education 
Virtual school 
On-line science labs 
On-line library 
On-line language labs 
Training 

Entertainment 
Audio on demand (as an alternative to CDs, tapes or 
radio) 
Games on demand 
Video clips 
Virtual sightseeing 

Communitv services 
Emergency services 
Government procedures 

Business information 
Mobile office 
Narrowcast business TV 
Virtual work-groups 

Communication services 
Person-to-person services such as 

Video telephony 
Videoconferencing 
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Voice response and recognition 
Personal location 

Business and financial services 
Virtual banking 
Online billing 
Universal SIM-card and Credit card 

Road transport telematics 
Special services 

Telemedicine 
Security monitoring services 
Instant help line 
Expertise on tap 
Personal administration 

These examples clearly highlight that the possible enormous impact UMTS 

adoption could have on the mobile markets. 

The first four licences for the 3G service was released in Finland on the 16'h of 

March 1999 (ITU, 2003:1).~' The four licences were awarded to Sonera, 

Radiolinja, Suomen Kolmegee and Telia. In March of the same year the first 

set of recommendations for 3G were approved by the ITU. This paved the 

way for agreements to be set up between operators and equipment providers, 

and in April 1999 NTT DoCoMo made an announcement that they have 

chosen Ericsson, Lucent Technologies and NEC to supply them with 

equipment for the W-CDMA network in Japan. The ITU finally gave its final 

approval of the IMT-2000 radio interface specifications on the 8m of May 2000 

(ITU, 2000:1).~~ Although the 1'' of January 2001 was the date stipulated by 

the IMT-2000 group and the ITU for the switch on dates for 3G networks, 

there were no networks commercially operational on the W-CDMA technology 

or UMTS technology at this date. There was however one network which had 

gone live with on the CDMA2000 technology in Korea, but as stated before, 

this is not a W-CDMA or UMTS network an will not be studied further. 

It took more than 3 years since the first W-CDMA call was made on a trial 

network, before it was possible to simulate this in a commercial network. On 

the 1 7 ~  of April 2001, Vodafone UK and Ericsson managed to successfully 

switch and route such a call. But although they were able to demonstrate this 
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on a commercial network, at that stage it hadn't yet been released as a

commercial service on Vodafone UK's network. On the 1stof October 2001,

the first network in the world to launch a commercial W-CDMA network was

NTT DoCoMo in Tokyo. It is noticeable that it took 3 years to go from a trial

network to a commercial network. This emphasises the difficulties involved in

manufacturing and evolving this new technology to standards and levels that

could be commercially used. Since then many networks on the UMTS

technology have been launched in Europe, but actually, most of them are

owned by Hutchison 3G (HWL, 2000)53, an operator owned by the

international shipping company Hutchison Whampoa Limited. The brand

name under which they operate is known as 3. The countries where they

have launched or are busy launching in Europe are Denmark, Sweden, Italy,

Austria, and United Kingdom during 2003. More and more networks will

launch during 2003 and onwards if all the press releases are to be believed.

5.3 Current Status of 3G

3G technologies continue to evolve, and development is constantly being

pushed to provide more advanced terminals and equipment. The current

status of the take-up of 3G in the world could be seen if we investigate the

amount of subscribers in the world. The following table shows the distribution

of millions of subscribers in the world according to the wireless technologies

being used at the end of May 2003 (GSMWORLD, 2003i:4)54:

12.90%
14.21%
2.01%

70.88%
100.00010

Table 4 - WorldWireless Breakdown

As was indicated in the chapters covering the GSM technology, GSM is

currently the most successful of the wireless mobile technologies. But at the
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end of May 2003, the CDMA group of technologies (includes all CDMA based

technologies) had a 12.9 % share of the wireless market. To get an

understanding of the 3G group of technologies, as defined by the IMT-2000

group, we can study Table 5 (GSMWORLD, 2003i:4)55 which shows a

breakdown of the other digital technologies than GSM. One observation that

could be made from this table is that main CDMA technology does have many

more users than W-CDMA has, but obviously W-CDMA has only been around

since late in 2001. It is however important to remember that the original

CDMA technology has existed for almost ten years, and has a much larger

market share of 3G than W-CDMA (UMTS) has.

~e~oo<J~~rm:gm~~~mm~~
f[gDMA '~~':I- ~ . 0.03_ 0.10 0.135 .0.142 0.153 0.201 0.384 0.521

~A < '''.::,1'82.2 96.7- 112.3 123.4 134.7 137.9 145.4 151.6 157.9 156.7

50.8 54.2 56.(: ,58.7 "59.3 59.5 60.1 60.5 61.7 61.7

~ 65.2 80.6 93.3 100.7 104.4 105.5 107.5 109.2

Table 5 - Subscribers for Other DiQitalTechnoloQies

It is also important to remember that CDMA2000 forms part of the core CDMA

group being used mainly in the United States of America and some parts of

Asia. Consequently to compare W-CDMA against the main CDMA group is

not really viable from Table 5. It is however possible to compare W-CDMA or

UMTS against CDMA2000 if a cross reference is made between Table 5 and

with subscriber statistics for CDMA2000 obtained from the CDMA

Development Group (CDG, 2003).56 Figure 10 illustrates the rate of growth or

adoption over the last few years. So which of the two types of 3G

technologies has had the most successful adoption rate? W-CDMA being the

newer of the two technologies has had a much shorter time to capture a

market share and this make it difficult to make a detailed analysis as

CDMA2000 has been around for quite a few years more than UMTS.
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However, if comparisons are made over the last few months between the two

technologies, UMTS does seem to have a better adoption or growth rate. If it

was possible to have a longer period of data collection, it would be possible to

make a more detailed analysis between CDMA2000 and UMTS.

.c-
==
o-
CJ

Rate of Growth of 3G TechDQl6g:i
(CDMA2000 and W-CDM~)

-
'#.-
....
o
Q)-
cu
a:

FiQure 10- Rate of Growth of 3G TechnoloQles

The figures used in Table 5 were for the period up to May 2003. To obtain a

more detailed breakdown of the current amount of actual W-CDMA

subscribers in the world is quite difficult, as many networks are keeping the

cards very close to their chests, but some figures have been released to the

media. The 3GNEWSROOM has released a list of subscribers broken down

by country and network that they have on file. The list in Table 6 gives the

total amount of W-CDMA subscribers at the end of August 2003

(3GNEWSROOM, 2003a:1).57 More than one million subscribers are

presently on the W-CDMA technology, with most of them in Japan, but

European operators are catching up fast.
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Table 6 - W-CDMA subscribers -AUQust 2003

23.22%

57.69%

5.51%

10.37%

Between May 2003 and August 2003, there has been an increase in

subscribers from 521,000 to about 1,400,000, an increase of almost 62% in

just three months. This is mainly due to the new networks coming on air, and

over the next few months and years, more and more networks will be

launched. At the end of May 2003, according to GSMWORLD (2003j:1)58,

there were around 24 networks live or launching in the very near future. A list

of these networks is produced below in Table 7.

AUSTRALIA

AUSTRALIA

AUSTRIA

AUSTRIA

FINLAND

GERMANY

HONG KONG

HONG KONG

ISRAEL

ITALY

ITALY

JAPAN

JAPAN

KOREA, REPUBLIC OF

KOREA, REPUBLIC OF

MALAYSIA

POLAND

PORTUGAL

SLOVAK REPUBLIC

SPAIN

SWEDEN

SWEDEN

SWEDEN

TAIWAN

UK

Hutchison 3G Australia Ply Umited

kr-test-org

Hutchison 3G Austria GmbH

Mobilkom Austria AG & Co KG

Sonera Corporation

MobilCom Multimedia GmbH

Hutchison Telecom (HK) LId

SmarTone Mobile Comms. LId.

Cellcom Israel LId

H3G

Wind Telecomunlcazioni SpA

J-Phone Co., Ltd

NTT DoCoMo, Inc

KT Freetel Co., LId

SK IMT Co Ltd

Maxis Mobile Sdn Bhd

Polkomtel SA

ONI WAY In/ocomunicacoes SA

EuroTel Bratislava as

X/era Moviles SA

HI3G Access AB

HI3G Access AB

Vada/one Sverige AB

Taiwan 3G Mobile Network

Hutchison 3G UK LId

Hutchison 3G Australia Ply Umited

kr-test-org

3

A1

SONERA

MobilCom

3

SmarTone Mobile Comms. LId.

Cellcom Israel Ltd

H3G

Wind Telecomunicazionl SpA

J-Phone

NTT DoCoMo, Inc

KT ICOM

SK IMT Co LId

Maxis Mobile Sdn Bhd

Plus GSM

ONIWAY

EuroTel GSM

X/era

3

Hi3G Access AB (shared with) Voda/one Sverige AB

Voda/one Sverige AB (shared with) HI3G Access AB

T3G

3

Table 7 - Live 3G Networks
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In total, since the 1" of January 1998, a total of 117 licences for 3G W-CDMA 

networks have been launched. A complete list can be found on the internet or 

in APPENDIX D (3GNEWSROOM, 2003b:l).~' The list demonstrates the 

definite drive by many operators and networks, to enable 3G as one of their 

sewices. 
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6 3G Viability and Adoption Success 

6.1 Introduction 

The question still remains, namely, will 3G be a success? The argument has 

been raging the last few years, with many parties not actually able to come to 

an agreement on the viability or possibility of success of 3G. As in most 

issues in the world, you will always have three parties given any situation or 

decision; those for the decision, those against it, and those who can't make up 

their mind and will wait a bit longer. 

For the ''those against corner" constant concerns are being voiced in the 

industry and media questioning if 3G will be a success. Article headlines in 

the press such as "Will 3G Really Be the Next Big Wireless Technology?' 

(Technology News, 2000:2)~', "3G Vendors Face Failure" (Haskin, 2001:1)6' 

and "Users fail to see benefits of 36' (Farrel, 2002 : l ) ~~  frequently appeared in 

the media over the last few years. Calls were made by many experts that 3G 

operators need to cut their losses and run to prevent further financial doom for 

their operations. 

Just as there have been negative comments on the success of 3G, the 

opposite is being sung by the experts in the "those for corner". Bjijm 

Krylander (Cellular News, 2002a:1)'~, UbiNetics CEO and former Ericsson 

director, said: 

To call on mobile operators to abandon their licence obligations and get out of 

3G altogether is an overreaction. The fact of the matter is that the 3G genie is 

out of the bottle - this technology is here to stay whether we like it or not 

Why then do these experts claim that 3G will fail to be adopted? Some of the 

key reasons given by them for 3G failure are; Delays (launching and 

products), technology not functioning as promised, lack of selvices, high 

infrastructure costs and lack of speed in development. These issues are just 
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some of the problem areas that are being used as proof for their claims. To 

illustrate some of the influential factors on the adoption of 3G, this chapter 

investigates the following aspects and use this eventually in the conclusion to 

help illustrate someus determine whether it is possible to make 3G adoption a 

success: 

3G Launch and Adoption Delays 

Lessons learned from GSM 

3G Business Models 

3G Service Pricing 

Social Shaping of the 3G Customer 

6.2 3G Launch and Adoption Delays 

6.2.1 Overview 

It was pointed out in previous discussions that 3G operators in Europe failed 

to launch at the IMT-2000 proposed date of the I* of Janualy 2001. This has 

led to constant speculation on the reasons for the delays in the launch of 3G 

networks worldwide. The delays in network launches have been due to many 

factors, and most of them could be easily explained and discussed. 

6.2.2 3G Licence Costs 

To discuss the licence related issues the study must first delve into the actual 

process of licence issuing to help understand how this has and could impact 

on the launch of any type of network. There are three ways in which licences 

could be issued as described by the UMTS FORUM (ITU, 2001a: l ) .~ 

The first way of issuing licences to operators is through an auction. An 

auction can generate a substantial amount of profit for authorities as the 

Page 50 of 178 



competitors each try to outbid each other for the spectrum. An auction 

requires that the bidder makes estimation on how much they value the 

licence. But an auction does in some parts limit competitiveness, as the 

bidder with the biggest chequebook will most likely be victorious. This raises 

some questions concerning the true effectiveness of an auction. On the 

positive side, an auction is straightforward and doesn't need any appointment 

of experts or consultants to try and estimate the true value or proposal of any 

licence proposal (Xavier, 2001 :23).65 

In contrast to the auction system of licence allocation, the comparative 

selection is a beauty pageant or contest where the 3G operators produces an 

application or model to demonstrate what they propose to achieve if they were 

successful with their bid. Each licence is evaluated according to some set of 

criteria defined by the licensing body or authority. The best plans or models 

are then chosen after this evaluation, hence the term "beauty contest". The 

concerns regarding beauty contests are that it poses the question whether 

anybody can make a decision on what is to happen precisely in the future, 

especially surrounding a new, untried and largely untested technology. Many 

operators will reluctantly publish their business plans just so that its 

competitors may see what it has planned for the future. 

The last licence issuing methodology is the Hybrid approach. In this licence 

allocation approach, a mix of both beauty contest and auction is used. 

Operators first need to pass an initial screening according to certain criteria, 

after which a normal auction will be held to allocate the licences. Figure 11 is 

obtained from Exhibit 11 in "Comparative Assessment of the Licensing 

Regimes for 3G Mobile Communications in the European Union and their 

Impact on the Mobile Communications Sector" (EC, 2002:40).~ This report 

illustrates the allocation of some the licences in the European countries. 

As Figure 11 illustrates, the licence allocations in Europe due to auctions (37) 

are double the amount (18) allocated through the comparative bid process. 

Thus most of the licence allocations have been in auctions, with comparative 

auctions playing second fiddle. 
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TYPE OF PLAYERAWARDEDPER MEMBERSTATE CJ Natialal players"_ Multinational players

Licenses awarded

100% = 37 18

Muki-
national
operators

72

National
operators ..

Auction Comparative
bid

FIQure 11 - Licence auctions In EuroDe

This leads to one of the key issues in the initial slow rollout and adoption of

3G networks as a stupendous amount of money has been spent on obtaining

the 3G spectrum in various countries all over the world. In Europe alone a

total of over EUR 110 billion were spent on licence auctions (UMTS FORUM,

2001a:1)67and only about EUR 5.2 billion was spent on comparative bids

(EC, 2002:44).68 In Germany and the United Kingdom the operators spent the

highest amount of money on securing their respective licences. Germany

was the highest with EUR 50.5 billion and the United Kingdom "close" behind

them with a total of EUR 37.5 billion. What was initially a very nice profit

boost for the governments of these countries where the licences were sold,

now in hindsight are starting to haunt them as it does appear that these

inflated prices paid for the 3G spectrum has resulted in the late launching of

many of the 3G networks all over the world. With less capital available to

spend on network rollouts, it could happen that operators will inflate the prices

for their services to recover their losses.
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Italy 5

Germany 2, , 6

UK 2 5

Ausirin 1 6

Netherlands 1 . 5

Denmark 1 4

Belgium
Greece
Finland :3 4

PortugaI 3 4

Spain :3 4
&eden 2 4

France
Ireland

I Not wardedLuxem bo urg Not awarded



This seem all the more likely when a report written by Selian (2002:48)~' titled 

"3G Mobile Licensing Policy: From GSM to IMT-2000 - A Comparative 

Analysis" is investigated. He discusses in detail some of the different issues 

surrounding the evolution from 2G to 3G mobile technologies. The following 

figure illustrates the comparison of estimated costs between a GSM and 

UMTS network that a network operator may experience. 

t Cost per Subscriben Percent G W  UMTS 
GSM I UMTS Change (percent) (percent) 

Core Network $20.00 $24.50 22.5% 10 7 
Radio N e M  $70.00 $101.50 45.096 35 28 
Tmsmisshon Links $40.00 $80.50 101.3% 20 23 
Nehrvolk ~ n t a n a n c e  t22.00 $38.50 75.096 11 11  
Sales and Marketlng $16.00 $35.00 118.8% 8 10 
Customer Care and Billing $2U.00 $42.00 110.04: 10 12 
IT Management SeWes $12.00 $28.00 133.3% 6 8 
T ~ S ; . I  wnn nn s x ~ n  nn 7s w 1~ inn 

Fiqure 12 - Estimated Subscriber Costs between GSM and UMTS Networb 

The total amount of extra expenditure needed for a UMTS network is an 

increase of $150 from $200 to $350 per subscriber or in percentage terms, a 

total increase of 75%. Thus, if a network operator plans to build a UMTS 

network for 1,000,000 subscribers, they will have to invest a total of $150 

million more than a GSM operator. These estimated costs have resulted in 

scaring of many would be UMTS network investors. 

6.2.3 Economic Slumps 

The next reason for delays in the launching of 3G networks seems to be 

associated to a general slump in economies worldwide, more specifically in 

the technology and telecommunication sectors. Worldwide there was a slump 

in the technology sectors starting in 2000 and continuing well into 2002. 

Many companies started experiencing financial difficulties and had to lay off 

personnel and trim their workforce in an attempt to limit spending just so they 

could stay afloat. 
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Motorola 
Nortel Networks 
Ericsson 
Lucent Technologies 
Alcatel 
Siemens 
Marconi 
ADC 
British Telecom 
Avaya 
NTL 

Fujitsu 
JDS Uniphase Corp 
Philips 
Cisco Systems 
Compaq 
Hewlett Packard 
Corning Inc. 
lnfineon 
Gateway 
NEC 

Table 8 -Telecommunications and Technoloav Lavoffs in 2001 

Table 8 illustrates some of the layoffs during 2001 in some of the major 

companies in the Telecommunications and Technology sectors (Beams, 

2001)?~ In total there were over 400 000 registered layoffs in the world during 

2001. The slumps in the telecommunications and technology sectors has 

been attributed to many factors, but mainly it does seem that one of the main 

contributors in the technology slump was due to an unbalanced market. 

On 13 March 2001, Hans de Vreij (2001:1)", a financial editor at Radio 

Netherlands said: "In the course of last year, economists first realised, 

followed by the general public, that companies in the so-called 'New 

Economy' needed to make profit too, if they were to survive. As profits failed 

to materialise, the party was set to be over soon." He continues '....and so, 

early last Janualy, the technology-heavy NASDAQ index began its downward 
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turn, after having almost continuously climbed since mid-98. With the battle- 

cry 'Buy Low, Sell High', the selling season began. Now, after about two 

months, NASDAQ is now at where it was by the end of 1998." The slump in 

the technology sectors spilled over to many other closely related markets, and 

internationally companies were placed under huge financial burdens as no 

profits were realised. 

6.2.4 3G Technology Realisation Costs 

Due to the pressures placed internationally on 3G to become the new adopted 

mobile technology, the process of design, development and manufacturing of 

the equipment necessary to build and launch a 3G network has happened 

much faster than in the instance of 2G networks. Because of the expectations 

to realise 3G success as swiftly as possible, as well as that it is new and 

developing technology being produced, some of the products have not been 

of the same quality as what the market has become used to. Many network 

operators therefore chose to wait before launching their networks as they 

feared that by launching inferior products to the 2G technology, they could 

end up owning a white elephant. This has been one of the reasons for the 

delays related to technology problems. But the pressure to ensure successful 

adoption of 3G has also resulted that a greater capital outlay had to be 

sourced for the development of 3G technology. 

The huge debts and costs incurred in the development of the technology 

placed many equipment manufacturers in a dilemma because these costs can 

not be recovered immediately and the end result has been delays in the 

production of 3G equipment. The resulting inability of the network operators 

to immediately recover the costs of investment in rolling out the new networks 

has resulted that many equipment manufacturers have also not been able to 

recover their investments into the technology development and 

manufacturing. 
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The network equipment problems in 3G are more related to stability and 

reliability issues as many network operators currently are experiencing 

difficulties in realising networks that provide just as stable a network platform 

as the current 2G systems. All these cost factors has resulted in massive 

delays in the launching of 3G networks as each of the parties wait for the 

adoption of the new technology to occur. But the lack of capital resulted also 

in fewer basestations and thus in limited network coverage. This limited 

network coverage in turn impacts heavily on a possible customer's decision to 

adopt the new technology. 

The new hardware and software used in 3G networks required much research 

and development to produce reliable products to the market, but 

unfortunately, some necessary parts of the complete 3G network was actually 

not yet ready for commercial use and release at the expected point in time. 

6.2.5 Handset Problems 

Without handsets, a mobile phone network will be useless. The total 

availability, reliability and different models of handsets to choose from are 

some of the most important building blocks for a successful adoption process 

for any mobile network. In 3G networks it has become even more important 

as the market has already been introduced and familiarized with very well 

designed and operating handsets with regards to the 2G technologies. 

Many difficulties with the design, development and manufacturing of handsets 

have caused massive problems and delays in the deployment of commercial 

3G networks. Some of the handset problems experienced are low battery life, 

poor image quality, lack of functionality and non existent open system source 

code. The problems relating to handsets have been confirmed by numerous 

market reports, and have been much debated in the media (3G.CO.UK, 

2003: I ) . ~ ~  
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Nancy Ghoring (2001:1)'~ a writer for EWEEK said: 

Software glitches on new wireless handsets have led to recalls by NTT 

DoCoMo in Japan of Matsushita Electric Industrial and Sony Java-enabled 

phones, as well as problems with a line of Nokia phones in the U S .  Software 

is also to blame for delays in commercial introductions of third-generation 

(3G) networks by NTT DoCoMo in Japan and British Telecommunications on 

the Isle of Man, off the coast of England. 

One of the other key problems related to handsets hasn't been the fact that 

the handsets are not living up to the prescribed criteria and standards, but 

actually is due to the time taken to be designed, manufactured, tested and 

shipped from the vendors to the network operators. In an article on 

3GNEWSROOM, Vodafone made an announcement that they were delaying 

the launch of their 3G network due to a lack of handsets (3GNEWSROOM, 

2002a: l ) .~~ The lack of available handsets could be ascribed to the 

aforementioned development problems experienced. Due to this lack in 

handsets, or rather, in handsets that are ready for customer use, at present, in 

the United Kingdom, huge problems are experienced by 3 (Hutchison 3G) as 

handsets have been sold out in the shops, and many potential clients are 

turning to other networks for their mobile needs. 

6.2.6 Spectrum Issues 

The delay for launches of 3G networks hasn't just been associated with the 

lack of capital or of reliable equipment, but in some parts of the world there is 

a problem with the amount of available spectrum. The United States of 

America being one of them because large parts of the 2 GHz band designated 

by IMT-2000 for 3G technologies is currently licensed and utilized by the 

government. "One reason U.S. carriers can't offer high-speed data 3G 

services, such as video teleconferencing over mobile phones like NTT 

DoCoMo does in Japan, is that the mobile operators here need more 
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spectrum," says Elisa Batista. In Europe however, this is not such a big 

problem and all the countries that form part of the EU has made sure that 

more than enough spectrum is available for 3G services. In "3G or Not 3G? 

That Is the Question" Kathleen Carr (2000)'~ discuss some of the reasons 

why according to her, 3G will struggle to become a force in the wireless 

communication arena. It does appear when analysing these market reports 

from the United States that the U.S.A. reports tend to be more negative 

towards 3G as defined by the W-CDMA technology. This could well be 

because this is in direct competition to their CDMA2000 variants of 3G 

technologies. It does appear very similar to what happened between the 

United States and the European telecommunication markets during the start- 

up of GSM when GSM was largely shunned by America and embraced by 

Europe. 

6.2.7 Competing Technologies 

The release of other technologies has resulted in some competition to 3G. As 

was previously mentioned, 2G systems offer the 2.5G variant systems such 

as HSCSD, GPRS and EDGE as technologies capable of transmitting data at 

higher rates. The arguments have been made that these will be enough for 

data services of most subscribers and therefore the concept of 3G would be 

largely unnecessary. Some networks have therefore delayed their launches 

as they are pushing these "older" technologies and try to get as much shelf 

life out of 2G as possible. 

Another example of a competing technology is the issue surrounding WiFi 

(Wireless Fidelity). WiFi is the popular name given to the wireless Ethernet 

802.1 1 b standard which has been around for some time. To investigate why 

WiFi could be seen as a competing technology for 3G an evaluation must be 

made between the similarities and dissimilarities of the two technologies 

(Lehr, 2002:6)?' 
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The first similarity is that in both technologies' cases, the consumers don't 

really care what type of technology or transport medium is providing them 

their internet or communications service, just as long as they can get it. A 

second similarity is that the transport medium is also roughly similar as both 

technologies are wireless technologies, and both are access technologies. A 

third similarity is that both can provide the consumer with broadband data 

services. 

There are a few key dissimilarities as well. 3G stems from the mobile service 

provider model contrasting to WiFi which originates from a LAN background in 

the data communications industry (Lehr, 2002:6)." WiFi also doesn't require 

a huge layout of capital as it's already existed for quite some time and much 

development has been done on it. In contrast, 3G still requires an 

extraordinary investment in capital for development and production. The last 

dissimilarity discussed is the fact that 3G uses licensed spectrum band to 

operate in, whereas WiFi uses an unlicensed spectrum band which is shared 

and public domain. Combining the similarities and dissimilarities it is no 

wonder that WiFi could be a competing technology. Not having to pay for 

licence fees, allows more money to be spent in network rollout as a WiFi 

network does require more frequent placement of antennas. 

The WiFi issue and the 2.5G technologies demonstrate that the market does 

have fierce competition against which 3G is relentlessly pitted. It does appear 

then that these other technologies have caused some constemation in the 

mobile market which definitely has resulted in some delays as the market is 

unsure of which technology to embrace. 

6.2.8 Summary Of 3G Launch Delays 

The inability for 3G networks to immediately "hit the ground running" left a wry 

taste in the mouth of companies worldwide. The mobile users and the mobile 

market have been spoiled by the 2G systems' near perfect operation and 
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reliability. Handsets have a battery life extending into weeks, and the 2G 

networks deployed provide a coverage footprint which allows the consumer to 

drive for hours without loss of signal or call. With the international slump in 

market sectors, high licence costs resulting from auctions, technology 

problems, lack of handsets, spectrum issues and competing technologies all 

combined, it comes as no surprise that there have been delays in the 

launching of 3G networks. The key ingredient for successful adoption of 3G 

technologies therefore possibly will be found in the success of 2G systems. 

This will be discussed in the following section when a possible 3G success 

model is proposed. 

6.3 Realising 3G Adoption 

6.3.1 Overview 

The past and current success of GSM can and must not be forgotten. It was 

shown in the previous section that GSM's success has resulted in demands 

and expectations of any new technology or sewice that are launched. It does 

seem that by building on the 2G success story it will be possible to help 

facilitate 3G take-up in the world. But there are many enablers and limiters for 

3G, and all possible avenues must be explored to help facilitate 3G take-up in 

the world. 

6.3.2 Hunting The Killer Application Or Service 

6.3.2.1 Overview 

"The success of 3G will not just come from the mere combination of two 

existing successful phenomena-mobility and the Internet. The real success 

of 3G will result from the creation of new service capabilities that genuinely 

fulfil a market need. Meeting market demand is not just a question of 
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technological capability and service functionality," reads a report released by 

the UMTS FORUM (2001b:8).~' This reiterates the much spoken of "Killer 

Application" that has been the holy grail of telecommunication companies over 

the last few years. The perception is that if network operators can realise 

such an application or service, they will have unlocked the true potential of the 

3G mobile market and ultimately realise enormous profits. 

Referring to the success that SMS messaging had in the GSM market, many 

operators and networks are searching, and waiting for just such a service for 

their 3G networks. Just as SMS was the killer application for 2G networks, a 

killer application was envisaged to be out there in the technology wilderness 

which will allow network operators to achieve market dominance. The reality 

is that such a killer application or service for 3G has not been unearthed yet. 

"There is no killer application for 3G, so you have to have a killer attitude," 

says Nigel Deighton from Gartner (Trevelyan, 2001:l). " What Nigel 

Deighton states is that operators will not necessarily be able to produce one 

application or service to realise financial success, but that there must be a 

multitude of services and applications which are tailored to the needs of the 

customers, and the conglomerate group of services and applications in union 

will realise financial and operational success. A perfect example of such a 

success story is found in the next section where the i-mode service from NTT 

DoCoMo is studied. 

6.3.2.2 The i-mode service example 

In Japan, NTT DoCoMo launched their i-mode service network which was one 

of the first packet based networks in the world. The i-mode service has been 

such an massive success that just three years after launch the i-mode service 

was responsible for over 85% of DoCoMo's parent company profits (Scott- 

Joynt, 2002:1).~~ The term, "always-on" explains precisely what i-mode 

entails, namely that the user is constantly connected to the network or 

internet, although it is at a very low and basic data rate of around 9600 bps. 
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This connection however is never used for any voice traffic, but only data 

traffic. In 2002 over three quarters of the total subscriber base of 40 million of 

DoCoMo were i-mode subscribers (Scott-Joynt, 2002:1)?' This is an 

astonishing and astounding fact if one thinks of the short time span it was 

achieved in. 

But why have these data services and applications on the i-mode been such a 

huge success in Japan, and comparable data services such via WAP and 

GPRS has not really taken up in the rest of the world? It has been shown in 

the markets in Europe and Japan that GPRS has failed to really deliver and 

capture the customer's imagination although it has had ample chance to 

prove its viability. Ben King (2001: l )~~ wrote an article tilted "GPRS is here, 

but it's late and it doesn't really work" in April 2001 in which some of the 

problems of the technology are discussed. Even in South Africa, GPRS has 

been launched for more than a year, and the take-up has been very slow. 

The advantage obviously for deploying GPRS systems is that it doesn't 

require new infrastructure, and therefore would be economically more 

feasible. Technology wise there is not a major difference on these networks, 

and 2G related handsets can quite easily operate on the i-mode service with 

small modifications in the software programming. So if it the technology is not 

really the differentiating factor, why did i-mode become so successful? 

According to Jeremy Scott-Joynt (2002:l)~~, a BBC NEWS Online reporter, 

DoCoMo learned a valuable lesson very early in the launch of the i-mode 

service. It is not the technology that sells handsets, it is content and services 

that sell. Examples of some the services are games, finance, direction 

finding, cinema listings and previews, restaurants and many more. But 

providing these services alone still doesn't sound all that different than that 

which is already available on current 2G and 2.5G networks, so the question 

still remains how where they able to do it? 

The secret appears to be in the fact that they developed a model which 

encourages partnership agreements with independent companies who 

developed these services and applications. These partnership agreements 
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promise these companies a substantial part of the revenue made from these 

transactions. The beauty of it the agreement is that DoCoMo only takes a 

very small percentage (about 9%) of the revenue (BUSINESSWEEK, 

2003:1)." This 9% deal wouldn't normally excite any network operator as this 

is a very small percentage of the profit, but DoCoMo's argument is that they 

would much rather provide many sewices in order to reach more customers. 

In the short term this wouldn't sound profitable, but in the long run it will 

provide massive retums on their investments made. 

To gauge the success of these partnership agreements between DoCoMo 

and service developers, it only needs to be obsewed that NTT DoCoMo 

launched on the 22"d of February 1999 (Ratliff, 2003:1)'~, and just one and a 

half year later in August 2000, there were already over 600 

(BUSINESSWEEK, 2003:l)~ official DoCoMo partner sites signed up and 

accessible to customers. The fact that so many companies had signed up 

with DoCoMo so quickly should already not be written off as insubstantial if it 

is weighed against the limited amount of sewices that GSM currently offer in 

its data service packaging. 

For the official DoCoMo partner sites, DoCoMo handles all the billing which 

makes it very easy for the customer to understand and trust. When a 

customer access these partner sites and need to pay for a particular service, 

DoCoMo handles the transaction and then transfers the relevant funds for the 

transactions to the particular content developer that customer was accessing. 

This helps the customer to relax as they know and understand that they only 

pay one point of contact. This partnership model does seem like a very sound 

technique because this will motivate more and more companies to develop 

services for each and every possible and imaginable customer market and 

because they receive most of the revenue of the transaction, it is a profitable 

deal for them. 

This partnership model obviously wasn't the only enabling factor in realising 

success, and many other successful means of enabling customers to accept 

the technology and sewice was initiated. For further reference read the article 
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written by John Ratliff, NTT DoCoMo and its I-mode Wireless Network at 

http://sts.scu.edu/nexus/lssuel-l/Ratiliff-NTT~DoCoMo~and~l~mode.asp. 

Today, i-mode still continues to flourish and steadily keeps on growing. 

Figure 12 illustrates the current Mobile Net market status in Japan, and just 

affirms i-mode's dominance and success as a mobile network enhancement 

(Smith, 2003:l)Y I-mode currently has almost 40 million subscribers, 

compared to its closest rival EZWeb with close to 14 million subscribers. The 

successes of i-mode business model and the way it utilised the collaboration 

of parties to provide content to customers must therefore be kept in mind as a 

possible enhancer for 3G adoption success. 

I i-mode I E m e b  I J-Sky I PHS 1 

Fiaure 13 - Ja~anese Mobile Net SubScriDtion~ 

6.3.2.3 Summary of the hunt for a killer application 

The i-mode successes certainly were some good news for many sceptics and 

parties fearful of 3G failure. According to a consumer survey done in the 

United Kingdom in 2002 (6 Hanluain, 2002:1)", 40 percent of the potential 
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mobile market believed that they will probably not us their handsets for 3G 

services. The survey found that the early adopters who make up around 12 

percent of the market will sign up to the new technology regardless of its 

immediate promise of success. A further 46 percent will take up the 

technology if enough support and guidance is given on the new technology 

leaving around 42 percent of the market claiming that they will probably never 

use any of the proposed 3G services. This survey does paint a very bleak 

picture and raised many an eyebrow when it was released. But not 

everybody in the industry agreed to this survey as can be seen from the 

comments of Nigel Deighton of Gartner (6 Hanluain, 2002: i )~~:  

There is always a risk with surveys which ask people about future 

technologies. Very often they change their mind dramatically when they can 

routinely use the new technology. And very onen they use it in unforeseen 

ways. 

The survey did however provide some positive feedback with the 

announcement of their findings that carefully targeted services for 

entertainment, personal finance and travel could quite possibly facilitate the 

creation of substantial markets for vendors. "They must very proactively 

segment the market and develop applications which appeal to these 

segments," says Deighton. It is very interesting to note that this statement by 

Deighton aligns very closely to one of the key factors for the success of the i- 

mode service as discussed previously. 

Did DoCoMo find one ultimate killer application? The answer is probably no, 

but they did achieve a killer application environment with their i-mode network 

and the way in which it is structured and operated. It is possible then to rather 

classify the multitude of applications and services as hundreds of mini killer 

applications that combined give enough impetus to the network to entice and 

capture consumers to use their network. 

Page 65 of 178 



6.4 Learning Lessons from GSM 

6.4.1 Overview 

GSM has provided the telecommunication industry with many examples and 

demonstrations on how and how not to operate mobile networks. A few key 

lessons learned from GSM will be discussed in the following paragraphs. 

6.4.2 Cooperation Breeds Success 

In Chapter 2 the study discussed the history of GSM, reason of existence and 

the manner that it came to life. GSM came to life as a partnership agreement 

between different key players in the telecommunications industry during the 

late 1980's and early 1990's." It did take a long time to actually get most 

bodies and parties of the telecommunication industry in Europe to agree on 

the technology and produce recommendations and specifications for the 

technology. Although these recommendations and specifications could be 

seen by some as too restrictive, it did facilitate the quick expansion and 

acceptance of GSM as it became possible to use the same technology 

internationally. A person could travel their handset from one country to the 

other and still be able to make and receive calls without a hitch. The 

cooperation between different networks and countries help called roaming 

agreements made this all possible. This appealed enormously to the market 

and the growth of GSM has been stupendous. 

The fact that vendors and countries are pulled together with one set of 

standards and recommendations ensures that all technology conforms to the 

base standard, and therefore in the longer run, less research had to be 

conducted to enable technology to work in different environments. So in the 

case for UMTS growth and expansion, an attempt must be made to forge 

bonds of cooperation to allow eventual success. Bach (2000:18)" says: 

" See Chapter 2. 
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Given that UMTS is in many respects a continuation of the GSM process with 

corporate actors having assumed some of the roles previously played by the 

public sector, the question whether Europe's success in mobile wireless 

technology resulted from a particularly favourable industrial and political 

constellation, or whether it is the result of a robust and replicable ICT 

standardization process, still remains. 

The same interested parties in GSM have definitely shown their enthusiasm 

and interest in the 3G technologies and ways to enhance their adoption. The 

same cooperation bonds have been remoulded and strengthened to allow the 

birth of 3G networks. 

6.4.3 Equipment Development, Manufacturing And Rollout 

In GSM, manufacturers of equipment played a major role in the market. The 

lack of handsets resulted in massive delays. Williamson (1992:36)" said: 

Delays were costly for the industry, network operators and service providers 

alike ... [for instance], German service providers were losing between $4.5 

million and $6.4 million worth of business each month. 

In an article by CNN.com (2001:1)92, the comment was made that "In the past, 

the success of the handset has greatly contributed to the success of mobile 

offering." In the evolution of GSM the importance that the lack of handsets or 

reliable handsets does play in the initial expansion and growth of 

telecommunications networks is enormous. The same holds true for the 

adoption of UMTS and 3G as it was illustrated in previous sections that the 

lack of handsets and their reliability has resulted in delays of 3G network 

launches. Unfortunately, the market will not allow the same leeway for 3G as 

they had already become accustomed to the very reliable handsets in 2G and 

GSM. Customers also expect to have perfect coverage and everywhere and 
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conveniently forget that it took years of network rollout in GSM to reach 

network coverage that spans from horizon to horizon. 

6.4.4 Subscriber Acquisition Cost 

In the beginning of the mobile wireless industry, there was an almost 

bottomless pool of possible subscribers. Initially the high subscriber levels 

resulted in enormous profits, but as more and more subscribers do sign up, 

the potential pool of subscribers are being depleted, and eventually this pool 

will run dry. The only potential customers left then will be the subscribers that 

have a high acquisition cost. 

High subscriber levels for GSM, however, did not necessarily equate to high 

profit margins: operators have to face the issue of higher subscriber 

acquisition costs (SACS) when attempting to attract the less profitable 

customers of the mass market. In the context of examining the potential cost 

burdens carried by users of 3G mobile technologies, it is crucial to consider 

the subscriber acquisition costs (SACS) associated with these consumers. 

This comment was made by Audrey Selian (2002:41)?~ Consequently, 

operators will have to make sure in their market approach, and the way they 

handle the segmentation of their market analysis. The fact that mobile 

penetration in a country may already be very high, do put some emphasis on 

the fact that in the case of 3G, the competition to acquire subscribers will be 

very fierce. As the market becomes more saturated with any mobile 

technology, more and more capital will have to be spent on subscriber 

acquisition costs. The amount of capital spent will probably be in multiples of 

similar costs in GSM networks. 
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6.4.5 Customer Needs Satisfaction 

"There is one party in the wireless business that needs the earliest possible 

attention - far, far in advance of the launch services; that is the potential 

customer." (Jones, 2003:l.)~~ Any business idea's ultimate goal is to turn a 

profit. If a company had the most advanced technology in the world, but it still 

doesn't actually fulfil a customer's needs, they will go bust. When GSM 

launched, most consumers had never seen a mobile phone before, and they 

did put up with many teething problems initially as the technology was 

developed. Unfortunately for 3G, the fact that GSM and 2G networks has 

been so successful, expectations has been raised about what 3G will be able 

to deliver. It is therefore of the utmost importance for network operators to 

ensure that they try to formulate as best as possible strategies for satisfying 

the needs of their customers in the 3G arena. 

6.4.6 GSM's Killer Application 

In Chapter 2 reference was made to SMS being one of GSM's success 

stories. In the context of 3G, SMS could be seen as GSM's killer application. 

The interesting fact that was indicated was that SMS was never initially even 

identified as being such a brilliantly successful idea. SMS messaging has 

increasingly grown in popularity, and in 2001, there were already a total of 

more than 102.9 billion SMS messages sent in the world in one year 

(Cellular.co.za, 2003:1)?~ This increased even more in 2002 (Cellular.co.za, 

2003:l)'~ with a total amount of 366 billion! What SMS has illustrated though 

is that a very small and basic service, it can result into a profitable business 

very easily. Some of the examples in the current SMS industry are 

Voicemail notification 

Vehicle tracking 

SMS voting 

Advertising 
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· Remote monitoring

. Dating services

. Lottery

These are just some of the services that have made SMS messaging such a

profitable and popular business. The fact that only 160 characters can be

used in one SMS message has not dented the success in any way and later

this was overcome by the handsets when they started to link different SMS

messages into one long message. Figure 13 (NETSIZE, 2003:22)97shows

the breakdown of SMS service's key business areas.

SMS Traffic Distribution

Fiqure 14 - SMS Traffic Distribution

In a report "The European SMS Guide' published by NETSIZE (2003:49)98, a

company specialising in mobile business and entertainment, some of the key
reasons for the success of GSM are listed as:

· SMS is a universal standard implemented by all GSM operators

· A medium available to all mobile phone users, at any time and

anywhere

· An interactive service

· A simple, immediate and confidential way to communicate

· A clearpricingmodelbasedon per messagefee
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It could be that for 3G, MMS (Multimedia Messaging) could be one of the killer 

applications. MMS messages are messages that can contain text, picture, 

sound files and video files and is an easy enough extension of the current 

SMS messages. In 2001 the total amount of revenue generated by MMS 

messaging in the world was around $13.4 billion and all expectations are that 

by 2006 the total amount of revenue would double to almost $22.3 billion 

(Cellular.co.za, 2002: l ) .~~ Ericsson claimed in 2002 that they believe MMS 

will overtake SMS services within the next three years. "Expectations are now 

that MMS will be larger than SMS, at least in the number of messages sent, in 

2005,' Per Lindblad, head of Ericsson's MMS unit, told Reuters 

(Cellular.co.za, 2002:1).'~~ 

To realise a successful 3G adoption it is very important to use some of the 

same key success enablers from 2G for 3G. The killer application or 

applications for 3G therefore need to satisfy some of the abovementioned key 

success factors on the road to 3G adoption. 

6.4.7 Expectations And Promises 

When GSM launched in the early 1990's, it did miss its launch date by about 6 

months. This resulted initially in some criticism and scepticism as the market 

was led to believe that the setvice will be ready for commercial use at a 

particular date. The fact that the intended launch date was missed in 2G was 

due to many factors, and as the previous chapters have shown, the problems 

experienced with the launch of 3G services have not been all that dissimilar. 

The 2G networks, just like the 3G networks also experienced handset 

problems, software problems, network infrastructure rollout issues and 

financial problems which all helped to impede the launch dates for 2G 

networks. GSM's launch period has therefore provided the industry with a 

valuable lesson. The key answer for network operators must be; don't 

promise what you can't deliver. 
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It is very important not to create expectations in the consumer's mind with a 

particular promised product, and when they are actually faced with the 

product, it doesn't live up to the promised standards. An excellent example is 

the case of the launch of WAP (Wireless Application Protocol) services 

(Nielsen, 2000:1).'~' Millman (2000:l) '~ said: The modem age is full of 

technology that promised much but in the end delivered little." Networks 

nurtured the expectation that WAP is mobile internet, when in fact it doesn't 

really allow you to browse the internet comfortably as the download speeds 

are too slow for effective internet browsing and the handset screen is too 

small. The  harsh reality is that WAP offers the surfer a one-inch-square, 

black and green viewing screen with very little content of use," said Rene 

Millman. WAP should have been advertised as a basic data service or and a 

clear definition should have been made between what WAP is and isn't. WAP 

isn't all that dissimilar from the i-mode network of NTT-DoCoMo discussed in 

a previous chapter, and as was highlighted, i-mode has been a very 

successful service. 

Never has the wireless operator side of the industry been in such a powerful 

position. It has the wherewithal to ensure all elements of the 3G mix are in 

melodious harmony - or say, 'we are not going to release this for public 

scrutiny (i.e. criticism)'. Do otherwise and 3G will leave itself exposed to the 

detractors again. 

Jones (2003:l)'" made this comment to help emphasise the care that 

network operators must take when launching 3G networks. He makes a 

strong case in his statement urging operators not to launch too quickly. 

"There is nothing wrong with rolling out 3G more slowly than was promised. 

GSM did as much - two years after its introduction there were still only 36 

GSM networks operating in 22 countries. This didn't tum out to be the cause 

of any long-term financial calamity for the sector," said Jones. And he 

appears to be absolutely correct, as it was demonstrated previously in the 

study; there are over 1.3 billion users of GSM currently in the world, just a 

mere 12 years after it was launched. Will 3G have 1.3 billion users after 12 

years? Yes it could quite possibly reach the same levels and even exceed 
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them, but they really have to ensure that they stick to the basic models for 

success as was shown out of 2G and other wireless technologies which had 

launched over the last decade. 

In an article published on the 3GNEWSROOM's website (3GNEWSROOM, 

2002b: l ) '~~ in September 2002, the following was mentioned: 

A recent report by the South African telecommunication department 

suggested while more people are gaining the ability to access the internet on 

their cell phones in the world, few are actually bothering. In the last six 

months, the number of users whose cell phones could access the internet 

rose by 25%, but actual usage fell by 20%. 

The fact that the actual usage of handsets that are able to access the internet, 

fell by 20% could be due to many reasons. The most probable reason could 

be related to the fact that the customers have been disillusioned by promises 

of internet service on their phones, and when actually using it, they find that it 

is very slow, the screens on the phones are very small and the product is not 

delivering what was promised. 

This lesson from GSM, namely to ensure that network operators don't try and 

promise a service to the market before it is actually stable and fully 

operational, has been ignored by a few operators in the world. Currently 3 

(Hutchison 3G), has launched long before any of its competitors in the 

countries where they won their respective 3G UMTS licences. They launched 

their first networks at the end of 2002 and the beginning of 2003. Was this a 

mistake from 3? Would it have been better to wait? It does appear from the 

history of GSM that it would have been better to wait. To determine precisely 

why 3 had to launch will be impossible without any inside knowledge, but an 

informed deduction could be made. 3 doesn't own any 2G network, and ever 

since they won their licence bids, they have received no revenue to help them 

in their network rollout. Purely through the sheer financial behemoth size of 

their parent company (the consolidated revenue for Hutchison Whampoa 

Limited in 2002 was $14,247 million)'" and some multi partnerships set up 
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with financial backers have 3 been able to roll out their networks. The more 

the launches of 3's networks were delayed, the greater the financial pressure 

exerted by these financial backers and parent company started to bear on 

them. This pressure combined with the fact that they have no customer base 

in any of the countries, forced 3 to launch first or before most competitors to 

gain a foothold in the market. They argue the fact that if they could be first, 

they can actually obtain more of the remaining normal mobile maket share, 

as well as customers looking for higher data rate services. 

6.4.8 Telecommunications Sector Understanding 

History has shown that many interested parties and observers of the wireless 

industry, don't always have a clear understanding thereof. The wireless 

industry can be and is very complex and can confuse even the current 

network operators quite easily. Who would have thought that there would 

ever be more mobile users than fixed line users? If it was possible to travel 

back in time and mention that to fixed line industry they probably would have 

laughed at you. So what did GSM teach the industry? "It took 125 years to 

reach 1 billion fixed line customers, but only 25 years to reach 1 billion mobile 

customers," says Jones (2003:1).'~ He goes on to mention that in 1986 there 

were a mere 1.4 million mobile users in the world, but 410 million fixed 

telephone lines! In 1999, Finland was the first country where the penetration 

of mobile users surpassed fixed line users (Businessday, 200l:l).'~' Figure 

14 is obtained from a report published by the ITU (2003:l)'~~ to illustrate the 

comparison between wireless users and fixed line users and the point where 

mobile users have overtaken the fixed line users in the world. 
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World telephon~~bcdbers (milliar) 

Fiaure 15 - Mobile Surpass Fixed Line 

For any outsider looking into the wireless industry and especial! y the current 

2G market, it would seem as an unbelievable lucrative business opportunity. 

It comes as no surprise then that many companies have made the mistake of 

expecting too much too soon of their ventures into the 3G market. Many of 

these companies were maybe misled by the bright lights of the financial 

successes of the 2G or GSM sectors, as they didn't appreciate the fact that 

for GSM to become such a success, it took many years to develop to and 

grow to its full potential. GSM's most successful period of growth or real 

"boom" was during the 1997 to 1999 period, a full 6 years afler it was 

launched in the first country. The massive growth rate in GSM only started to 

lessen late in 2000 as was shown in figure 1 in Chapter 2. 

The misunderstanding of the telecommunications sector is not only confined 

to the companies or organisations involved in it, but also spill over to the 

customers or wireless users. With the GSM technology becoming the most 

dominant technology in the wireless industry in the world, it has dominated the 

way most people perceive any mobile communications technology to work. In 

a sense, it has grown a culture of "mobile aware" users across the world. 

Customers have become accustomed to long battery life, reliable phones, 

reliable customer service and reliable network coverage. These reliability and 

ease of use factors have "spoiltn today's wireless customers and because 
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many people will not accept a honeymoon period of technology handover, it is 

no surprise that the market has complained about UMTS not yet making as 

big an impact in the market as they hoped. 

Observing the current market, it does appear if the early adopters seem to be 

more willing to forgive network operators for having equipment and services 

which are not comparable to the current 2G technology. They even accept 

the fact that many new 3G networks at present don't provide the same areas 

of network coverage that 2G offers. But being the minority group in the 

wireless market, it doesn't mean that the rest of the market will be willing to do 

the same. It is of the utmost importance that network operators must develop 

their business models in conformance with the target market they are aiming 

to acquire. GSM paved the way for the "need" for mobile phones, but with 

3G, operators need to educate the market again about new services and new 

uses for the mobile phone. 

6.4.9 Summary Of GSM Education 

The way and process how GSM and 2G technologies developed, resulted in 

new market niches which previously were unnoticed, unknown or unexploited. 

Cooperation of different vendors and networks in 3G will allow faster 

development, as they will be able to share the development costs. When 

these costs are shared, it will allow more freedom for network operators to 

either distribute the savings to their customers, or allow them to pour it back to 

help develop better equipment, services and applications. 

It is however very wise not to forget that 3G is a new technology, and there 

are many issues which are different for 3G than it was for GSM. Where GSM 

was initially developed with more focus and emphasis on voice 

communication, with a small part of data, the newer technologies such as 

UMTS or other 3G technologies has been developed with much more 

emphasis and thought being given to data communications. The advent of 
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the mobile phone, and the entwinement of today's life with the internet, has 

resulted in the need for newer technologies which are always accessible, as 

fast as possible, and as easy as possible. GSM has had many success 

stories, as well as some failures. In the descriptions given on some of these 

successes and failures, we have shown that there are many perfect examples 

which 3G can definitely build on to reach its potential as soon as possible. 

The question which probably should be asked more and more is not if 3G will 

work, but rather when will it work? Today's applications, services and 

consumers demand increasingly more of current communication systems, and 

the only way forward is to develop better and more advanced communications 

systems. The one key factor for success for operators of new technologies is 

that they must strive not to promise services and applications which are not 

deliverable. It doesn't necessarily mean that the operator won't eventually 

succeed, but it does imply that their success could be debateable. As was 

shown, there is however instances where some network operators could 

decide to launch early, but these will be under the rarest of circumstances. 

In an article titled "The Global 3G Reporf, Samuel May (3GNEWSROOM, 

2 0 0 2 ~ : l ) ' ~ ~  said: 

We believe the market opportunity for packet data services and advanced 3G 

multimedia applications is substantial. However, capital constraints, 

technology issues and slowing economies are going to push out 3G 

deployments. We anticipate infrastructure spending to be down 6.5 percent in 

2002 over 2001, and do not expect meaningful ramp in 3G builds until 2005, 

when the cost of deployment has come down and when carriers have been 

able to identify successful data plans. 

This article does appear to support the idea that the adoption of 3G 

technology will take place, but will probably rely very heavily on the different 

business models chosen by the different operators. 
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6.5 3G Business Models

6.5.1 Overview

In 2G and related technologies, many business models have been tried and

tested over time. Some discussion will now be given in this section on the

probable 3G business models as proposed by different parties. The main part

of this section, originates from the UMTS FORUM's report titled "Charging,

Billing and Payment Views on 3G Business Models' (UMTS FORUM,

2002:8)110in which they discus three possible business models according to

them. The following figure is an extract from that report.

Network Operator
Centric Business

Model

CA.1M-portal
Centric Business

Model

Content Provider
Centric Business

Model

FiQure16 - 3G Business Models

The key for this figure is:

NO - Network Operator

CA - Content Aggregator

CP - Content Provider

The following three tables show the key characteristics for the three business
models.
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Price of services defined by:

Billing I payment arranged by:

Multimedia Messaging, Location-based services, Rich I Simple Voice
services.

Subscription, for example a subscription package will point at a "price
list" for various content, while some basic services are Included in the
subscription rental fee.
Network operator.

Network operator (I.e. BCP hosted by NO). Settlements on a wholesale
level with content providers will apply.
Airtime, Data Volume, Message, Subscription, Advertising and
Transaction I Event (mix of these depending on type of service and
business setuDt

Services offered as (part of):

Network operator revenues
gained as:

Table 9 - Kev Service Characteristics for the NO Centric Model111

1\1[.

Billing I payment arranged by:

Customised Infotainment.

Subscription and ad-hoc lone-off.

Content aggregator, who in turn collaborates with one or several
content providers.

Content aggregator, I.e. BCP role hosted by CA. Settlements between
CA and CPs are handled separately.

Subscription, Advertising and Transaction I Event (mix of these
depending on type of service and business setup).
Airtime, Data Volume, Subscription.

Typical services offered:

Services offered as (part of):
Price of services defined by:

Content aggregator revenues
gained as:

Network operator revenues
ained as:

Table 10 - Kev Service Characteristics for the CA Centric Business Model112

Typical services offered:
Services offered as (part 0

Price of services defined by:

Billing I payment arranged by:

Mobile Internet Access, Mobile Intranet I Extranet Access.

Transaction, value-based services that are outside NO control.

Content provider sets the price of transaction value.
Bank I financial institution I credit card, alternatively by having a
customer account with the specific content Drovider.

Value-based transaction charges.Content provider revenues
gained as:

Network operator revenues
alned as:

Airtime, Data Volume and Subscription charges.

Table 11 - Kev Service Characteristics for the CP Centric Business Model113

The Network Operator is an organisation which has probably been involved in

mobile or wireless communications for many years. The Content Aggregator

is probably a company or organisation which has already achieved a very

strong brand name, and is investing capital to provide a mobile portal to build

out its brand name even further. Mobile Virtual Network Operators (MVNO)12

form part of this group, as they don't actually have their own network to

12 A MVNO is a network operator with no infrastructure but uses another operator's infrastructure by
just providingserviceson the otherinfrastructure.A moredetaileddescriptionis givenin section
6.6.3.2
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operate, but provide similar type of services on top of an existing network 

operator's network. The Content Provider is a distributor or developer which 

in an attempt to provide better services and a stronger brand, is attempting to 

enter the mobile market by providing services through a mobile portal. 

6.5.2 Network Operator Centric Model 

According to the UMTS FORUM (2002:11)'14, this business model rests on 

the principal where the customer and the network operator have a very direct 

relationship and close association. The content for this type of network 

operator is either purchased from companies who are specialised content 

providers, or the content is developed internally by the network operator. This 

model is very close to what a traditional model is for many GSM operators, 

but it is possible that new methods of charging for services may develop, such 

as charging in real time. The UMTS FORUM also suggests that this type of 

model will be used by network operators to increase the ARPU (Average 

Revenue Per User) and also to enable them to retain there customers. The 

services offered may form part of a complete package and won't necessarily 

be charged individually. 

6.5.3 Content Aggregator Centric Business Model 

This model (UMTS FORUM, 2002:12)"~ focuses more on the fact that the m- 

portal or content aggregator provides a range of value added services on top 

of the services already supplied. The content aggregator interfaces directly 

with the customer, but may still have some direct relationship with the network 

operator. In this model, the customer is charged for the content he requests, 

but at a price determined by the content aggregator. The customer may also 

be charged separately for the network access used to access the content, but 

this could be included as part of the charges paid for the content if such an 
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agreement was made between the content aggregator and the network 

operator. 

6.5.4 Content Provider Centric Business Model 

Although it does appear that this model is very similar to the content 

aggregator centric model, the difference is that the content provider already 

has what the UMTS FORUM (2002:13)116 calls "an extensive portfolio" and is 

attempting to forge more links with the Network Operator so that they can 

rather operate more as a content aggregator. The customer in this model has 

relationships with many different content providers compared to the Content 

Aggregator model where the content aggregator has many agreements with 

different content providers. This model does seem as the more improbable 

model because the customer will have to arrange different payment 

agreements with each and every content provider every time different content 

is accessed. This could result in a higher "hassle" factor for the customer 

which will probably ensure a slower take-up of the 3G services. 

6.5.5 General Business Model 

The seemingly most probable model for 3G network operators will probably 

be a mixture of the three models defined by the UMTS FORUM. The reason 

for this is seemingly because a network operator, in the new mobile and 

internet industries, has to operate like a marketplace. The marketplace can 

be defined as the network operator, with many vendors and customers visiting 

the marketplace to trade goods and services. At the marketplace, vendors 

can deal with each other or trade with customers. The network operator or 

marketplace owner, can charge the vendors for allowing them to have their 

stalls (m-portals) on its property, and can even put a pricing scheme together 

whereby part of the revenue each vendor generates is earmarked for the 
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marketplace owner. The marketplace owner can even have its own stalls and 

products to sell, and also charge an entrance fee to the marketplace. 

This example model is a mixture of the three models from the UMTS FORUM, 

and does contain key elements from each of the models. Earlier in this 

chapter the study discussed the i-mode service example, and it does appear 

the model discussed above aligns very closely to the model that NTT- 

DoCoMo used for their i-mode service network. "However, in our opinion, the 

relevant i-mode lesson is its open business model," said Andrei Jezierski and 

Sajai Krishnan (2003:11-13).i17 They also define the model that i-mode is 

using as the Marketplace model. Both these authors go on and explain that 

the average consumers normally have a very broad range of services that 

they use, but they do also access a range of favourite services or applications 

they use more frequently. Typical examples are news bulletins, weather 

updates or traffic services. There are many other services that could be used 

as favourites, and obviously for each and every customer, it will be different 

range of favourite services. Services that may be used rarely or as a once off 

are the booking of a holiday, or the arrangement of a doctor's appointment. 

The open model that DoCoMo used, as was explained before, allowed a very 

small part of the revenue to go to DoCoMo for each transaction, but also 

allowed for a much quicker launch of services due to more companies 

becoming content providers or content aggregators. "Customers provided 

consumers myriad reasons to sign up and make data services a daily habit," 

said Jezierski and Krishnan (2003:l 1-13).1i8 

6.5.6 Summary of 3G Business Models 

The study pointed out above that it does appear as if the open marketplace 

model is probably one of the more successful business models that networks 

operators can use. To enhance the rate of adoption of 3G networks, existing 

or new incumbent network operators must therefore investigate how they can 

rollout their networks with this model in mind. A need for data must be 
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cultured and nurtured in such a manner that the services a 3G network offers 

become part of daily life. Jezierski and Krishnan (2003:ll-13)"@ said: 

This is the key to the wireless marketplace model. Carriers need to look 

beyond network build out and handset supply, and focus on creating a stream 

of applications that can drive growth in data traffic. 

The two authors went on to provide a summary of what is required for such a 

marketplace model: 

Generous revenue sharing-to motivate the right entrepreneurial 

vitality 

Pre-provided interface infrastructure (application delivery, provisioning, 

management, handsets), tools and support 

A minimal selection and certification criteria-essentially allowing the 

marketplace to rapidly choose which services succeed, while protecting 

the network 

To conclude, when a network operator is attempting to broach the 3G arena, 

they need to ensure that the model they use allows more than adequate 

means for enabling other content providers and aggregators to provide their 

services on the network. As DoCoMo showed, by making it very inexpensive 

and lucrative for companies to produce services and applications for the 

network, more companies signed up to produce their services and content on 

the i-mode service. In turn this enabled more customers to accept the 

services offered and eventually realised massive adoption of the i-mode 

service. To build a demand for data services, especially in people who won't 

initially be attracted to data services, as many as possible services or 

applications must be offered, to capture as large as possible market. 
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6.6 3G Service Pricing 

6.6.1 Overview 

The pricing of services for 3G will be one of the utmost important factors for 

network operators and other interested companies attempting to succeed in 

providing 3G services. "Pricing of the future multimedia services in the 3Gl4G 

networks will play a key role from operator's point of view to achieve the 

maximum revenue and maximizing ROY", says Wallenius and Hamalainen 

(2002:1).'" 

In the GSM networks, most of the pricing of services with regards to voice 

calls are related to the distance (where you are calling to) and the time 

(duration) of the call. But does this same service pricing in GSM allow it to be 

transferred to 3G or UMTS pricing? In many regards there are similarities, but 

per example, in 3G the mobile is always connected to the network and the 

speed of these connections may also be different at different times in each 

connection, therefore it is difficult to apply just one pricing model to each 

connection. There are many other examples of different factors in the 3G 

network operation that needs a different pricing model for services, and this is 

probably one of the reasons why it is so difficult to design a perfect service 

pricing scheme. 

It may be that in 3G the pricing of the voice services are charged the same as 

the pricing of the 2G voice services. It probably won't immediately seem that 

way as operators try to recover costs of network rollouts, but as soon as the 

competition start to tum on the screws by releasing less expensive pricing of 

calls the consumers will hopefully benefit. In fact 3G voice calls could be 

made cheaper than 2G voice calls due to the technology with which 3G calls 

are made. UMTS and other 3G technologies use a much more efficient 

coding scheme and transmission technology than 2G or 2.5G services and 

therefore allow voice calls to be transmitted cheaper than in 2G systems. But 

as can be seen from the following figure obtained from a report published by 

SIEMENS'~', titled "Taking the Right Path Towards 36', we can see that 
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every year the total ARPU is increasing, but more importantly, a larger

portion is being received each year from non-voice based services. Examples

of non-voice based services are data, SMS and machine to machine

communications.

Western EuropeanARPU

40

o

o

FiQure 17 - Western European ARPU for different traffic types

6.6.2 Components offered by Suppliers

In the report titled "Existing charging systems must evolve significantly to

enable new mobile data services" the company Analasys discuss many

aspects relating to charging architectures for new mobile data services

(Analasys, 2003).122 They state that it will be very important for collaboration

with a multitude of suppliers consisting between companies in IT, core

network, IP, content management and m-commerce. The following figure

illustrates the different core components offered by these four supplier

companies according to them.
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Fiqure 18 - Core Components offered bv suppliers

This figure illustrates that there needs to be an efficient collaboration between

these different suppliers. But if they manage to allocate resource effectively, it

will be very possible to realise a successful pricing model. The next section

discusses some of the pricing models as defined by the UMTS FORUM.

6.6.3 View from the UMTS FORUM on 3G Service Pricing

The report from the UMTS FORUM (2002:13)123, report number 21 lists three

types of charging models that could be used in the charging of 3G services:

. Volume-based charging model

. Value-basedchargingmodel

. Application-basedchargingmodel

In the volume-based model charges are made according to the volume of

data services that a customer uses. This model is the most common model
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being used today by network operators. In the value-based charging model 

customers are charged according to the value of the services they are using. 

To distinguish between this model and the volume-based model, the example 

of sending a SMS text message is used: A text message can be sent to the 

network requesting a ringtone. The network can then decide to either charge 

for the ringtone according to the amount of data that is transmitted to the 

customer, or they could be charged according to how popular the particular 

ringtone is. In the last model, the application-based model, the customer is 

charged according to the applications they use. Some examples of situations 

where this model is used are given in the following list. 

Number of emails or files sent andor received 

Number of web pages looked up 

Per game session 

Per movie trailer viewed 

Per ticket ordered. 

This refocuses the attention back on how the customer is approached by 

network operators. A customer will probably be more easily confused if they 

are charged separately for the content, access and applications used in a 

network. It is therefore probably more prudent if a network operator can 

attempt to co-locate charging for different parts of each connection with the 

customer so that the charging is done at fewer points. The distribution of the 

revenue between the operator and other content providers or aggregators can 

then be done without any intervention necessary from the customer. All that 

the customer knows is that they paid a certain amount for a particular service 

or application. They won't know anything about the transaction or relationship 

that exists between the content provider and network operator. 

A further development in 3G services to take note of is the fact that 3G allows 

different quality of services access to the network. The quality of service in a 

3G network relies heavily on the speed the customer is travelling, and the 

amount of connections they are able to make at the present position they are 
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in the network (Rysavy, 1999).'24 The faster the customer is moving, the 

slower the connection speed will be, and to keep a relatively good quality of 

service, the speed will have to be decreased. It could happen in the future 

that other charging models are defined such that it allows, or guarantees 

certain quality of service connections. A customer can then purchase a 

certain package that contains a set of services and applications that will 

always be accessible at a certain quality of service. 

An example of one possible manner of network operation could be found 

when the way that 3 (Hutchison 3G) has set up their initial content on their W- 

CDMA UMTS network in the United Kingdom. They have initially designed 

packages which allow a certain amount of downloadable video clips each 

month. With the United Kingdom being a football mad country, they've opted 

to target this as one of their first packages. They offer the customer a 

package whereby they can download in one month a certain amount of 

football goal video clips, without having to pay extra for downloading these, as 

the price of the package already contains the revenue needed to provide 

these services. The idea is that when the customer has depleted his allowed 

limit of downloads in one month; he will be so enticed by the service that he 

won't mind paying for the extra downloads. The most probable pricing models 

we will probably see are therefore a mixture of value, volume and application 

based pricing models. Packages will be constructed such that it already 

allows a customer access to a certain set of applications and services without 

them needing to be asked at every corner for authentication of a transaction. 

It is important to realise that there will be two types of network operators 

entering the 3G market. The one will be an existing network operator in the 

2G arena, and the other will be a brand new company entering the mobile 

wireless market. 
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6.6.3.1 Existing Network Operators

For existing network operators, the rollout will consist of some sort of

interfacing between existing GSM or 2G technology and the new UMTS or 3G

technology. In a report from SIEMENS (2002:6)125,"3G Wireless Standards

for Cellular Mobile ServiceS', an illustration is shown of the basic network

technology and infrastructure needed for a UMTS network, and its interface

with an existing GSM/EDGE Radio Access Network (GERAN). Figure 19 is

an extract from that report.

UTRAN Core.Network

Source:3GPPSpecifications

FIQure 19 - UMTS Network Architecture

This figure illustrates the requirement that there must be an interconnection

between the current GSM network and the new UMTS technology to allow a

better acceptance of the new services being offered. Also, as it is illustrated

in Figure 18, due to the design of the UMTS technology, it is actually possible

that the GSM and UMTS network can share the same core network. This

makes it relatively easy for existing network operators to add 3G services to

their existing network. Because today's customer still will need the mobile

phone for originating and terminating voice calls, they will still need just the
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basic voice services beside data services. To help any existing network 

operator to launch their 3G network, it would be very advantageous if they 

were able to transmit their voice traffic on the existing 2G or GSM network, 

which will leave the initial limited amount of 3G infrastructure free to handle 

the more burdensome data se~ices. For an existing network operator, the 

business model and pricing scheme should probably be one of the previously 

defined models. With the added advantage of already having an existing 

customer base and existing infrastructure, the existing network operator has a 

distinct advantage over a new network operator without its own infrastructure 

and therefore must use this advantage to its full potential. 

6.6.3.2 New Network Operators 

For new network operators the story is in many cases completely different. 

With no current infrastructure, and probably no customer base, they are 

predominantly at a complete disadvantage. They will have to compete very 

fiercely in the already crowded wireless markets, just to get some customers 

on their network. As was shown earlier, 3 (Hutchison 3G) launched their 

networks very early, many months before most other operator could launch. 

They realised that they will have to enter the market first to capture some 

customers, especially the early adopters in the market to at least compete 

against the existing operators when they launch their 3G networks. 

New network operators will have to launch some of the most aggressive 

marketing campaigns, because they need to build out their own new brand to 

enable customers to recognise them by their brand. The licence cost, and 

rollout of new infrastructure will be a heavy burden for any new network 

operator to bear, and if they don't have sound financial backing, or another 

brand or division generating revenue, it could be almost impossible for them 

to realise their network. Hence, one of the key issues for new network 

operators will probably be the sharing of infrastructure. In the United 

Kingdom, 3 has signed an agreement wit 0 2  (a GSM network operator) in 
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which customers of 3's network can roam onto the GSM network of 02

whenever they are not receiving coverage from the 3 network. This allows

customers of 3 at least a basic level of coverage across the United Kingdom,

but it also places a burden on 3 as they have to pay a considerable amount of

capital over to 02 for roaming charges. Because 3 claims to have 90% of the

population covered, they also can't charge more for calls when the subscriber

is roaming onto the 02 network.

Besides other cost sharing techniques, one of the more probable

opportunities for new network operators are the use of something very close

to a Mobile Virtual Network Operator (MVNO) scheme. "The ITU defines a

MVNO as an operator that offers mobile services but that does not own its

own radio frequency," says Dr. Patrick Xavier (2001 :23).126 The following

figure illustrates how a MVNO interacts with a MNO (Mobile Network

Operator).

~m
; ,.#I .'

--~

MNO

MVNO

..

ss -base station

Out-goingcalls sse - basestationcontroller
MSe -mobile switching centre

In-comingcalls HLR - home location register
SignallingI database VLR -visitor location register

* Voiceand signallinginterface

~

*
Sourr:r. Ovum. 30 Management Sumnwy, 2000, p. 2

FiQure 20 - MNO and MVNO interaction
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Dr. Patrick Xavier (2001:36)12' lists some reasons why a 3G MVNO would be 

desirable: 

an expanded range of service providers from which 3G customers can 

choose. 

better utilisation of network capacity (including capacity on 3G 

networks that would otherwise have remained idle) thus enabling 

network operators to spread network costs and reduce the average 

costs of service provision. 

new and innovative services since, in order to compete with 3G 

operators, MVNOs need to develop innovative product and customer 

service offerings. 

enhanced incentives for price competition since, in order to 

sufficiently differentiate their product offerings from those of 

network operators, MVNOs will need to offer customers attractive 

pricing packages. 

greater incentives for competition more generally between network 

operators to supply network capacity to the MVNOs. 

But as could be seen from this definition, in the case of a new network 

operator, they probably have received their own frequency, but just don't have 

their own infrastructure. So a MVNO agreement could make it possible for 

new network operators to launch with less capital spent on infrastructure. 

The MVNO agreement could probably be slightly adapted in developing 

countries where there is less capital available to the networks. This 

adaptation comprises of a relationship whereby the new network operator 

teams up with an existing network operator with some form of GSM 

infrastructure, to allow the new operator to launch much faster and at reduced 

cost. It could also be used in another context whereby two network operators 

who had won 3G licences, can rollout a shared infrastructure, but each of 

them operate their own Virtual Network on this shared infrastructure. This will 

allow a much faster rollout and reduction in initial capital outlay. 
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6.6.4 Summary of 3G Service Pricing 

In Appendix F a more detailed pricing model is shown from Wallenius and 

Hamalainen (2002: l ) '~~ and could be used as additional support to determine 

the viability of adoption. No matter if it is a new network operator, or an 

existing operator, the structuring of the 3G services offered by each one of 

these network operators will consist of mainly the same types of services. In 

the UMTS FORUM'S report "The UMTS Third Generation Market - Structuring 

the Service Revenues Opportunities" a figure is illustrated for the probable 3G 

services framework as they see it (UMTS FORUM, 2001b:21).'~~ This 

framework reinforces the concepts that there will be different levels of 

services required from new generation networks such as 3G networks. The 

three main groups are Content Connectivity, Mobility and Voice Services. 

Figure 19 is an extract from that report. 

Information and Content [Non-Voice1 Voice 
Always-on, IP-babed - 

CONTENT 
CONNECTWIN 

Dted Unk Knowled(le 
b a Pemn 

Fiaure 21 - 36 Services Framework 

Many examples of different strategies or models have been given. Whether it 

is a new network operator or an existing operator, there are multiple avenues 

that they can pursue their network rollouts. What has been discussed by this 
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study in this section can hopefully be used as a guide for these operators to 

help realise successful 3G adoption. 

6.7 Social Shaping of the 3G Customer 

6.7.1 Overview 

To precisely determine how the customers or potential market will respond to 

UMTS is very difficult and complicated. As stated before, a customer doesn't 

necessarily get exited by the technology, but rather by what the services 

offered could potentially mean for them. It is very important for network 

operators and other interested parties to try and determine what the needs of 

a potential 3G customer will be. The UMTS FORUM (Harper & Vincent, 

2003:3)13' initiated a study report on the Social Shaping of the 3G Customer 

in a report titled "Social Shaping of UMTS: Preparing the 3G CustomeP. In 

this report, an in-depth study is made with regards to the social shaping of a 

3G customer. Their investigation attempted to determine the following three 

key social drivers necessary for UMTS suppliers; 

Mobile devices do not enable more social relations but more intensive 

relations with already existing social contacts 

Users have a more emotional relationship with their mobile phone than 

they do with other forms of computational device 

The intersection of public by private behaviours enabled by mobile 

phones will reach a threshold beyond which resistance will start to 

occur 

The findings from their research were quite thorough, and some of the key 

elements will now be discussed in this study. 
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6.7.2 Social Connectivity 

The finding was that the mobile phone per se didn't necessarily broaden or 

enlarge the social connectivity that the consumer already had. The mobile 

phone was primarily used for practical and functional activities to help them 

nurture and sustain their social lives. ''The key lesson from this is that people 

are not expanding their social horizon with mobile telephony. Rather, they are 

using the technology to organise their life and preserve (and indeed deepen) 

their social connectivity." (Harper & Vincent, 2003:13.)13' The implications 

then for any UMTS supplier or network would be that they must understand 

that their services, applications and products will be accepted and used by 

people who are already part of existing social networks. These social 

networks consist of personal andlor business contacts. Their findings also 

show that consumers may be willing to pay more for services which allow 

person to person services, rather than for person to information services. 

This finding is very important to remember when pricing packages and deals 

for customers, as there are many consumers who don't necessarily 

understand or grasp the idea of how much information or data services 

actually cost. 

6.7.3 Emotion And Mobiles 

The kind of relationship consumers have with mobile phones is much more 

emotional than with any other kind of information technology equipment. The 

initial assumptions from the two authors point out that they believe this is 

mainly due to the fact that the mobile phone has become such a crucial part 

of their emotional lives that they won't be able to function normally if the 

phone was suddenly taken away from them. Is this an important factor for 

UMTS suppliers to recognize? Their findings did indeed confirm that the 

emotional bond between a consumer and his mobile phone is very strong. 

Harper and Vincent (2003:17)'~~ said: 
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People do have a distinct and essentially emotional relationship with their 

mobile phone. This reflects what the phone enables them to do in terms of 

being in touch with those they are close to, in the way that the mobile enables 

emotional and spontaneous behaviours, and in the ways in which people 

account for and think about their phones. 

The impact the mobile phone has had on people's everyday life can not be 

denied. If the clock were turned back 10 or more years, the observer would 

notice that people didn't have such an emotional association with their fixed 

line telephone at home. The mobile phone has allowed consumers to be 

accessible anywhere and anytime. Many of us have had the misfortune to 

lose their mobile phone, and consequently all the phone numbers in their 

phones and SIM cards. It is a physical and emotional loss for most 

customers. For UMTS suppliers it is very important to attempt to understand 

the emotional attachment customers have to their phones. If they release 

services that change some existing services that the customer used to have 

some emotional attachment to, it could impact very negatively on the take-up 

of the technology. The impact is not necessarily even limited to the actual 

services, but also to the form and shape of the mobile phone. If the mobile 

phone is of such a different shape or design, that it impacts on the way 

consumers have become accustomed to handle 2G or GSM mobile phones, it 

will also emotionally inhibit consumers as they will view the new handset in a 

negative way. 

6.7.4 Public And Private 

The way consumers use their mobile phones in public and private has 

changed dramatically from the early days of GSM. In the early days there 

were no signs indicating to people that in a particular area the use of a mobile 

phone is not permitted. Some of the first places to display signs that prohibit 

the use of mobile phones were banks, as they perceived the threat that a 

criminal can have by giving instruction from inside a bank to his colleagues 

Page 96 of 178 



waiting outside. Churches, schools and petrol stations are just some of the 

other institutions that followed suit although their reasons differ from each 

other. 

It is very ironic indeed then to be reminded that the initial idea of the mobile 

phone was to be used as a communication tool anywhere anytime. It could 

be possible that developers of 2G or GSM system just didn't think there would 

be a problem. But a few reasons seem to be quite logical. Firstly, it probably 

wasn't taken into account initially in the early days of GSM that consumers 

may at some times not be willing to be contactable. Secondly, it probably 

wasn't imagined that certain places don't want a mobile phone to be used on 

their premises for fear of theft or intrusion. Thirdly there could be places or 

premises where the use of a mobile phone poses a health and safety risk as 

the use of the phone could be dangerous to the consumer or people around 

them. 

The findings from Harper and Vincent did confirm some of the problems. 

They found that Location Based Services (LBS) is seen by the consumers in 

two ways. "On the one hand there is recognition of the value of such 

services; on the other, the potential disadvantages of such services are 

perceived as great." (Harper & Vincent, 2003:22.)'~~ The disadvantages as 

stated above, are rarely associated with the cost of services, but are actually 

associated with the preserving of good relationships with people around the 

user. They said, "These disadvantages, rarely if ever to do with costs, and 

more typically perceived as having to do with preserving good relationships 

with people (whether it be friends, family or work colleagues) are peculiarly 

sensitive to location related issues." 

LBS could be used in a positive way and a negative way. Sometimes it would 

be advantageous to actually locate a person (say in a kidnapping), but other 

times the person may not want to be found. Harper and Vincent found that 

parents in the United Kingdom found it unimaginable that one could even 

think of tracking their teenagers as the teenagers will feel as if "big brother" is 

always watching. So the issue of LBS is a very sensitive and delicate 
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situation and requires very careful planning on how it is implemented. It 

becomes even more difficult in UMTS scenarios, as LBS is one of the key 

advantages that UMTS can offer. In UMTS it is possible to pinpoint a 

subscriber's location more accurately because there are more basestations to 

help triangulate the position of the customer. Some of the new mobile phones 

will even have a GPS (Global Position System) built in which will allow an 

almost 100% accurate deduction of where the mobile phone is. 

Consequently, the consumer probably would want to have more control over 

whether LBS is useable on their mobile phone, or at least have some control 

over which LBS services are allowed. Harper and Vincent also said: 

The Study takes the view that the UMTS suppliers need to avoid presenting 

LBS to the consumer as somehow an abstract concept. If they do present it 

in this way they will meet with the consumer rejection. Instead they need to 

design 'control for the recipient' into LBS. 

The key then appears to be that the successful use of LBS will be more 

closely associated to services from consumer to consumer or consumer to 

business where the consumer have some control over what content is 

delivered to their mobile phone. Business to consumer services will have to 

take a backseat to allow the successful acceptance of LBS. 

The second issue regarding public and private use is to determine whether 

imaging on mobile phones is perceived to be a viable service. The key here 

is that the first mobile phones didn't have any imaging capabilities. So 

currently there are millions of phones in the networks worldwide which don't 

allow any imaging to be taken by the phone, or even to be transmitted or 

received to view. More and more the current mobile phones do have built in 

cameras, but the problem most of them have is that the quality of photographs 

or video captures are still limited. It makes it therefore very difficult to at the 

moment see the mobile phone as a replacement for a traditional camera. 

This is probably a bit confusing for consumers as they are still trying to identify 

the best use of imaging in communication with people. But as the old saying 
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goes, a picture is better than a thousand words, or in the case of SMS, 160 

characters! 

But there is another issue related to imaging mobile phones, and this issue 

brings us back to some of the security concerns. In the United Kingdom, 

Rover at its plant in Solihull has forbid any mobile phone with an attached or 

built in camera to enter their plant. The reason is because an industrial spy 

could actually photograph some of their technology and manufacturing 

techniques and sell or demonstrate this to rival companies. In the case of an 

university, it could be argued that a student with a imaging phone could 

photograph and send questions or answers of an examination paper to 

someone else. The imaging phone could then be used for quite a few 

fraudulent applications. As a result there is and could be quite strong 

opposition to mobile phones with built in cameras in some cases. Harper and 

Vincent suggest that UMTS suppliers need to manage down the expectations 

that UMTS mobile phones will have unbelievable quality of pictures and large 

storage capacity. The mobile phones should rather be marketed in such a 

way as to show how the imaging services could be used as an enhancement 

of MMS messages. 

See APPENDIX E for three figures depicting the three areas discussed by 

Harper and Vincent. 

6.7.5 Summary of Social Shaping of the 3G Customer 

The behaviour of the 3G customer will have to be investigated very carefully 

to ensure that the network operator take this into appreciation when designing 

and building a network. This section described some of the aspects relating 

to the current and possible future behaviour of customers. 
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6.8 Summary of 3G Viability and Adoption Success 

To help realise the successful adoption of 3G, many techniques could be 

used. The past chapter identified some of the key issues surrounding the 

launching of 3G networks. Some of the problems were identified why 3G 

networks has launched slower than anticipated as well as key lessons learned 

from the history of GSM which could be applied to enhance 3G adoption 

success. This chapter highlighted the fact that there are many reasons why 

3G networks have struggled to be adopted very quickly. The most influential 

factors were identified which impacted on the initial rate of adoption of 3G. By 

using the results of the research, a network operator would be able to 

formulate a strategy that will provide them the best chance of realising a 

successful 3G network launch. The research done in this chapter will be 

used in the final chapter where a set of recommendations will be discussed. 
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7 Investigation into the Viability of 3g Adoption in 
Africa and More Specifically, South Africa 

7.1 Introduction 

To initiate the investigation of the possibility of launching 3G networks in 

South Africa, it would be wise if an investigation was first made into the history 

of the South ~ f r i c a n ' ~  mobile market to better understand the current market. 

A study will done on the South African mobile market, it's history and reasons 

for its success. After this initial study, a vision will be discussed for 

developing countries such as South Africa. 

7.2 South African Mobile Market 

7.2.1 Overview 

This section relates the history of GSM in South Africa to help provide a better 

understanding of way in which GSM has become adopted in South Africa 

7.2.2 History of GSM in South Africa 

In South Africa, there were two licences released by SATRA (South African 

Telecommunications Regulatory Authority) late in 1993 for the 900 MHz 

frequency band. SATRA became ICASA (Independent Communications 

Authority of South Africa) in 2000. The two licences were bought by 

VODACOM and MTN. Both successful bidders were made up of multiple 

shareholders. The following table shows the shareholders for the two 

operators at the time when the licences were issued (STRATEGIS, 

l998:1).'~~ 

13 The Author has been involved in the cellular industry in South Africa for quite a few years. Much of 
the study in section 7.2 is from his own observation of the situation in the South African mobile 
market. 
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Table 12 - Vodacom and MTN Shareholdere 

Both operators were contractually bound to certain obligations, specifications 

and performance related measures by the authorities. These obligations are 

listed in the Government Gazette and can be found on the internet at 

SATRA's webpage at http~/www.satra.gov.za. One of the key obligations that 

both VODACOM and MTN had to fulfil was to provide community service 

telephones and services. These areas are mainly areas where there was 

previously a low level of telephony penetration, such as in the disadvantaged 

and poor income areas. 

In 1994 the first basestations were switched on by both operators 

(Cellular.co.za, 2003c:1).'~ Because GSM was still new and developing 

technology, and South Africa was the first African market penetrated in force, 

there weren't many guidance factors and models that could be used from 

Europe. It did however become clear very quickly that in South Africa the way 

to succeed will be to capture the market that was deemed as not creditworthy. 

This was done by the very ingenious prepaid pay as you go or pay as you use 

schemes, in stead of the traditional contract schemes. 

The competition was very fierce and initially it seemed as if MTN was going to 

be the larger operator, but then the 1995 IRB Rugby World Cup came to 

South Africa and Vodacom being of the main sponsors received very good 

publicity and also started producing the world award winning "YEBO GOGO" 

advertisements which captured a large part of the mobile market in South 

Africa. The rate of growth had been immense, and in 1998, after operating 

only four years, they had 4 million subscribers in South Africa (Cellular.co.za, 
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2003c:l). '~~ ICASA decided to release a third licence, but put heavy 

emphasis on the fact that this must be largely held by a black conglomerate 

group. The third licensing process was started, but due to problems in the 

licensing process and the manner in which the successful bidder was 

determined the award and issue of the licence was delayed. Multiple court 

cases where claims of interference, prejudice and suspect transactions where 

constantly the issue of the day. Finally, after a delay of over two years, the 

third licence was awarded to CELL C in Februaly 2001. The shareholder 

structure of Cell C is shown in table 13 (Cellular news, 2002b:1).'~~ As can be 

seen from the table, there are two main groups, Saudi Oger and Cellsaf with a 

60% and 40% share respectively. Cellsaf also consists of a conglomerate 

group of different shareholders as defined in the table. 

Table 13 - CELL-C Shareholders 

7.2.3 Frequency Spectrum 

GSM technology operates on a few different bands, with the most common 

bands the 900 MHz and 1800 MHz bands. SATRA governs the frequency 

spectrum in South Africa and identified that the use of the 900 MHz and 1800 

MHz bands were acceptable. 
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The licences held by the three operators allow them to operate with the GSM 

technology in the following frequency bands: 

Vodacom -900 MHz 

MTN - 900 MHz 

Cell C - 1800 MHz 

7.2.4 Subscriber and Market Analysis 

The current status of the mobile industry in South Africa consists of the three 

operators Cell C, Vodacom and MTN. The rate of growth in South Africa has 

been tremendous. 

At the start of January 2003, the total market size was an estimated 14.4 

million users, of which 80% is active users (Cellular News, 2003b:l). '~~ The 

statistical data illustrates that in June 2002 there were 13 million mobile users 

in South Africa. Thus in about six months, over 1.4 million users were signed 

up, a average rate of 230,000 subscribers per month! All predictions indicate 

that the potential market size in South Africa could be as high as 19 million 

users by 2006. Currently the market shares (Cellular News, 2003b: l ) '~~ are 

divided between Vodacom, MTN and Cell C in the following splits: 

Vodacom - 7.5 million (60 %) 

MTN - 5.22 million (40%) 

Cell C - 1 million (-1%) 

Most of the new subscribers are actually prepaid subscribers (about go%), 

which just highlights again the importance of the prepaid market. The South 

African cellular market does appear very healthy when the financial market 

worth is investigated. The current estimated market worth is around R23 

billion and the projected figure is around R45 billion by the end of 2004 

(Cellular News, 2003b:1).'~~ The following table illustrates the current and 
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future importance of GSM in Africa and in the world as part of the wireless

industry(CellularNews,2003b:1).141

GSM as % of total 70%
52.49
10.74
18.57
33.65%

95.61
101.85
21.22
26.67
60.13%

Table 14 - World and Africa GSM distributions and forecasts

With regards to the rest of Africa, the GSM market in South Africa is the

largest cellular market. In total there are over 34.3 million subscribers of all

wireless technologies in Africa, with South Africa having 14.4 million they

have a 40% share of the market. GSM and other wireless or radio

technologies has therefore, so far been a huge success in Africa and in South
Africa.

Table 15 illustrates the success of GSM in South Africa when compared

against some of the other nations in Africa (Cellular News, 2003b:1).142 It is

important to note that this table don't have statistical values for the periods

from September 2000 for the other countries, but it is safe to say, given the

fact that in 2000, South Africa already had a market share of close to 63%;

they are still the dominant market in Africa.

Botswana

:ReU!!lor).

1.900,000

110,900

98,000

180,000

63,494 248,485

163,310 240,649

940,000

132,000

140,000

197,000

256,000

342,000

1.401.000

1,530,000Morocco

"South Africa

Table 15- Africanmobile markets

Page 105 of 178

-- - -- -



7.2.5 Reasons for Success 

Some of the most prominent reasons for the success and adoption of GSM in 

South Africa could be attributed to the following factors: 

Lack of complete coverage by the local fixed line network (TELKOM) 

Security issues 

Ease of acquisition 

Increased production and manufacturing 

In most developing countries, especially when they are quite large compared 

to the total population, it is very costly to provide a large enough fixed line 

telephone network. This resulted in many rural areas being deprived of'fixed 

line communications as will be covered in a later section regarding the 

teledensity in Africa. The advent of the mobile networks helped to provide 

telecommunications to these areas. In many developing countries, there is 

normally a higher crime rate than in more developed countries. The result is 

that anyone could quite easily be a victim of crime. In these crime incidents, 

the victim or bystanders need to contact authorities as soon as possible to 

report this incident. But there are other security related applications for the 

mobile phone in South Africa as well. Many vehicles have now been fitted 

with mobile phone unit internally in the car which will allow it to be tracked or 

stopped in the case of a hijacking. 

To obtain a mobile phone has been made very easy, and the public know that 

they can obtain a phone with very little hassle or effort from many outlets. 

The purchase of airtime for the prepaid packages has been made so easy 

that it could be purchased at places like supermarkets, bank automated tellers 

and cafes. To illustrate the huge impact that the mobile phone has made in 

the production and manufacturing industries, the attention can be turned to 

manner in which the mobile phone has influenced the farming industry. When 

a farmer is in the field, and he realises he has to purchase more seed or fuel 

to continue planting, in the past he had to either drive back to the farmhouse 

or the nearest fixed line telephone and make a call to request the necessary 
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resources. Some farmers did have a built-in radio in their vehicles to call back 

to the farmhouse, but these have a limited range and you also had to have a 

party at the other side to answer the radio call. Now, with the mobile phone, 

the farmer can arrange these goods to be delivered while he is in the field, 

saving him time and money. 

There are many more particular examples that could be used, but the main 

concept stay the same, namely, that the mobile phone has made life much 

easier in the broader sense and allowed productivity in general to benefit. It is 

also important to point out that these reasons given are not only particular to 

developing countries but some of the applications for mobile phones are also 

viable in more developed countries. 

7.2.6 Teledensity in Africa 

In 2001 there were about 700 million people living in Africa with only about 12 

million landlines. This relates to a teledensity of only 1.71% with regards to 

fixed telephone lines (Kriz, 2001:1).'~~ If the teledensity in Africa is compared 

to a more developed country like Canada, an immense difference is 

highlighted because in June 2000, Canada had a teledensity of 92.1% 

(Harrop, 2002:14).lM For developing countries, one of the key drivers for 

economic growth is the country's ability to deploy and use appropriate 

technology. 

Africa does need some very immediate and necessary funding to nurture and 

grow a more advanced telecommunications infrastructure to drag them into 

the new technology era. In South Africa, the picture is slightly brighter, as the 

teledensity figure is much higher than the average of Africa. The teledensity 

figure for South Africa was around 28% in South Africa in 2001, but this was a 

combined figure for both fixed line and cellular subscribers. The following 

figure illustrates the teledensity in Africa (Cellular News, 2003b:l). 
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FiQure22 - Teledensitv in Africa

But what impact has cellular services had in South Africa on the teledensity?

In the year 2000, the cellular subscribers in South Africa, overtook the fixed

line subscribers. The following figure illustrates the rates of growth and

amount of subscribers for cellular subscribers and fixed line subscribers

(Gillwald, 2001 :5).146

FiQure 23 - Fixed Line and Cellular Subscriber Growth
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This figure gives a very clear indication of the viability for wireless networks in 

South Africa, as well as confirming their importance in ensuring a that South 

Africa does provide an extensive telecommunications network coverage for 

the population. The universal access figures give a clearer breakdown of the 

distribution of telephones in South Africa. The difference between universal 

access and sewice is that universal access is defined as having a phone 

within 30 minute's walk from your household, and universal service is defined 

as having a phone in your household. In the following table the different 

figures are demonstrated for South Africa in 2001 (Gillwald, 2001:6).14' 

Table 16 - Percentaae of Households with Sewlce and Access 

As illustrated by this table, there is a clear distinction between previously 

disadvantaged households and white households. "Low teledensity figures 

are a combined product of the skewed utility distribution policies of apartheid 

and other barriers to telephone penetration, such as geographical, low literacy 

levels, high costs of usage and poor last mile infrastructure," according to the 

report issued by the ITU on South Africa's Broadband viability (Gillwald, 

2001 :5).'" 

7.2.7 Summary of South African Mobile Market 

The South African mobile market has been one of the most successful in the 

world as was indicated in this section. The rate of growth and the manner in 

which GSM was adopted by the public has been incredible. Many 

advantages of the mobile phone in the South African market were 

demonstrated and the study will refer back to these successes in a later 

section. 
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7.3 The Vision for 3G Adoption In Developing Countries Such 

As South Africa 

7.3.1 Overview 

The previous section in the study identified some of the characteristics of the 

South African mobile market. This section provides an insight into a possible 

vision for developing countries such as South Africa. 

7.3.2 Identification Of Different Needs For Different Areas 

In a report from Qualcomm and published by the ITU, titled "IMT-2000 

Technology Migration and Special Needs of Developing some 

discussion and guidance is given to the issues of migration towards new 

technologies in developing countries. 

According to the study group that they initiated they've defined some basic 

needs for such a migration to the new technology. Qualcomm defined three 

types of possible solutions that are needed by developing countries: 

Solutions for coverage-limited areas 

Solutions for capacity-limited areas 

Solutions for basic and advanced services 

Anybody who has ever visited Africa will know that in most countries in Africa, 

it often happens that the geography of the country is such that there are 

normally a few large cities or densely populated areas, intermingled with large 

open areas where the population density is much lower than in the cities. As 

Qualcomm has pointed out, there needs to be two main types of geographic 

and demographic distribution areas which must be addressed in any migration 

strategy, and it all must be underlined by the need to provide a level of 

universal access to basic and advanced services. 
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7.3.2.1 Coverage for Coverage-Limited Areas 

Lower frequency waves propagate further than higher frequency waves does, 

therefore it may be a viable idea to use lower frequencies to provide 3G 

services in rural areas as it will require fewer basestations to cover the same 

area than what would be needed if a higher frequency system was used. For 

example, an IMT-2000 system deployed at 2.1 GHz would require nearly five 

times more cell sites than one deployed at 800 MHz, and more than thirteen 

times more cell sites than one deployed at 450 ~ ~ 2 . l ~ '  But although this is a 

sound argument, the problem is that the operator will have to replace some of 

their existing 2G technology on the 900 MHz or 1800 MHz technologies in the 

rural areas to allow them to use these frequencies for operation of the 3G 

network. 

7.3.2.2 Coverage for Capacity-Limited Areas 

In any mobile network, the growth in subscribers forces a network operator to 

constantly monitor the network growth to ensure that they plan enough 

capacity in advance. In denser populated areas, the migration models or new 

rollout models for developing countries that could be used is closer to the 

models used in Europe where capacity issues are constantly happening. In 

the next section the study covers some of the aspects relating to migration of 

the current technology. 

7.3.3 Migrating the Current Technology 

Although the previous section provided the study with some background 

information to which areas network operators need to focus on, it is important 

to also discuss the techniques needed for migration of the existing (2G) 

network technology to the new (3G) network technology. For different 

network operators in Africa, and more specifically in South Africa, the 
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strategies and migration or evolution paths will differ in most cases but there 

still will be many similarities. The ITU gave some indication on the migration 

of different technologies such as TDMA, cdmaOne and older Analogue 

systems, but in South Africa, we only have GSM network operators and will 

therefore only focus on the migration techniques that could be used for GSM 

networks. 

Technically, if a GSM network was to switch over to a UMTS network, and 

wanted to achieve this as a straight exchange of technology, they would have 

to replace the existing radio frequency infrastructure immediately due to the 

different frequencies and modulation techniques used in UMTS. GSM 

operators could convert their systems to the CDMA2000 infrastructure as well, 

but the CDMA2000 backbone or core network differs from the UMTS core 

network, and because the UMTS network has been designed as a further 

development from the GSM technology, it does appear to be more viable to 

convert to the UMTS technology than the CDMA2000 technology. 

Currently in South Africa, there are the three GSM operators that will have to 

investigate the market to determine if they need to transfer to newer 

technologies, and if they do which technology they opt for. But the decision 

for which type of technology used could end up not to be their own decision 

as SATRA could decide to release a certain set of licences with conditions 

giving clear directions on which type of technologies and spectrum must be 

used. In previous sections, it was shown that the proposed service models 

that must be used in 3G networks will consist of content connectivity (i.e. 

Internet), mobility services and voice services. Due to the complexity of 

exchanging infrastructure, and the immense costs involved in rolling out new 

infrastructure, it does seem that there may be an alternative suggested model 

to be used in South Africa. A more viable model for South African network 

operators could probably be one where the voice services are covered by the 

existing GSM network infrastructure, and gradually as time goes by and more 

capital becomes available, more and more infrastructure could be added or 

exchanged to provide 3G services. 
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7.3.4 Affordability and Pricing for the Customer 

As was shown in the section with issues surrounding delays of 3G network 

launches, handsets play a major role in the time a network takes to launch at 

its full potential. But it is not only a question whether the handsets are 

available or working without any defects, the other very important issue 

surrounding any network's launch is the issue surrounding the cost of 

handsets and contracts. If handsets or contracts are not affordable, the 

customers won't purchase them, and hence, the network will not have any 

customers. In the United Kingdom, when 3 initially launched, if you wanted to 

buy a handset on a prepaid package, it would cost you £399, and the first 

contract packages allowed you only a slight reduction in price as with the 

initial contract packages you still had to pay an amount of £100 to obtain a 

handset on a package that cost you £60 per month. Now if this was 

translated in current Rand terms with an exchange rate of R11.50 to £ 1, it 

implies that a customer will have to pay in South Africa R1150 for a new 

phone on contract and R690 for the contract. 

To further prove the impact handset and contract pricing has, when 3 in the 

United Kingdom dropped their prices and announced less expensive handsets 

and contracts, there was an overnight boom of handsets being sold. Some of 

the current packages are so affordable that they rival GSM packages in the 

United Kingdom. The cheapest contract at the present moment is £15 per 

month and you have to pay £75 for the handset. A £35 per month contract 

even gives the handset away for free! But back to the South African market, 

the same issues will be encountered if network operators don't price their 

handsets and contracts attractively. In 2001, the revenue earned per cellular 

contract in South Africa, was estimated at R275 per month (Gillwald, 

2001 :8).j5' Taking into account that the new technology offers a more diverse 

set of services and applications than GSM does, it would be expected that the 

customers will probably have to pay more for the contracts on 3G. But to 

generate more customer interest and a quicker adoption of the new network's 

technology, it would be viable to have different types of handsets and 
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contracts available to fit as many people's pockets as possible. This is even 

more evident in developing countries and South Africa, where the country has 

a very low GDP and people have less disposable income. It is therefore very 

important that in South Africa, an extensive study must be done on 

determining what the possible ARPU is so that successful contracts could be 

offered to the market. Market segmentation will be vely important and three 

possible suggestions for market segments are: 

Basic segment - Lowest price, highest focus on voice transmission, 

very little focus on data transmission. Possible a prepaid type of 

package. 

8 Intermediate segment - Mid range price with more balanced between 

voice and data. Probably a normal user. 

8 Advanced segment - Highest price, more data focused. This package 

will probably be used more by commercial institutions or a heavy 

business user. 

7.3.5 lnteroperation and Roaming 

As part of GSM's tremendous success, interoperation between networks in 

the same country and different countries has proven to be a huge success. It 

has allowed the same handset owned by a customer to be used across 

international boundaries, and for today's global village, it has been a huge 

success. In 3G networks, the question to ask then would be; is it possible to 

interoperate 2G and 3G networks? "lnteroperation of 2G and 3G networks 

will be an important issue in the near future, since both generations of 

networks will co-exist." (Jayasinghe, 2002:13.)"~ He continues, "Among other 

things, 2G subscribers should be able to access 3G networks by means of a 

2G SIM card and a dual-mode handset." Consequently, interoperation issues 

are not only defined to roaming agreements being set up between countries 

and networks, but also in the manner and ease it is possible to interchange 

between 2G and 3G networks with the same handset. For the customer, this 
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handover or transference of connection should be as seamless as possible to 

allow as little as possible disruption to their service. 

An important factor then for 3G adoption does appear to be the capability of 

the user to use his phone across network technologies, and across country 

boundaries. 

7.3.6 Teledensity Advancement 

In section 7.2.6 the teledensity in Africa and South Africa was discussed. 

With Africa in general having a very low teledensity figure compared against 

other continents, it does imply that if wireless or telecommunication networks 

could be made very inexpensive, it could increase the take up or adoption of 

mobile phones. In turn, teledensity figures will be dramatically improved. A 

mobile phone network could be designed and built much quicker than a 

conventional fixed line telephone network. Thus if the technology used to 

build and operate a mobile phone network could become more inexpensive, 

mobile phone networks could be used as a tool to help increase the 

teledensity figures. 

If the new technology used in 3G networks could be priced in a similar bracket 

than 2G networks, or even more inexpensive, it would make perfect sense to 

rollout 3G networks instead of 2G networks. 

7.3.7 Market Trends for 3G in South Africa 

7.3.7.1 Overview 

There are a few key issues to take in account when evaluating the need and 

requirements of mobile multimedia services: 
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First - Investigate the current status of the internet connectivity in that 

particular country to determine if it is growing. Also attempt to 

determine if computer-based communications are being used and 

utilised in that particular country. 

Second - Determine if there is a market for mobile multimedia 

services. 

Third - lnvestigate the different types of consumers, as in post paid 

and prepaid must be investigated. 

7.3.7.2 Internet Market 

The South African lntemet market was ranked 2 0 ~  in the world in 2000 (BMI 

Tech Knowledge, 2000).'~~ South Africa has had one of the most successful 

internet industries in Africa, and its rate of growth has been phenomenal. In 

1994, there was 7 ISP's (Intemet Service Providers) in South Africa. This 

grew to approximately 1,040,000 subscribers and 120 ISP's in 1998. In 2000 

there were already over 1.8 million subscribers with over 150 ISP's operating 

(Gillwald, 2001:9).'" Compared to other African lntemet markets, South 

Africa's lntemet market is a gigantic. To demonstrate this, in Ghana, there 

were only 3 ISP's in 2001. It would definitely appear that the South African 

Internet market is more than strong enough and developed enough to allow 

the rollout of 3G services. Most companies seem to have an internet 

presence now and increasingly people are using the internet and the use of 

email and data services is becoming a more accepted norm of communication 

compared to the past where it wasn't really used. 

7.3.7.3 Mobile Multimedia Market 

The mobile multimedia market will form a substantial part of any 3G operator's 

revenue. It is therefore very important to investigate the current mobile 

multimedia market in South Africa, and use this investigation to help 
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determine the possible factors that could influence the adoption of a 3G 

mobile network. But in most African and developing countries, due to the 

lower amount of GDP available, consumers have less money to spend on a 

multitude of services, and therefore it would seem that a smaller percentage 

of revenue earned for each contract will be derived from mobile multimedia 

services. "However, in Ghana and other African countries, content revenues 

will form a much smaller proportion of the total revenues for the services 

delivered to business users and other residential users." (Addy-Nayo, 

2001 :13.)'~~ 

The model that NTT DoCoMo has used for their i-mode service in Japan is 

probably a model that could be adapted to the market in South Africa. 

Network operators will have to search for innovative ways to allow numerous 

content providers to piggyback on their network to allow as large as possible 

bouquet of services and applications to customers. This will hep to ensure 

that each and every customer can find applications and services that fit their 

needs. In South Africa, there is currently over 14 million subscribers on the 

GSM technologies. This is a very large mobile market, and doesn't stand 

back for many other more developed countries in Europe. Because the 

mobile market is quite large and healthy in South Africa, it does appear that it 

would probably be possible for 3G networks to be launched and adopted in 

South Africa. 

7.3.7.4 Post-paid and prepaid markets 

In most markets in the world, initially the first packages to be sold to 

consumers were all post paid or monthly contract packages. It was not until a 

few years later that prepaid packages started to appear due to the demand in 

countries where people has less creditworthiness. For a more detailed history 

of prepaid systems refer to Chapter 2. It was however pointed out in Chapter 

2 that there is a very close relation between the GDP and the actual amount 

of prepaid subscribers in a country. In Africa we have some of the world's 
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countries with the lowest GDP figures. This implies that if 3G or newer 

generation technologies are to succeed in Africa, or more specifically South 

Africa, they will have to find some business models whereby they can sell 3G 

services on prepaid packages. As was seen in Chapter 3, the initial prices for 

3G services and packages have been quite expensive due to licence costs, 

infrastructure costs, limited availability and reliability. But as time passes and 

the technology become more stable and less expensive to design and 

manufacture, it will allow more networks to roll out with this technology. The 

lower costs will also allow countries or networks in poorer areas of the world 

to launch 3G or UMTS networks. 

But because many of the African markets already have quite a few mobile 

operators in each country, it may be that one of the key issues or strategies 

that need to be investigated is the prepaid market. The top ten pre-paid 

markets'" in the world in September 2001 is shown in figure 24 and as can 

be seen, only four countries in the top ten is actually not in Africa! 

Top 10 Pre-Paid Markets 
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Subscriber Mix of Pre-paid and Post-Paid

FiQure 25 - Subscriber Mixof Pre-paid and Post-paid

As was shown in Chapter 2 prepaid systems account for a very large portion

of any of the current subscriber bases for most networks in the world. In

2001, it alreadyhad overtakenpost-paidsystems157 as the largestpart of any

network's subscriber base. Figure 25 illustrates this very clearly.

And in 2001, there were over 400 million subscribers in the world on prepaid

packages with Africa having almost 20 million subscribers on prepaid

packages.

Initially when the first two South African operators launched their network,

they only sold contract packages and later started issuing prepaid packages.

Currently prepaid subscribers account for more than 90% of Vodacom's

network. "Vodacom's prepaid packages, Vodago and 4U, now account for

more than 90% of all new connections to the Vodacom network." (Openwave

la, 2003:1.)158 A similar figure is to be expected from the other two mobile

operators in South Africa. The fact that South Africa don't appear in the top
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ten networks in the world with regard to percentage of prepaid subscribers 

does indicate that there is a better mix of post-paid and prepaid subscribers in 

South Africa than in other countries in Africa. But prepaid could pose some 

problems in a 3G network launch. "Particularly when mobile operators roll out 

3G networks, new business models will emerge in which non-voice sewices 

garner higher fees and voice based sewices become more of a commodity. 

In this scenario, 3G based post-paid voice may be significantly cheaper than 

2G based post or prepay sewice," says Gerald Christensen (2001:10).'~~ It 

emphasises the fact that network operators will have to be particularly careful 

when rolling out their new networks to take care of the prepaid industry. 

Christensen lists some key threats that need to be investigated for the 

successful future of prepaid systems: 

Throwaway phones 

Failure to increasingly build out roaming agreements 

Non-voice services 

These three examples are just some of the threats that need to be dealt with 

efficiently to allow successful prepaid systems in a new network. Firstly, 

throwaway phones could be quite inexpensive, and could therefore threaten 

the argument that somebody need to buy a prepaid package. Secondly, if 

roaming agreements are not set up in such a manner as to allow the use of 

prepaid packages on roaming agreements, it could also severely hinder the 

growth of prepaid systems. Thirdly, non-voice sewices such as LBS type 

services are currently mostly post-paid, but any network operator will have to 

investigate how to allow prepaid systems to interface with non-voice services. 

It does therefore seem that there is a definite future for prepaid systems in 

South Africa in a 3G network if it is managed very carefully. 

7.4 Summary of Viability of 3G Adoption in South Africa 
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This chapter discovered some aspects that have been the source of the 

success of 2G or GSM in the South African mobile market. Certain factors 

have been identified as possible enablers for 3G adoption in South Africa, and 

in the final chapter, these factors will be used to provide some 

recommendations. 
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8 Conclusion -Viability of 3G Adoption in South 
Africa 

8.1 Summary 

The researched aimed to provide a background in the development and 

adoption of GSM (2G) and UMTS (3G) systems in the world. Furthermore, a 

description of the current African and more particularly the South African 

cellular market was given to determine the implication for the adoption of a 3G 

network in South Africa. It is impossible to predict the future which means 

that no certainty exists whether South Africa will adopt 3G. From the 

research, however, some enablers and limiters for adoption of a 3G network 

were identified. 

8.2 Conclusions - Possible Influential Factors For 3G 

Adoption in South Africa 

From the history of 2G and GSM networks, variables were identified that has 

influential in the adoption and launch of 2G networks. 3G has already 

experienced similar factors influencing the adoption of the technology. The 

following is a summary list of key factors that could determine the adoption of 

3G networks in South Africa: 

Pricing - Handset pricing, packages (pricing and types) and network 

charges. 

Handsets - AvailabilityIUnavailability, reliabilitylunreliability. 

Promises - Promising sewices and applications that are deliveredlnot 

delivered. 

Business Models - Business models that are viablelunviable. 

Infrastructure - Cost of infrastructure. 

Spectrum - Radio frequency spectrum availability. 
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Licence - Licence costs. 

Competing Technologies - 3G type of services by competing 

technologies. 

Markets - Economic slumps/recovery, market demand/insufficient 

demand. 

Data demand - Mobile data services, data transmit rates and capacity. 

Applications - Killer application factors. 

Network "Internet" Content - Acceptable/unacceptable content. 

Customer behaviour - The social behaviour of customers. 

Marketing - Accurate market segmentation is very important. 

Customer Service - Efficientlinefficient 

Governance - Efficient governing and controlling body of the cellular 

industry. 

In the next section, it is possible to suggest certain recommendations by using 

the influential factors identified in the research and the list above. 

8.3 Recommendations 

It is important to note that in every country, the network operator will be faced 

with a different challenge in its network rollout. The study covered many 

aspects influencing the adoption of 2G and 3G networks. This section will 

provide some recommendations based on the observed influential factors for 

possible 3G adoption in South Africa. A list of these recommendations is: 

8.3.1 Costs 

As in any business, the capital needed to deliver a final product or service is 

one of the key ingredients for success. Similarly, in a mobile network the 

pricing and cost of services, applications and content is of the utmost 

importance. More detailed studies need to be done for each project to find 

precise costing matrixes and models, but the key areas identified in this study 
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have shown that limiting network infrastructure and licensing costs, may make 

it possible to have a more successful launch and adoption of a 3G network. 

This will allow lower pricing of services required to recover these costs as 

more financial resources will be available. It may also be prudent to delay 

launching networks for a little while as these infrastructure costs will drop. 

Another important reminder is that the 3G technology may allow less 

expensive network charges because of the way the technology operates. 

Besides the infrastructure costs, the actual costs of the handsets are also very 

important. If the handsets are too expensive customers may be unwilling to 

buy them in spite of the wondetful new services and applications. 

8.3.2 Content, Applications and Services 

The available content, applications and services in a network influence the 

behaviour of customers tremendously. By not providing the necessary 

support in these areas or by not having the correct content or services, 

customers could become disillusioned. Each country probably has different 

content and applications that could allow the successful adoption of a 3G 

network, but a more detailed study would be necessary to identify precisely 

such content and services as each project will have a different set of 

variables. The examples given in this study on services such as the i-mode 

service, could possible be used as a possible method of ensuring customer 

adoption. 

8.3.3 Subscriber mix 

There are a few key issues to address for a successful launch of a 3G 

network or networks in South Africa. Closely related to the content, 

applications and services recommendations is the types of subscribers in a 

network. The social behaviour of the 3G customer was described in Chapter 

6. Some key concepts were conveyed that are necessary for successful 
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operation of a 3G network. These concepts could be used by a 3G operator 

in South Africa to determine their chances of launching a 3G network. There 

are a few types of customer groups that could be identified as possible target 

groups for a mobile operator. Because more than 50% of the mobile 

subscribers in South Africa are prepaid subscribers, care must be taken to 

accommodate 3G services on a prepaid or an inexpensive basis as well. 

Currently this may seem difficult in many of the markets worldwide, but this is 

usually due to the high costs associated with rolling out a 3G network. A 

second target group of subscribers will be the general users of the technology 

that just use it for basic social interaction and communication. To enable 

these users to adopt and embrace the new technology, innovative ways must 

be found to leam them of the possibilities of 3G services as was shown in 

previous sections. Another example for this target group is the provision of 

half and full broadband internet connectivity. Newer wireless technologies in 

the future will increase connection speeds continuously but as can be seen 

from South Africa's history, the rollout of broadband networks has been very 

slow, and very expensive. 

This leads to a third target group, namely the business group of users. Just 

as private customers need broadband connectivity, business or commercial 

users could need to connect to their office or download a large amount of data 

while on the move. Currently mobile networks allow for this, but it is very slow 

and very expensive. 3G and newer technology networks provide business 

customers with the necessary connection and download speeds required by 

today's businesses. This third market will be a smaller portion of the 

subscriber base, but could quite possible be one of the largest ARPU groups. 

A last recommended target group which could adopt 3G networks are in the 

rural communities where schools or communities are yearning for internet 

connectivity. By providing 3G networks, such a school or community could be 

connected to the internet at a much lower cost than maybe installing a fixed 

line to that premises. The speeds necessary for such a connection could be 

achieved through fixed line telephony, but as has been shown, the teledensity 

in the biggest part of Africa is still very low. 
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8.3.4 Internet and Data connectivity 

Related to the subscriber mix, is the customer's general understanding and 

experience of data and internet connectivity. In Chapter 7 the research 

identified the South African internet market as the most active in Africa. This 

means that the general mobile subscriber group in South Africa do have a 

very good understanding of mobile data and internet connectivity. The skill 

will be in how a new network could capture their support. 

An important recommendation is also that the network operator must try to 

determine the most successful manner of advertising the use of data services. 

In Chapter 6.4 it was indicated that in South Africa there has been a downturn 

in internet use on mobile phones. It is important that network operators must 

understand when they want to formulate a possible 3G launching strategy. 

The statistical results obtained, have been for 2G technology handset usage, 

and have to be selected carefully when trying to apply it to 3G handsets with 

its much faster connection to the network that could probably increase 

customer experience and take-up of the new technology. 

8.3.5 Competing technologies 

The presence of competing technologies has to be considered carefully. In 

2.5G systems there are alternate technologies that could be used to provide 

3G-like services. Observing the competing technology, it is evident that there 

are some valid arguments in many cases where competing technologies 

could be used as less expensive alternatives to 3G. Another suggestion for 

network operators are to determine if it would be possible to use the 

competing technologies actually as enhancements. An example is using a 

phone that can connect to WiFi networks as well as 3G networks. 
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8.3.6 Reliability and Trust 

A crucial recommendation is that the 3G network operator must attempt to 

increase network reliability in all every aspect of a mobile network. This 

applies especially to the reliability in their promises. The customer must not 

be promised certain levels of service, network coverage or products which 

could not be delivered. By nurturing a feeling of trust in the network operator, 

the customer will be the network's own marketer as they illustrate the new 

technology to their friends and family. Customer service must also be of the 

highest quality as this could become one of the most frustrating experiences if 

there is underperformance. In GSM the 2.5G services of WAP and GPRS 

have had many technical difficulties, but besides the technical problems 

experienced in WAP and GPRS, there have also been problems because 

services were not marketed efficiently and correctly. As was shown in the i- 

mode example in Chapter 6.3, by marketing their service as a data 

enhancement service and not as true internet connectivity, the customers 

were not left with a perception that the service they receive must be equal to 

the internet connectivity experienced by people today. 

8.3.7 Spectrum 

The availability for radio frequency spectrum for 3G services is very important. 

It is also important to have a sound governance body managing the spectrum 

as it could happen quite easily that spectrum has been misallocated or 

assigned. In South Africa it was clearly shown by the long period it took to 

issue the third GSM network licence that if the governing body is not 

functioning efficiently, it can hurt the industry severely. From a network 

operator's point of view, if the spectrum is unavailable, it wouldn't be possible 

to launch 3G type of networks. It was shown in Chapter 7.3 that for rural 

applications, it may be viable to recover some of the 2G spectrum to allow a 

less expensive infrastructure of 3G technology in the rural areas. If a network 

operator is assigned a spectrum band to operate a 3G network in, efficient 
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management of the spectrum is of the utmost importance as mismanagement 

of the spectrum will could result in spectrum capacity problems. 

8.3.8 Markets and Marketing 

In South Africa, the current cellular market has around 14 million subscribers 

with projections of a possible total market of 19 million subscribers. There 

may still be some unsigned customers in the market to target for a new 3G 

network if the market is still unsaturated. The South African market is 

becoming rapidly saturated saturated and for any operator investigating 3G 

networks in South Africa, it will be of the utmost importance to ensure that 

they could provide enough motivational factors to enable their 3G network to 

be adopted. These motivational factors will need to focus on two types of 

customer groups, namely the existing user that must be won over from a rival 

network, or the new customer without any ties to another network. If the 

growth of the economy of South Africa is low, it will limit the adoption. 

Because timing is such a critical factor, careful analysis of the target market 

must be done to determine if the market is susceptible for 3G services. This 

requires appropriate business models for a successful network rollout. 

Marketing of the sewices and possibilities of 3G is also very crucial. If a 

network operator failed to have an efficient marketing campaign the adoption 

of the new technology will most likely suffer. The success that Vodacom has 

experienced in South Africa could largely be attributed to the marketing 

campaign in the mid 1990's. There is no ideal marketing method that could 

be suggested by this study, but a more in-depth analysis is required by 

qualified analysts to determine the best marketing strategy. 
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8.3.9 Possible Model 

A possible solution in South Africa could be that the present three operators 

collaborate to obtain one spectrum licence, and jointly roll out a 3G network, 

with each one of them operating their own MVNO. This would enable 

operators in South Africa to share deployment and infrastructure costs, but 

still operate their own networks and own content. They must also design 

innovative ways of integrating prepaid customers into the new technology to 

allow this part of the market not to slip away. 

8.4 Conclusion 

It could happen that 3G is ignored and operators wait for 4G technologies, but 

that is probably at least 10 years away. The economy of South Africa is 

closely linked to the global economy, which means that it cannot affor to delay 

the adoption of a new technology. A delay will cause the GSM networks to 

run into congestion and capacity problems as the technology becomes 

outdated and obsolete. If the operators do however decide not to launch 

newer technology networks they will have to adjust and upgrade their older 

technology to ensure successful future operation, but this upgrade process 

could probably only be maintained for a limited period of time. 

South Africa is the leader in Africa when it comes to the application of most 

technology aspects, as could be seen in Chapter 7.3 from the large market 

share of internet and mobile subscribers in Africa. By rolling out the new 

technology successfully, South Africa could prove to the rest of Africa, just as 

in GSM's case, that there is a market niche for new generation mobile 

wireless technologies. The market has been influenced over the last few 

years constantly with negative reports on UMTS. That should not discourage 

potential investors since it is not dissimilar as to when GSM was lauched. 

Who can ever forget the quotes such as "It will never catch on" when the first 

GSM networks were launched? The telecommunications companies who 
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believed it then have all been out of the telecommunications race for future 

development. 

This research report has discussed factors that influenced the adoption of 2G 

and 3G until now. The adoption trends of these technologies in the world 

have resulted in certain implications for the adoption of 3G in South Africa. 

The speed and manner of launches of the 3G technology in the world has 

implicated that the launch of such a network in South Africa will probably be 

delayed until the technology has become economically more attainable and 

technologically more reliable and robust. From South Africa's current healthy 

mobile market as well as its history, it does appear that many of the adoption 

factors in the world will be precisely the same for South Africa, but there could 

quite possibly be many other stumbling blocks presently not detected or 

identified. Whether a 3G network in South Africa could therefore actually be 

successful is debateable, but the implications of the adoption developments in 

the world could be used to help identify certain adoption factors for the South 

African mobile market that will enhance the chances of success. 

Developing countries do not need to delay when deploying new technology 

systems, if they are more inventive in the way they launch these new 

technologies. Innovativeness, ingenuity and creativity are some of the key 

concepts that operators in South African and other deveioping countries must 

apply to help overcome some of the environmental, infrastructure, economic 

and cultural obstacles not experienced in other parts of the world. These 

concepts could allow them to realise the successful adoption of any new 

technology that comes along. 
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9 TERMINOLOGY 

3GPP Third Generation Partnership Project 
3GPP2 Third Generation Partnership Project 2 
bps Bits per second 
CDMA Code Division Multiple Access 
cdmaOne CDMA IS-95AIB 
CDMA2000 CDMA IS-2000 
EDGE 
HSCSD 
FCC 
GGSN 
GPRS 
GPS 
GSM 
ICT 
IMT-2000 
I P 
ITA 
Kbitls 
KBPS 
MAP 
MODEM 
MSC 
MSM 
NTl A 

PCMCIA 
PDSN 
PSAP 
SGSN 
SIM 
SMS 
TDMA 
UMTS 

VLSl 
W AP 
WCDMA 
ZIF 

Enhanced Data for GSM Evolution 
High Speed Circuit Switched Data 
Federal Communications Commission (United States) 
Gateway GPRS Support Node 
General Packet Radio Service 
Global Positioning System 
Global System for Mobile communications 
lnformation and Communications technology 
International Mobile Telecommunications 2000 
Internet Protocol 
Interim Type Approval 
Kilo bits per second 
Kilo bits per second 
Mobile Applications Part 
Modulator/Demodulator 
Mobile Switching Centre 
Mobile Station Modem 
National Telecommunications and lnformation Administration 
(US) 
Personal Computer Memory Card International 
Packet Data Support Node 
Public Safety Answering Point 
Serving GPRS Support Node 
Subscriber Identity Module 
Short Messaging Service 
Time Division Multiple Access 
Universal Mobile Telecommunication System also known as W- 
CDMA 
Very Large Scale Integrated circuit technology 
Wireless Application Protocol 
Wide-band CDMA 
Zero Intermediate Frequency 
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12 APPENDIX A - GSM Description 
Available from http://www.item.ntnu.no/fag/SIE5003/foiler/GSMtutorial.p~ 
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1. Introduction: The Evolution of Mobile 
Telephone Systems 

Ce1lubrs)atemsbegaa inthe UeitedSwLeamtbtbeRJesreoftheahanml 
mob& ~bune semis (ANPSI in lgS3 Tbe AMPS wm adopted 
by M a ,  hti.MKli0a. and OEsnicowntriPs, ae~Liqe Lhe krgat paenlid 
mrkaintkvorldbrodlubr. 

Page 154 of 178 



2. GSM 
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3. The GSM Network 
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The Switching System 
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The Operation and Support System 

Additional Functfonal Elements 
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4. GSMNetwork Areas
The GSM network is made up of geographic areas. As shown in Figure 3, these
areas include ceUs, location areas (lAs), MSC/VLR senice areas, and public land
mobile network (PLMN) areas.

Figure 3. Network Areas

PLMNSERVICEAREA (1 openotor', no!wortI)

The cell is tbe area given radio coverage by one base transcei\'eI' station, The GSM
network identifies each cell via the cell global identity (CGO numoor assigned to
each cell. The location area is a group of cells. It is tbe area in which the
subscriber is paged. Each LA is served by one or more base station controners.
yet only by a single MSC (see Figure 4). Each LA is assigned a location area
identity (LA!) number.

An MSC/VLR 8C1'\;ce area represents the part of the GSM network tbat is covered
by one MSC and which is reachable, as it is rt.'gistered in the VLR of the MSC (see
Figure5).

7/19
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Figure 5. MSC/VLR Service Area.

The PLMN service area is an area served by one network operator (see Figure 6).

Flg!!re 6. PLMN Network Areas

5. GSMSpecifications
Before looking at tbe GSM specifications, it is bnportant to understand tbe
following basic tenns:

.bandwidth-the range of a channel's !bnits; the broader the
bandwidtb, the faster data can be sent

bits per second (bp!»-asingle on-ofT pulse of data; eight bits are
equi\'IlIent to one byte

frequen~-the number of cyclC$per unit of time; frequency is
mellliUred 10hertz (Hz)

. kilo (k}-kilo is the designation for 1,000; the abbreviation kbps
represents 1,000 bits per second

. megnhertz (MHz}-I,ooo,ooo hertz (C)'CIesper second)

. milllsC(.'onds (ms)-one-thonsandth of a second

. watt (W}-a mC3$Ure of power of a transmitter

Web_ TuIDrIIls
htlp:l/www.1oc.o<g

1119
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6. GSM Subscriber Services 
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13 APPENDIX B - GSM Market Statistics 
Available at http://www.gsmworld.com/news/statistics/stats~O3.pdf 
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14 APPENDIX C - CDMA Technologies 
Available at URL 
http://www.ericsson .comlproductslwhite~papers~df/wp~cdma2000~wcdma.p& 
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15 APPENDIX D - 3G Licences Issued
Available at 3GNEWSROOM. 3G Licence information. 2 October 2003.
Available at hUe://www.3anewsroom.com/3gJic:enses_db/date_awarded.php
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Country
Australia
Austraifa

Belgium
Belgium
Belgium
Canada

Canadi'l
Canada

Canada
New
Zeala/Jt1,
New
Zealand
.New
Zealand
.New
Z~aland
Portugal
Portugal

Portugal
POQiJ~E!.1
Sweden
Sweden.

Sweden
South Korea
South Korea

Norway
Norway
Norway
Swi!zerl~ncl
Switiertar)d.
Switzerfal1d

Sviitzedahd

Austria.

Italy
Italy

Itah~
Italy

..ltal.

Company

OJ)tlis Mob.ile Pfy Ltd

Telstr? 3G Spectrum Holdings Pty Ltd
Vodafone Pacific Limited

Mobistar

KPN Orange
Proximus

Bell Mobility

!iog.E3r.sWire(ess

TELUS MobilitY
W2N.

TelecQmNew Zealand

Vodi'iJq.ne

TelstraClear

Jelstra Satu}JJ

Optimu$
OhiWay
.Hi3G'

j:urQPoITtanVodafone
Orarge S~e(rge
Tele2

Teje,rlOrMobil
NetCoQ1
Tele~ AS

Oranffe
diAx
Tj3arT) ~G
PolKor:o~el

f-\utctiison 3G AUstria Gmbr!

H3G:

tRSJ;: 2QQO

wthd

.e.la.com~r ..
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Country Company
B:r6adbaniffylqBlie
t:Mobif

>!;:-Plusfo0obillunB;GXU>bt!& Co.KG.
Quam
Manrlesmarjn MbbiftuJik GmbH'

VIAG Iljlerkom

RcqUand
Japan

Ohe2()IJeJ'erson1iI' Communications'

BTCeUne1:

X~"al
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16 APPENDIX E - Social Shaping of the 3G Customer 
Available at 
http://www.umts-forum.org/servleWdycon/ztumts/umts/live/en/umts/ 
MultiMedia-PDFs_Reportsre~ort26.~df 

'Figure4 doad ~ a i  for Social Shaping of Social Connectivity 

w r a t h  wnt 
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Figure 6 -Roadmap of the Social Shaping of Emotion and Mobilm 
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Page 171 of 178 



Figure 9: The Roadmap for Social Shaping of Imaging 



17 APPENDIX F - Pricing Model of 3G and 4G Networks 
Available from 

PRICING MODEL FOR W4G NETWORKS 
E.n W.urc. ' ,* l lM1*r'  
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