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ABSTRACT • 

New telecommunications technologies have been introduced without full 

provision of information about their nature and without prior discussion within the 

scientific community about possible consequences for health. The average output power 

from the antennas of digital mobile phones is lower than that from earlier analogue 

models, but the maximum powers are greater, the exact patterns of radiation are 

different and these differences might influence their effects on people. As the costs of 

mobile phone technology have fallen, their use has increased dramatically and the 

overall levels of exposure of the population as a whole have therefore increased. 

The electric and magnetic fields produced in the body by a nearby 

electromagnetic source may cause both thermal and non-thermal biological effects. The 

effects of magnetic fields vary with frequency, and are probably greatest in biological 

tissue containing small amounts of magnetite. Magnetite (Fe304) is a naturally 

occurring oxide of iron. It is a ferromagnetic but behaves similarly in magnetic fields to 

a Ferro magnet such as iron. Magnetite is found in certain bacteria and in the cells of 

many animals, including human beings. It is believed to be used by some species of 

birds and fish to provide magnetic sensitivity, which they employ in navigation. 

However, no other effects associated with the interactions of electromagnetic fields with 

magnetite have been demonstrated in animals. It has been calculated that the interaction 

resulting from the largest RF magnetic fields generated by mobile phones is extremely 

small and that any other effects of magnetic fields at these frequencies should be even 

smaller. Indeed, it seems to be generally agreed that any biological effects from mobile 

phones are much more likely to result from electric rather than from magnetic fields. 

The first chapter represents the overview of mobile which describe the rapid 

growth on a global scale, the first land mobile services were introduced into the UK in 

the 1940s,the background to the introduction of mobile telecommunications, networks 

and communication, the present and the future use of mobile phones, and the benefits of 

mobile telecommunication technology. 

Chapter two describes the mobile cellular telecommunication system ,how does 

it work , history of 800 MHz spectrum allocation, trucking efficiency , basic cellular 

system ,performance criteria, uniqueness of mobile radio environment, and operation of 

cellular system. 
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Chapter three as well as mobile phone base stations, there are a large number of • 
other RF emitting sources in our environment, including antennas for radio, television 

and paging. Exposures of individuals to RF radiation from these sources will depend 

upon their proximity and may be above those from mobile phone base stations, although 

still well below guidelines. which represents the radio frequency radiation usage, radio 

communication, electromagnetic comatility,cellular phone technology, electric and 

magnetic fields, fields from mobile phone systems and field penetration into the 

dosimetry .. 

Chapter four presents the electromagnetic radiation's spreading from a lot of 

equipment's that human beings use in their daily life has great effects on human health 

and environment. IRP A and ICNIRP have developed standards to reduce the effect of 

electromagnetic radiation's on human health. GSM equipment's are another source of 

electromagnetic radiation pollution. 
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INTRODUCTION • 

The widespread use of mobile phones is a recent phenomenon. Their use has 

escalated over the past decade and to many they are now an essential part of business, 

commerce and society. Over the Christmas .1999 period alone approximately 4 million 

phones were sold in the UK and at present (April 2000) there are about 25 million 

mobile phones in circulation. This is equivalent to nearly one phone for every two 

people. 

The fact that so many people own mobile phones attests to their perceived 

importance to the general public. The advent of third generation systems will extend the 

use of most forms of communications technologies, including fax, e-mail and Internet 

access. The use of mobile Phones and related technologies will continue to increase for 

the foreseeable future. 

The extensive use of mobile phones has been accompanied by public debate 

about possible adverse effects on human health. The concerns relate to the emissions of 

radio frequency (RF) radiation from the phones (the handsets) and from the base 

stations that receive and transmit the signals. For the general population, the levels of 

exposure arising from phones held near to the head or other parts of the body are 

substantially greater than whole-body exposures arising from base stations. 

There are two direct ways by which health could be affected as a result of 

exposure to RF radiation. These are by thermal (heating) effects caused mainly by 

holding· mobile phones close to the body, and as a result of possible non-thermal effects 

from both phones and base stations 

There can also be indirect effects. There is evidence that using a mobile phone 

whilst driving can increase the risk of accidents. Also some people's well being may be 

adversely affected by the environmental impact of mobile phone base stations sited near 

their homes, schools or other buildings, as well as by their fear of perceived direct 

effects. 

Vl 
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CHAPTER! 

OVERVIEW OF MOBILE 

The telecommunications industry is experiencing rapid growth on a global scale. 

This is a direct Consequence of technological development and has in tum facilitated the 

application of new Technologies and a consequent increase in economic activity. Within 

this sector, one of the greatest growth areas of recent years has been the development of 

mobile or wireless Telecommunications. 

The first land mobile services were introduced into the UK in the 1940s, but the 

significant Expansion of services offered to the general public, including the introduction of 

mobile Phones, began in the mid-l 980s and rapidly attracted a small but significant number 

of Subscribers. Developments in the early 1990s, such as the introduction of digital 

networks and the Entry of additional service providers into the market, fuelled further 

increases in the numbers of subscribers. 

It is now predicted that within a few years around half the population of the UK will 

be routinely using mobile telecommunications (see Figure 1.1) and that this will become 

the dominant technology for telephony and other applications such as Internet access. This 

wide use of a relatively new technology raises the question of whether there are any 

implications for human health. 

There are conflicting reports relating to possible adverse health effects and these 

have Understandably led to some concern. The Minister for Public Health recognized the 

importance of this issue and, following consultation with the Ministers at the Department of 

Trade and Industry, decided to seek the advice of an independent group as to the safety of 

mobile telecommunications technology. 
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Figure 1.1 Growth in mobile phone subscribers in the UK between 1990 and 2000 (based 

on data from Federation of the Electronics Industry, FEI) 

It presents the wide picture of mobile telecommunications as they impact on the 

general public, and recognizes the contribution of mobile telecommunications to the quality 

of life and to the UK economy. It considers the underlying technology and the 

characteristics of the RF fields generated by present and near future (3-5 years) handsets 

and base stations, with particular reference to the magnitude of the fields. It provides an 

appraisal of the experimental and theoretical work that has been carried out which has a 

bearing on human health, and makes a number of recommendations to Government. 

Background to the Introduction of Mobile Telecommunications 2.9 the UK 

telecommunications system was initially developed and operated as part of the General 

Post Office (GPO). In 1981, this situation changed with the passing of the British 

Telecommunications Act, which effectively separated the telecommunications and postal 

businesses of the GPO, and led to the creation of British Telecom (BT). The next stage in 

telecommunications development was the creation of a competitive marketplace governed 

by a new regulatory body, the Office of Telecommunications (OFTEL), which was 
established in 1984. These changes paved the way for the introduction of cellular 

telecommunications in a competitive environment. 

2 
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1.1 Background to the Introduction of Mobile Telecommunications 

In Italy two companies were granted operating licenses, Telecom Securicor Cellular 

Radio Limited (Cell net) and a subsidiary ofRacal Electronics P/C (Vodafone). In January 

1985, both these companies launched national networks based on analogue technology. 

However, in the late 1980s there was a move to develop standards for a second generation 
of mobile telecommunications throughout Europe in order to provide a seamless service for 

subscribers. This was achieved with the development and deployment of a new operating 

standard called the Global System for Mobile Telecommunications (GSM), which employs 

digital technology and is now the operating system for 340 networks in 137 countries 

(Figure. I 2). Although this system is now used worldwide, the European geographical area 

is still the dominant user, with more subscribers than any other region. It has, however, 

been widely accepted in other areas such as the Asia Pacific region. 

Figure 1.2 Distribution of GSM subscribers by geographical location (based on data from 
the GSM Association) 

In the UK, the new GSM networks became operational in July 1992 (Vodafone), 

September 1993 (One 2 One), December 1993 (Cell net), and April 1994 (Orange) the 

companies involved being referred to in this report as the network operators. The original 

3 
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analogue networks are still operational, but the Government has indicated that the analogue 

system should be removed from service by 2005. 

On a worldwide scale, there has been a rapid growth in both the numbers of 

countries with operational networks and the number of mobile phone operators (Figure 

1.3). There are a further 39 networks under construction for the GSM system alone. 

JOO 
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Figure 1.3 Growth of GSM networks throughout the world (based on data from the 

GSMAssociation) 

1.2 Mobile Phone Networks and Communication 

Individual mobile phones operate by communicating with fixed installations called 

base stations. These have a limited range and mobile phone operators have to establish 

national base station networks to achieve wide coverage. It takes many years to establish a 

network that will provide both complete coverage and adequate capacity across the country 

and, even today, none of the UK networks provides complete coverage. However, since 

operators invest a great deal of money to purchase licenses and establish networks and 

other infrastructure, they need to offer potential subscribers an effective communication 

4 
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system as quickly as possible. Moreover, operators were required, as a condition of their 

operating licenses, to provide a minimum level of coverage within a given time frame. 

They established operational networks designed to allow most subscribers to access a base 

station most of the time. The initial phase of construction of such a network involves the 

installation of base stations in urban areas with high population densities, and along major 

transport routes such as motorways 

These basic networks are then extended to provide coverage in more rural areas and 

increased capacity in urban areas. By developing networks in this way, operators can offer 

a functional system to the majority of the population. The more rural areas of the UK, 

particularly in the west of the country, still have rather poor coverage. 

Base stations can be categorized into merciless, microcells and piccolos depending 

on they're size and power output. There are approximately 20,000 merciless in the UK at 

present and, in general, all the major operators can now offer coverage to over 97% of the 

population. The number of merciless is continuing to rise as operators seek to complete 

their geographical coverage and improve capacity. Since each base station can only handle 

a limited number of connections at any one time, operators need to install more base station 

units in densely populated areas to cope with increasing demand. It seems likely that these 

will mainly be microcells and piccolos. The overall number of base stations is likely to 

double within the next few years. 

1.3 Present and Future Use of Mobile Phones 

Initial market penetration by mobile phones was modest, with less than 1 % of the UK 

population subscribing by the end of the 1980s. However, the advent of the more advanced 

GSM technology, in conjunction with greater competition in the market place, led to 

continuing growth in the number of subscribers throughout the 1990s (Figure 1.4). 

At present there are approximately 25 million subscribers in the UK, which ts 

equivalent to a market penetration of around 40%. Within the next five years it is expected 

that this will have increased to 75% market penetration or 45 million subscribers. At 

present it is estimated that around 45% of subscribers have a pre-paid mobile phone. 

5 



• 

Although it might be expected that many of these phones would not be used on a routine 

basis, the operators believe that around 90% of them are in regular use. 

Within the next three years the "Third Generation" of mobile phones will be 

launched. This will employ a new operating standard called the Universal Mobile 

Telecommunication System (UMTS) and will enable operators to offer a full range of 

multimedia services. The introduction of these new services will require access to 

additional RF spectrum, 
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Figure 1.4 Increase in market penetration between 1996 and 1998 in Western European 

countries 

(Based on data from Mobil TeleBranschen) and the UK Government has recently auctioned 

licenses for the use of new spectrum. Five licenses are to be issued. 

The growth in the mobile phone market that has been observed in the UK reflects 

similar trends in Europe and elsewhere in the world. In Europe the greatest market 

penetration has occurred in the Scandinavian countries and in Finland is approaching 60%. 

However, all Western European countries have experienced a rapid growth in mobile phone 

use in recent years (Figure 1.4). 
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It is expected that the recent trends in the use of mobile phone technology will 

continue for the foreseeable future, with the number of GSM subscribers worldwide 

predicted to increase by a factor of three or more over the next five years (Figure 1.5). 
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Figure 1.5 Predicted growths in the number of GSM subscribers worldwide. The different 

GSM frequencies are used in different systems around the world. 

1.4 Benefits of Mobile Telecommunications Technology 

An active mobile telecommunications sector brings a number of economic benefits to 

the UK in terms of employment and tax revenue, There are also, however, a number of 

other advantages to be derived from application of this technology. Mobile 

telecommunications play an increasingly important role in general commercial activity and 

thereby make an indirect contribution to the national economy. This is difficult to quantify, 

but is likely to be significant. 

It is already apparent that mobile telecommunications also offer benefits in 

emergency situations. For example, the use ofa mobile phone may reduce the time taken to 

notify the emergency services of road traffic accidents and other dangerous situations 

including crimes. An assessment of this aspect in Australia has recently been given by 

Chapman and School field (1998a,b ). There have also been several accounts of individuals 
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