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Annex 1: RF Exposure Units and Standards

Table 1 lists the reference units of the physical quantities used in this report.

Table 1: Physical quantities and units

Quantity Symbol Unit Symbol

Frequency f Hertz Hz

Electric field strength E Volt per metre V/m

Power P Watts w

Specific Absorption Rate SAR Watt per kilogram or W/kg or mW/g
milliWatt per gram

Power density or power flux density S Watt per square metre W/m?
mWatt per square cm mW/cm?

Various institutions define the allowed limits permitted in specific regions: ICNIRP (1998, Guidelines);
FCC- Federal Communications Commission (1997, Bulletin 65), developed by IEEE (Institute of
Electrical and Electronic Engineers) 1991 C95.1 and adopted by ANSI (American National Standards
Institute) (1992, ANSI/IEEE C95.1); IEEE 2006 standard (C95.1-2005), not adopted by FCC. ICNIRP
(1998 p. 509 table 4 and p. 511 table 7) defines the exposure thresholds of the World Health
Organisation (WHO) for EMF. The European Council EC 1999/519 (Annex lll, tables 1 and 2) adopted
its values. The following tables refer to the exposure limits for general public/ uncontrolled/
unperturbed environment (unlike the controlled/ occupational) for the cellular (UHF bands), where 'f'
represents frequency in MHz, unless otherwise stated.

A distinction is made between the exposure levels from cellular base stations and handsets. The
hazards from a base station’s radiation refer to the field intensity and power density generated,
whereas the hazards from handsets are considered by the SAR value. The reason for the two
different approaches: the far-field standard (easily computable and measured) is used for the base
station case, whereas the near-field standard (SAR and phantom-based measurements) is applied for
the handset case. The standards and guidelines give the 'baseline limits' for power density and SAR.

1 See Mazar H. 2009a An Analysis of Regulatory Frameworks for Wireless Communications, Societal Concerns

and Risk: the Case of Radio Frequency (RF) Allocation and Licensing
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Annex 2: ICNIRP 1998 Exposure Levels and IEEE Levels

Table 2: ICNIRP (1998:511) Reference levels for occupational and general public exposure

Frequency range Electric field strength (V/m) Equivalent plane wave power
density Seq(W/mz)
general public occupational general public | Occupational
1-25 Hz 10,000 20,000
0.025- 0.82 KHz 250/f(KHz) 500/f(KHz)
0.82 -3 KHz 250/f(KHz) 610
3-1000 KHz 87 610
1-10 MHz 87/f /> (MHz) 610/f (MHz)
10-400 MHz 28 61 2 10
400-2000 MHz 1.375f 2 (MHz) 3f 2 (MHz) £/200 £/40
2-300 GHz 61 137 10 50

Figure 1: ICNIRP field strength reference levels; see also Table 2

00
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occupational exposure

137 137
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T’«j: D
i 87 87 o—7 ¢ o1
10 + 28 .
: public exposure
1
Frequency

! See Mazar H. 2009a and a forthcoming John Wiley & Sons publication, ‘Radio Spectrum Management: Policies,

Regulations, Standards and Techniques’, chapter 13 - Limitations to Radio Frequency Human Exposure.
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Figure 2: ICNIRP power density reference levels; above 10MHz only; see Table 2
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2.1 Exposure Levels: Cellular Base-Stations

The limits of ICNIRP (1998:511, table 7) and the European Community (EC 1999/519: Annex Ill, table
2) are identical. The ICNIRP levels have been endorsed by the Commission's Scientific Steering
Committee. Table 2 specifies these exposure limits for frequencies of cellular base stations.

Table 3: ICNIRP and EC reference levels for exposure

Frequency range Electric field Magnetic field Equivalent plane Magnetic Flux
strength (V/m) strength (A/m) wave power Density (uT), B
density Seq(W/mz)
400-2000 MHz 1.375f" 0.0037f 2 f/200 0.0046 f*
2-300 GHz 61 0.16 10 0.2

Table 3 specifies the US thresholds for cellular base stations.

Table 4 : FCC exposure limits (FCC 2001:67)

Frequency Range MHz Electric Field (E) Magnetic Field H Power Density (S)
(V/m) (A/m) (mW/cm?®)
30-300 27.5 0.073 0.2
300-1500 -- -- /1500
1500-100,000 - - 1

Table-4 depicts that the levels in power exposure limits of the US are 4/3 (=200/150) higher than ICNIRP and
Europe.

The IEEE maximum permissible exposure 2005 updates are shown in Table 5.
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Table 5: The 2005 IEEE permissible exposure (IEEE Std C95.1-2005:25, Table 9)

Frequency Range MHz Electric Field (E) Magnetic Field H RMS power density (S)
(V/m) (A/m) (W/m’)
100-400 27.5 0.073 2
400-2000 - - /200
2000-5000 -- -- 10

The IEEE C95.1-2005 level for 400-2000 MHz (typical cellular RF bands) is identical (not to FCC nor
ANSI levels) to the ICNIRP level (f/200 W/m?); the units are also the same.

2.2 Exposures: Cellular Handsets

Specific energy Absorption Rate (SAR) is the time rate of energy absorption per gram of tissue from
electromagnetic radiation; it is expressed in watts per kilogram (W/kg). Table 6 compares the rate
absorption in ICNIRP, EC and FCC>.

Table 6: Maximal power from handsets: Specific absorption rate, SAR (W/kg)

ICNIRP European Community ‘ FCC- USA

10 MHz-10 GHz; Localised SAR (Head and Trunk) Portable Devices; General Population/
Uncontrolled

2.0; averaged over 10 g tissue 1.6; averaged over 1g tissue

In contrast to the thresholds of power density from cellular base stations, it is important to observe
that the US is more risk averse than Europe in the allowed SAR from the cellular terminal. The ICNIRP
threshold (adopted by EC) is 2.0 W/kg, while the US limits are 1.6 watts/kg’ for the partial body. The
IEEE (2006:79) has changed the peak spatial average SAR values from 1.6 W/kg for exposure of the
public environment to 2 W/kg; moreover, the SAR is to be averaged over 10g tissue as in the ICNIRP
and not for 1g as before. These changes were based on the scientific considerations and were also
influenced by the desire to harmonize the basic restrictions with ICNIRP, where scientifically justified.

> ICNIRP1998:509 table 4; EC 1999/519, Annex Ill, Table 1; FCC 1997:75 (and FCC 2006 CFR 47 § 2.1093).

Even the averaging is more stringent in the US, as the limit is averaged over one gram (FCC 2001:75), and not 10
grams as in ICNIRP 1998. Following changes in the IEEE C95.1-2005 standard, the US ANSI may adopt in the future the
less stringent European level for SAR and averaging.
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Annex 3: Mandate of Question 23/1 (WTDC-10/139 (Rev.1))*.

Question 23/1 — Strategies and policies concerning human exposure to electromagnetic fields

1. Statement of the situation

The deployment of different sources of electromagnetic fields to cater for the telecommunication
and ICT needs of urban and rural communities has developed very rapidly over the past ten (10)
years. This has been due to strong competition, ongoing traffic growth, quality of service
requirements, network coverage extension and the introduction of new technologies. It has
produced concern on the possible effects of prolonged exposure to emissions on people's health.

This concern on the part of populations is growing, aggravated by the feeling that they are not being
kept informed of the process for deploying these installations; hence many complaints received by
operators and government bodies responsible for radiocommunications/ICTs.

Thus, since the continued development of radiocommunications requires trust on the part of
populations, the work carried out in ITU-R Study Group 1 Working Party 1C and ITU-T Study Group 5
under Resolution 72, on measurement concerns related to human exposure to electromagnetic
fields, should be complemented by studies on the different regulatory and communication
mechanisms developed by countries to increase the awareness of and information to populations
and facilitate the deployment and operation of radiocommunication systems.

2. Question for study

The following subjects should be studied:

a) To compile and analyse the regulatory policies concerning human exposure to
electromagnetic fields that are being considered or being undertaken for authorizing the installation
of radiocommunication sites and Power Lines Telecommunications systems.

b) To describe the strategies or methods for raising the awareness of populations and
information to populations regarding the effects of electromagnetic fields due to
radiocommunication systems.

c) To propose guidelines and best practices on this matter.

3. Expected outcome

a) A report to the membership presenting guidelines to assist Member States in resolving
similar problems faced by regulatory bodies.

b) The report will provide regulatory authorities with guidelines on methods for raising the
awareness of populations along with best practices based on countries' experience in the matter.
4 Timeline

A provisional report is to be presented to the Study Group in 2012. It is proposed that the study be
completed in 2013, at which date a final report containing guidelines will be submitted

http://www.itu.int/ITU-D/study groups/SGP 2010-2014/doc/rgq/2010/D10-RGQ23.1-en.pdf
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Annex4: WTSA-12" Resolution 72 on “Measurement concerns related to
human exposure to electromagnetic fields”"

RESOLUTION 72 (REV. DUBAI, 2012)

Measurement concerns related to human exposure to electromagnetic fields

(Johannesburg, 2008; Dubai, 2012)

The World Telecommunication Standardization Assembly (Dubai, 2012),

considering

a) the importance of telecommunications and information and communication technologies
(ICT) for political, economic, social and cultural progress;

b) that a significant part of the infrastructure needed to help bridge the digital divide between
developed and developing countries® involves various wireless technologies;

c) that there is a need to inform the public of the potential effects of exposure to
electromagnetic fields (EMF);

d) that an enormous amount of research has been carried out regarding wireless systems and
health, and many independent expert committees have reviewed this research;

e) that the International Commission on Non-lonizing Radiation Protection (ICNIRP), the
International Electrotechnical Commission (IEC) and the Institute of Electrical and Electronics
Engineers (IEEE) are three among a number of pre-eminent international bodies in establishing
measurement methodologies for assessing human exposure to EMF, and they already cooperate
with many standards bodies and industry forums;

1) that the World Health Organization (WHO) has issued fact sheets regarding EMF issues,
including mobile terminals, base stations and wireless networks, referencing ICNIRP standards;

g) Resolution 176 (Guadalajara, 2010) of the Plenipotentiary Conference, on human exposure
to and measurement of electromagnetic fields;

h) Resolution 62 (Hyderabad, 2010) of the World Telecommunication Development
Conference, on measurement concerns related to human exposure to electromagnetic fields,

recognizing

a) the work done within ITU Radiocommunication Sector (ITU-R) study groups on radiowave
propagation, electromagnetic compatibility (EMC) and related aspects, including measurement
methods;

b) the work done within Study Group 5 of the ITU Telecommunication Standardization Sector
(ITU-T) on techniques for taking radio-frequency (RF) measurements;

http://www.itu.int/pub/T-RES-T.72-2012

These include the least developed countries, small island developing states, landlocked developing countries and
countries with economies in transition.
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c) that Study Group 5, in establishing measurement methodologies for assessing human
exposure to RF energy, already cooperates with many participating standards organizations (PSOs),

recognizing further

a) that some publications about EMF effects on health create doubt among the population, in
particular in developing countries;

b) that, in the absence of regulation, people, in particular in developing countries, become
more and more doubtful and are increasingly opposing the deployment of radio installations in their
neighbourhoods;

c) that the cost of the equipment used for assessing human exposure to RF energy is very high,
and that the equipment is more likely to be affordable only in developed countries;

d) that implementing such measurement is essential for many regulatory authorities, in
particular in developing countries, in order to monitor the limits for human exposure to RF energy,
and that they are called upon to ensure those limits are met in order to license different services,

noting

the similar activities carried out by other national, regional and international standards development
organizations (SDOs),

resolves

to invite ITU-T, in particular Study Group 5, to expand and continue its work and support in this
domain, including but not limited to:

i) disseminating information related to this topic through organizing workshops and seminars
for regulators, operators and any interested stakeholders from developing countries;

ii) continuing to cooperate and collaborate with other organizations working on this topic and
to leverage their work, in particular with a view to assisting the developing countries in the
establishment of standards and in monitoring compliance with these standards, especially
on telecommunication terminals;

iiii) cooperating on these issues with ITU-R Study Groups 1 and 6, and with Study Group 1 of the
ITU Telecommunication Development Sector (ITU-D) in the framework of Question 23/1;

iv) strengthening coordination with WHO so that any fact sheet relating to human exposure to
electromagnetic fields is circulated to Member States as soon as it is issued,

instructs the Director of the Telecommunication Standardization Bureau, in close
collaboration with the Directors of the other two Bureaux, and within the available financial
resources

1 to support the development of reports identifying the needs of developing countries on the
issue of assessing human exposure to EMF, and submit the reports as soon as possible to ITU-T Study
Group 5 for its consideration and action in accordance with its mandate;

2 to hold workshops in developing countries with presentations and training on the use of
equipment employed in assessing human exposure to RF energy;

3 to support developing countries while they establish their regional centres equipped with
test benches for monitoring conformance of telecommunication terminal equipment and human
exposure to electromagnetic waves using, among other things, the modalities listed in Resolutions 44
(Rev. Dubai, 2012) and 76 (Rev. Dubai, 2012) of this assembly, in the context of the development of
the regional test centres and of Resolution 177 (Guadalajara, 2010) of the Plenipotentiary
Conference,
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invites Member States and Sector Members

to contribute actively to the work of Study Group 5 in providing relevant and timely information in

order to assist developing countries in providing information and addressing measurement concerns
related to RF exposure and electromagnetic fields,

further invites Member States

to adopt suitable measures in order to ensure compliance with relevant international
recommendations to protect health against the adverse effect of EMF.
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Annex 5: WTDC-10" Resolution 62 on "Measurement concerns related to
human exposure to EMF"

RESOLUTION 62 (HYDERABAD, 2010)

Measurement concerns related to human exposure to electromagnetic fields

The World Telecommunication Development Conference (Hyderabad, 2010),

recalling

Resolution 72 (Johannesburg, 2008) of the World Telecommunication Standardization Assembly, on
measurement concerns related to human exposure to electromagnetic fields (EMF), which calls for
close cooperation with the Directors of the other two Bureaux — Telecommunication Development
Bureau (BDT) and Radiocommunication Bureau (BR) — to implement the resolution in view of its
importance to developing countries,

considering

a) that there is a pressing need for information on the potential effects of human exposure to
EMF in order to protect humans from such effects;

b) that there are a number of eminent international bodies involved in establishing
measurement methodologies for assessing human exposure to EMF, and these already cooperate
with many telecommunication standards bodies, including the ITU Telecommunication
Standardization Sector (ITU-T),

recognizing

a) that some publications and information about EMF effects on health create doubt among
the population, in particular in developing countries’, causing these countries to address questions to
ITU-T and, currently, to the ITU Telecommunication Development Sector (ITU-D);

b) that, in the absence of regulation, people, particularly in developing countries, become
more and more doubtful and are increasingly opposing the deployment of radio installations in their
neighbourhoods;

c) that the cost of the equipment used for assessing human exposure to EMF is very high and
difficult for many developing countries to afford;

d) that implementing such measurement is essential for many regulatory authorities in
developing countries, in order to monitor the limits for human exposure to radio-frequency energy,
and that they are called upon to ensure those limits are met in order to license different services,

http://www.itu.int/ITU-D/conferences/wtdc/2010/pdf/WTDC10 DraftPreliminaryReport.pdf

These include the least developed countries, small island developing states, landlocked developing countries and
countries with economies in transition.
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resolves to instruct the Director of the Telecommunication Development Bureau

in response to the needs of the developing countries and consistent with the substance of Resolution
72 (Johannesburg, 2008), and in close cooperation with the Director of BR and Director of the
Telecommunication Standardization Bureau (TSB):

1 to give the necessary priority to this subject and, within the available resources, allocate the
necessary funds for expediting execution of this resolution;

2 to ensure that Programme 1 determines the requirements of developing countries and their
regulatory authorities (at regional level) in relation to this resolution, contributes to studies on this
subject, takes an active part in the work of the relevant ITU Radiocommunication Sector (ITU-R) and
ITU-T study groups, and submits written contributions on the results of its work in this regard, plus
any proposals it deems necessary, to ITU-D Study Group 2,

instructs Study Group 1

within the framework of their Questions, to cooperate with ITU-T Study Group 5 and ITU-R Study
Groups 1, 5 and 6, in order to achieve the following goals:

. prepare an annual report on the progress of work in this area in respect of their Questions;
. contribute to the organization of any seminars on this subject;
. contribute to preparation of the Guide on the use of ITU-T publications on achieving

electromagnetic compatibility and safety, and publications relating to measurement
methodologies, the need for measurements to be performed by a "Qualified Radio Engineer"
and the criteria for a "Qualified Radio Engineer", and system specifications.
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Annex 6: Plenipotentiary Conference (PP-10)" Resolution 176 on "Human
exposure to and measurement of electromagnetic fields".

RESOLUTION 176 (GUADALAJARA, 2010)
Human exposure to and measurement of electromagnetic fields

The Plenipotentiary Conference of the International Telecommunication Union (Guadalajara, 2010),

recalling

a) Resolution 72 (Johannesburg, 2008) of the World Telecommunication Standardization
Assembly, on measurement concerns related to human exposure to electromagnetic fields (EMF);

b) Resolution 62 (Hyderabad, 2010) of the World Telecommunication Development
Conference, on measurement concerns related to human exposure to EMF;

c) relevant resolutions and recommendations of the ITU Radiocommunication Sector (ITU-R)
and ITU Telecommunication Standardization Sector (ITU-T);

d) that there is ongoing work in the three Sectors relating to human exposure to
electromagnetic fields, and that liaison and collaboration between the Sectors and with other expert
organizations are important, in order to avoid duplication of effort,

considering

a) that the World Health Organization (WHO) and the International Commission on
Non-lonizing Radiation Protection (ICNIRP) have the specialized health expertise and competence to
assess the impact of radio waves on the human body;

b) that ITU has expertise in calculating and measuring the field strength and power density of
radio signals;

c) the high cost of equipment used for measuring and assessing human exposure to EMF;

d) that the considerable development in radio spectrum use has resulted in multiple sources of
EMF emissions within any given geographic area;

e) the urgent need for regulatory bodies in many developing countries to obtain information
on EMF measurement methodologies in regard to human exposure to radio-frequency energy, in
order to establish national regulations to protect their citizens;

1) that guidelines on limits of exposure to EMF have been established by ICNIRP?, the Institute
of Electrical and Electronics Engineers (IEEE)> and the International Organization for
Standardization/International Electrotechnical Commission (ISO/IEC) and that many administrations
have adopted national regulations based on these guidelines,

http://www.itu.int/pub/S-CONF-ACTF-2010/en

1 Guidelines for limiting exposure to time-varying electric, magnetic and electromagnetic fields (up to 300 GHz) —

http://www.icnirp.de/documents/emfgdl.pdf.
2

IEEE Std C95.1™-2005, IEEE standard for safety levels with respect to human exposure to radio frequency
electromagnetic fields, 3 kHz to 300 GHz.
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resolves to instruct the Directors of the three Bureaux

to collect and disseminate information concerning exposure to EMF, including on EMF measurement
methodologies, in order to assist national administrations, particularly in developing countries, to
develop appropriate national regulations,

instructs the Director of the Telecommunication Development Bureau, in collaboration with
the Director of the Radiocommunication Bureau and the Director of the Telecommunication
Standardization Bureau

1 to ascertain the requirement for, and as appropriate conduct, regional seminars and
workshops in order to identify the needs of developing countries and to build human capacity in
regard to measurement of EMF related to human exposure to these fields;

2 to encourage Member States in the various regions to cooperate in sharing expertise and
resources and identify a focal point or regional cooperation mechanism, including if required a
regional centre, so as to assist all Member States in the region in measurement and training,

instructs the Secretary-General, in consultation with the Directors of the three Bureaux

1 to prepare a report on the implementation of this resolution for submission to the ITU
Council at each annual session;

2 to provide a report to the next plenipotentiary conference on measures taken to implement
this resolution.
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Annex 7: ITU Project in Central America Document’

http://www.itu.int/md/D10-RGQ23.1-INF-0004/
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Annex 8: Q23/1 Work Plan

Work Programme 2010-2014

DATE ACTIVITY / EXPECTED RESULTS PERSON RESPONSIBLE

September 2010 - Determination of the working method and of the | BDT, Rapporteur’s Group
means to carry out the work

October 2010 — - Compilation and analysis of envisaged or adopted | BDT, Rapporteur’s Group

February 2011 regulatory policies on human exposure to

electromagnetic fields authorizing the installation of
radiocommunication sites and telecommunication
systems over electric power lines

- Description of strategies or methods for raising
awareness and informing people about the effects
of electromagnetic fields caused by radio systems

- Guidelines and best practices

March/April 2011 Rapporteur’s Group meeting: BDT, Rapporteur’s Group
- Consideration of contributions received
- Consideration of relevant documents of others
Sectors (ITU-T, ITU-R)
- Call for contributions from:
e World Health Organization
e International Commission on Non-lonizing
Radiation Protection (ICNIRP)
e Institute of Electrical and Electronic Engineers
(IEEE)

September 2011 Rapporteur’s Group meeting: BDT, Rapporteur’s Group

- Consideration of contributions received

- Consideration of relevant documents of other
Sectors and programmes

- Call for new contributions

- Draft guidelines for compliance with relevant
international recommendations aimed at protecting
health  against the harmful effects of
electromagnetic fields

March/April 2012 Rapporteur’s Group meeting BDT, Rapporteur and

- Consideration of contributions received Vice-Rapporteurs

- Consideration of relevant documents of other ITU
Sectors and international organizations working on
this issue

- Finalization of guidelines

- Development of plan of the draft report

- Call for new contributions

- Dissemination of information on this topic at
workshops and seminars organized for regulators,
operators and the public

September 2012 Rapporteur’s Group meeting: BDT, Rapporteur’s Group
- Preparation of draft report

- Consideration of contributions received
- Call for new contributions

March/April 2013 Rapporteur’s Group meeting: BDT, Rapporteur’s Group

- Consideration and adoption of draft report

- Consideration of contributions received

- Consideration of relevant documents of other
Sectors and programmes
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DATE
September 2013

ACTIVITY / EXPECTED RESULTS PERSON RESPONSIBLE

Rapporteur’s Group meeting:

- Seminar

- Presentation of draft report

- Consideration of contributions received

- Consideration of relevant documents of other
Sectors and programmes

BDT, Rapporteur’s Group
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Annex 9: Documents for Q23/1°

http://www.itu.int/ITU-D/CDS/sg/rgqlist.asp?lg=1&sp=2010&rgq=D10-RGQ23.1&stg=1
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Annex 10: A case study from India on EMF

This contribution is shared among the members for information and also for comments. ITU is also
requested to consider and take appropriate action as per the findings of this contribution. Formation
of a Focus Group cutting across ITU-T, ITU-R, ITU-D may be necessary to study the various aspects
considering the importance of the issue.

The deployment of different sources of electromagnetic fields to cater for the telecommunication
and ICT needs of urban and rural communities has developed very rapidly over the past decade in
India. This has been due to strong competition, presence of multiple operators (10 to 12 in each
service area) on-going traffic growth, quality of service requirements, network coverage and
introduction of new technologies. Indian Territory has been divided into 22 Licensing Service Areas
for provision of mobile services in the country. Growing number of towers nearing more residential
premises has produced increasing concern on the possible adverse effects of EMF exposure on
people’s health. In India the issue has been raised by the public as well as by media. Accordingly,
India adopted a policy on the EMF radiation covering Base Transmitting Station (BTS) and Mobile
Handsets standard in the year 2008.

1. Statement of the situation

1.1 The deployment of different sources of electromagnetic fields to cater for the
telecommunication and ICT needs of urban and rural communities has developed very rapidly over
the past decade in India. This has been due to strong competition, presence of multiple operators (10
to 12 in each Service area) on-going traffic growth, quality of service requirements, network coverage
and introduction of new technologies. Indian Territory has been divided into 22 Licensing Service
Areas for provision of mobile services in the country. Licensed Service Area wise subscriber base for
landline and mobile customer is enclosed as Annex 10A.

1.2 Growing number of towers nearing more residential premises has produced increasing
concern on the possible adverse effects of EMF exposure on people’s health. In India the issue has
been raised by the public as well as by media. Accordingly, India adopted a policy on the EMF
radiation covering Base Transmitting Station (BTS) and Mobile Handsets standard in the year 2008.
Licensed Service Area wise details of BTS installed in the country is enclosed as Annex 10B.

2. Steps taken by Government of India

2.1 In its Fact Sheet No. 304 of 2006, WHO recommended that ‘National authorities should
adopt international standards to protect their citizens against adverse levels of RF fields. They should
restrict access to areas where exposure limits may be exceeded.” WHO has referred to the
International Exposure Guidelines developed by International Commission on Non-lonizing Radiation
Protection (ICNIRP).

2.2 Based on the recommendation of WHO, India adopted ICNIRP normes, in the year 2008, for
basic restrictions & reference level for limiting electro-magnetic field exposure from Base Stations as
well as for mobile handsets and necessary provisions were made in the Unified Access Service
Licence (Mobile Telephone Service operators’ license) on 4™ November, 2008. As per the provisions,

“Licensee shall conduct audit and provide self certificates annually as per procedure prescribed by
Telecommunication Engineering Centre (TEC) / or any other agency authorized by Licensor from time
to time for conforming to limits / levels for antennae ( Base Station Emissions) for general public
exposure as prescribed by International Commission on Non-lonizing Radiation Protection (ICNIRP)
from time to time”.
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The ICNIRP limits/levels are reproduced as detailed below:

Frequency Range E-Field Strength ( H-Field Strength Power Density
Volt/Meter (V/m)) (Amp/Meter (A/m)) (Watt/Sq.Meter
(W/Sq.m))
400MHz to 2000MHz 1.375f* 0.0037f* /200
2GHz to 300GHz 61 0.16 10

(f = frequency in MHz)

2.3 Department of Telecommunications (DoT), Government of India further issued instructions
on 8™ April, 2010 to all the mobile operators regarding implementation of radiation norms on Electro
Magnetic Field (EMF) exposure by Base Transceiver Stations (BTSs) by submitting the self certification
for each and every BTS. The instructions, inter-alia, include the following:

(i) All Base Station Transceivers (BTSs) must be self certified as meeting the radiation norms. Self
certification is submitted to respective Telecom Enforcement Resource & Monitoring (TERM)
Cells of DoT by the telecom service providers.

(ii)  All new BTS sites start radiating only after self certificate has been submitted to relevant TERM
Cells.

(iii)  The TERM Cell tests upto 10 per cent of BTS sites randomly at its discretion. Additionally, BTS
sites against which there are public complaints are also be tested by TERM Cell.

(iv)  If asite fails to meet the Electro Magnetic Radiation criterion, there is a provision of penalty of
Rs.5 lakh (about US$10,000) per BTS per service provider. Service providers must meet the
criterion within one month of the report of TERM Cell in such cases, after which site will be
shut down.

2.4 In year 2008, Department of Telecommunications had adopted International Commission on
Non-lonizing Radiation Protection (ICNIRP) guidelines for mobile handsets also. ICNIRP prescribed the
following values for Specific Absorption Rate (SAR) for mobile handset:

For Frequency Range Whole body average Localised SAR head & Localised SAR limbs
10 MHz to 10 GHz SAR (W/Kg) trunk (W/Kg) (W/Kg)
General Public 0.08 2 4
Exposure
2.5 For the mobile handsets, DoT, in the year 2008, had issued instructions to the indigenous

manufacturers to conform to ICNIRP prescribed Specific Absorption Rate (SAR) limit of 2 W/kg
(averaged over 10 gm tissue) in the frequency range of 10 MHz to 10 GHz.

3. Inter-Ministerial Committee

3.1 Subsequently, based on public concern and media reports, Government of India set up an
Inter-Ministerial Committee (IMC) on 24.08.2010 consisting of representatives from DoT, Indian
Council of Medical Research (Ministry of Health), Department of Biotechnology and Ministry of
Environment and Forest to examine the effect of EMF Radiation from mobile base stations and
mobile phones.

3.2 Inter-Ministerial Committee (IMC) in its report submitted in the year 2011 examined the
environmental and health related concerns and indicated that most of the laboratory studies were
unable to find a direct link between exposure to radio frequency radiation and health; and the
scientific studies as yet have not been able to confirm a cause and effect relationship between radio
frequency radiation and health. The effect of emission from cell phone towers is not known yet with
certainty. The inter-ministerial committee (IMC) examined 90 international and national
studies/reference papers, related with the EMF radiation, before finalizing its recommendations.
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33 However, as a precautionary measure, IMC recommended for lowering of the BTS RF
exposure limits to 1/10™ of the ICNIRP limit and adoption of Specific Absorption Rate (SAR) level for
mobile handsets limits to 1.6 Watt/Kg (averaged over 1 gm of tissue) in place 2.0 Watt/Kg in India.

3.4 The recommendations of the Inter Ministerial Committee were accepted by the
Government of India. Accordingly, in respect of BTS, norms for exposure limit for the Radio
Frequency Field (Base Station Emissions) were reduced to 1/10™ of the limits prescribed by ICNIRP
with effect from 1% September 2012. The revised limits/levels for India for BTS Emission is as below:

Frequency Range E-Field Strength ( H-Field Strength Power Density
Volt/Meter (V/m)) (Amp/Meter (A/m)) (Watt/Sq.Meter
(W/Sq.m))
400MHz to 2000MHz | 0.434f" 0.0011f* £/2000
2GHz to 300GHz 19.29 0.05 1

(f = frequency in MHz)

35 In respect of Mobile Handsets, the following directions were issued regarding Specific
Absorption Rate (SAR) level:

(i) SAR level for mobile handsets shall be limited to 1.6 Watt/Kg, average over a mass of 1 gram
of human tissue.

(ii) All the new design of mobile handsets shall comply with the SAR level of 1.6 Watt/Kg
averaged over a mass of 1 gram tissue with effect from 1* September, 2012. However, the
mobile handsets with existing designs, which are compliant with 2.0 Watt/Kg averaged over
a mass of 10 gram tissue, may continue to co-exist up to 31* August 2013.

(iii) From 1% September 2013, only the mobile handsets with revised SAR value of 1.6 Watt/Kg
are permitted to be manufactured or imported in India for domestic market.

3.6 DoT has also set-up a laboratory in the Telecommunication Engineering Centre (TEC), for
testing of SAR value of mobile handsets imported/manufactured in India.

4. Further, following steps have also been taken by Department of Telecommunications for the
awareness of the general public in respect of EMF Radiation:

4.1 General awareness programmes / seminars regarding the steps taken for safety of public
health from mobile tower radiation are being conducted by the Associations of Mobile Service
Providers in various major cities.

4.2 A ‘Precautionary Guidelines for Mobile User’ advising to take certain precautions while
using/purchasing the mobile handsets has been placed on DoT website.

4.3 An informative guide on ‘Mobile Communications-Radio Waves and Safety’ has been issued
and the same is also available on DoT website. The document covers a basic introduction to radio
waves, various terminologies, Do’s & Don’ts related to mobile phone usage, clarification of various
myths regarding deployment, use of Radio waves / Safety Standards and frequently asked questions
relating to Mobile phones & Human health. The document shall help in facilitating the right inputs
and creating an environment where everyone can use the radio wave safely.

4.4 Advertisements for ensuring safety from radiations of Mobile Towers & handsets has been
issued by DoT which has been published in National &Regional Newspapers.

4.5 A Complaint Handling System for Electro Magnetic Field (EMF) Radiation from Mobile
Towers has also been launched by DoT in October 2012 in Mumbai. The online facility is available on
DoT website http://www.dot.gov.in/ through a link “Public Grievance — EMF Radiation”.
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4.6 Guidelines for State Government / Local Bodies for issue of clearance for installation of
mobile towers at various locations in the licensed service area are under finalization. Similarly,
various parameters to be checked by TERM Cell units to monitor the Radiation levels are also under
finalization.

4.7 Various steps being taken by the Government of India regarding EMF related issues are
available on DoT website http://www.dot.gov.in under the caption “Journey to EMF”.

4.8 Surprise test checks of BTS sites are also carried out by DoT to verify the compliance to
revised norms. During surprise check by DoT’s TERM Cell Unit more than 100 BTS sites in many parts
of the country including Mumbai were found radiating at much higher level than prescribed between
the period September 2012 to March 2013.

5. Further Indian Initiatives on Scientific Assessment

5.1 Government of India, Department of Science & Technology (DST) has constituted a
committee on 01.10.2012 under the Chairmanship of Former Director General of Indian Council for
Medical Research (ICMR), having members from Indian Institute of Technology (IIT) Chennai, Indian
Institute of Toxicology Research, Lucknow, Department of Telecom, Ministry of Environment &
Forest, ICMR and Department of Science & Technology to examine the possible harmful effects from
Cell towers on the population living in the vicinity and for developing the frame of reference for
calling out Request For Proposals (RFP) for scientific assessment of health hazards and adverse
impact on ecology.

5.2 The Committee has invited R&D proposals in June 2013 on the possible impact of EMF
radiation exposure from mobile towers and handsets on life (humans, living organism, flora & fauna
and environment) and related initiatives. Eligible Scientist / Organizations — public or private,
individually or in collaboration have been requested for submission of their proposal on or before
14" August 2013.

6. Submissions

6.1 In a latest development, an Indian Delegation from DoT, Government of India had visited
Geneva from 19 to 22 Feb. 2013 to discuss EMF Radiation related health issues with WHO Secretariat
and Technical standards with ITU.

6.2 WHO officials suggested that lowering of the EMF radiation limit alone may not be adequate
to achieve the desired results, though a strong regulation on siting of BTS Tower antennae could be
more important. Few countries have imposed restrictions specifying the horizontal distance in
regards to the installation of base station Antenna from sensitive locations in the urban planning
itself.

6.3 Indian scenario with more than 10 mobile operators in each service area along with high
population density is quite different from Europe

6.4 Officials from International Agency on Cancer Research (IARC) at Lyon, France indicated that
in Europe Mobile Towers are not considered as a threat as Antennas are at higher levels /heights and
fairly distant apart.

6.5 However, the conditions in India and other developing countries are totally different from
those in Europe in terms of:

- mobile phone usages,

- number of operators,

- higher levels of population density,
- in-organic growth in urban areas,

- narrow lanes separating buildings,
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- lower body mass index,

- lower fat content,

- lesser spectrum per operator,

- radiated power being 20 Watt per sector,

- higher levels of RF exposure on account of multiple operators having BTSs on same tower,
and

- Antennas mounted at lower heights etc.
- Poor coverage conditions also lead handsets to operate at higher levels of power
- Outsourcing of infrastructure installation & maintenance to third parties by operators

- Inadequate technical expertise at field level and local authorities to understand exclusion
zone calculations based on ITU K series recommendations. This also needs to be seen in the
background of monitoring requirements extending to 0.747 million BTSs as in Annexure II.

Some of the typical Wall mounted BTS installation photographs are enclosed in the Annex from city
of Mumbai, India.

6.6 During discussions on Indian scenario, IARC felt that their present research that is
addressing only Mobile Handsets may have to be reassessed to include Mobile Towers also.

6.7 A research project focusing on measurements of exposure levels from base stations in
densely populated areas and areas covered by many base stations, level of usage, and measurements
of emissions from regular and counterfeit mobile phones, was considered to be of great scientific
interest by IARC. Based on the suggestions from IARC, Mobile Handset usage study was taken up by
licensor in India.

6.8 DoT obtained the latest version of ITU’s EMF estimator Software and organized an ITU
Workshop on 21%& 22" May 2013 at Delhi. The Workshop has facilitated Indian Telecom Service
Providers for better evaluation on the human exposure to electromagnetic field from multiple
sources of communication installation, and for taking steps to reduce the radiation levels in the areas
around transmitting stations.

6.9 Minutes of Usage/ Hours of Mobile Hand Usage by Indian Service Providers has been
collected from Indian Mobile Operators across various Licensing Service Areas, based on IARC
suggestion as in Para 6.7 above. The detailed data is enclosed as Annex 10C. There are 22 Licensed
Service Areas and on an average, there are 10 Mobile Operators in each Licensed Area.

6.10 Typical Results show that on an average more than 100,000 Mobile users of one operator in
one licensed service area have about 2 hours of mobile usage per day. Taking on an average 10
operators in all the 22 service area in India, at least 20 million mobile users have mobile usage of 2 or
more hours per day.

6.11 In Europe, the tariff for mobile service is higher than fixed telephone service and the Tele-
density for both Mobile & Fixed Lines phones is comparable to the level of 100+ in Europe and that
explains lower levels of usage of mobile.

6.12 Whereas, in developing countries the tariff for Mobile & Fixed telephone is almost same and
tele-density for mobile telephones are generally above 90% whereas it is less than 10% for Fixed
telephones.

6.13 The usage in Indian study is many folds higher than Inter Phone Study inputs that are
referenced in IARC’s Monograph 102 on EMF published on 24/4/2013 which on Page 421 (Chapter 6
on Conclusions) states “Radiofrequency Electromagnetic fields are possibly carcinogenic to humans
(Group 2B).”
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6.14 IARC and WHO need to go further from IARC Monographs’ 102 findings with focus on latest
available inputs from developing world outside Europe. Inputs from Indian Case Study as above, is an
example.

6.15 ITU needs to have a relook at all EMF related initiatives through Study Groups. Possibly a
new ITU Focus Group on ‘EMF Radiation & Health Issues’ cutting across ITU-T, ITU-R and ITU-D needs
to be constituted.

6.16 Though ITU Recommendations on EMF calculations including exclusion zone distance
calculations and EMF Estimator Software are available, but further up-gradation of the software is
required. India has already written to Secretary General (ITU) & Director TSB (ITU) with a request to
make it more user friendly and a special feature incorporating acceptance of Excel data based BTS
data inputs by EMF Estimator software and avoiding manual keying of all the data. Further, linkages
with 3D maps have also been requested.

6.17 An ITU Handbook on EMF Radiation should also be taken up by ITU-D under Q 23/1 or
proposed Focus Group. It can include ITU’s generic guidelines on EMF including safe distances to be
maintained for populated location directly falling within the main radiated lobe coverage based on
typical shared sites radiating at say 20 Watts/ sector along with other safe usage instructions. The
Handbook should also include “How to minimize exposures to EMF Radiations from Mobile Towers
and handsets”, Do’s& Don’t related to mobile phone usage, clarifications on various myths regarding
deployment, use of Radio waves / Safety Standards and frequently asked questions relating to
Mobile phones & Human health. The Handbook shall help in facilitating the right inputs for world
telecom community and create an environment where everyone can use the radio wave safely.
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Annex 10A: Wireless / Landline subscribers as on 31% March 2013 service
area wise in India

License Service Area Number of Wireless Number of Landline
Subscriber Subscriber
1 Andhra Pradesh 64363622 2239363
2 Assam 14387664 194395
3 Bihar 60301859 394129
4 Delhi 40426200 2962600
5 Gujarat 51693364 1792030
6 Haryana 19543589 560474
7 Himachal Pradesh 7015343 280669
8 Jammu & Kashmir 6844607 196811
9 Karnataka 52914789 2443394
10 Kerala 30692668 3064818
11 Kolkata 21260064 1144255
12 Madhya Pradesh 52164292 1120350
13 Maharashtra 68400365 2466496
14 Mumbai 30372793 2985057
15 North East 8960542 189884
16 Orissa 24601935 374427
17 Punjab 29462871 1320185
18 Rajasthan 48601130 1011041
19 Tamil Nadu (incl. Chennai) 72412392 3109695
20 Uttar Pradesh (East) 73824150 1048303
21 Uttar Pradesh (West) 48399485 767118
22 West Bengal 41159859 548248
Total 867803583 30213742

Total number of subscriber : 898,017,325

Percentage of Mobile (Wireless) subscriber : 96.6 %

Percentage of Landline (Wire-line) subscriber: 3.4%
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Annex 10B: Number of base stations (service area wise) in India as on
May 2013
S| No. Service Area Number of BTS

1 Andhra Pradesh 60285
2 ASSAM 14152
3 Bihar 44283
4 Delhi 30900
5 Gujarat 45950
6 Haryana 17604
7 Himachal Pradesh 7021

8 Jammu & Kashmir 11115
9 Karnataka 54307
10 KERALA 32658
11 Kolkata 19609
12 MAHARASHTRA 64354
13 Madhya Pradesh 46423
14 MUMBAI 25535
15 North East 8634

16 Orissa 20795
17 Punjab 26959
18 RAJASTHAN 35560
19.1 Tamil Nadu excluding Chennai 45484
19.2 Chennai 21835
20 Uttar Pradesh (East) 45176
21 Uttar Pradesh (West) 37883
22 West Bengal 30080

Total 746602
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Annex 10C

Licensing Top 100 Top 500 Top 1000 Top 5,000 Top 10,000 Top 50,000 Top 100,000

Area Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers
Average Average Average Average Average Average Average

LAl 8.42 6.55 5.90 4.58 4.08 3.03 2.61
LA2 9.57 7.16 6.23 4.36 3.67 2.32 1.83
LA3 7.83 6.33 5.74 4.46 3.97 2.92 2.50
LA4 9.62 6.71 5.84 4.27 3.72 2.62 2.20
LAS 9.12 6.82 6.02 4.50 3.94 2.82 2.40
LA6 11.30 7.97 6.81 4.67 3.97 2.65 2.17
LA7 7.36 5.50 4.83 3.47 2.94 1.84 1.44
LA8 6.19 4.90 4.39 3.25 2.80 1.81 1.43
LA9 7.97 6.19 5.55 4.18 3.64 2.46 1.98
LA10 8.98 6.70 5.95 4.52 4.00 2.93 2.52
LA11 8.03 5.85 5.11 3.70 3.18 2.13 1.72
LA12 8.80 6.53 5.77 4.31 3.76 2.59 2.12
LA13 10.94 7.79 6.73 4.90 4.25 2.92 2.42
LA14 13.93 9.87 8.45 5.76 4.84 3.08 2.45
LA15 8.23 5.93 5.27 3.95 3.44 2.39 1.98
LA16 7.03 5.18 4.61 3.45 3.00 2.01 1.62
LA17 6.62 5.42 4.93 3.86 3.41 2.44 2.05
LA18 10.46 7.50 6.55 4.81 4.18 2.91 2.42
LA19 9.08 6.73 5.90 4.37 3.83 2.71 2.28
LA20 10.94 7.50 6.46 4.69 4.10 2.93 2.49
LA21 9.20 6.96 6.24 4.87 4.33 3.18 2.71
LA22 8.98 6.36 5.57 4.15 3.61 2.45 1.99
LA23 8.20 6.27 5.60 4.24 3.71 2.59 2.14

GSM SERVICE PROVIDER "B" WITH DATA for 22 LICENSING AREAS MOBILE

HANDSET USAGE IN HOURS/ DAY
Licensing Top 100 Top 500 Top 1000 Top 5,000 Top 10,000 Top 50,000 Top 100,000
Area Subsribers Subsribers Average Subsribers Subsribers Subsribers Subsribers Subsribers Average
Average Average Average Average Average

LAl 9.72 6.46 5.43 3.62 2.98 1.77 1.36
LA2 11.66 8.61 7.42 5.08 4.25 2.57 1.95
LA3 10.86 8.00 7.08 5.24 4.51 2.92 2.31
LAS 12.86 8.82 7.48 5.11 4.29 2.64 2.01
LA6 13.42 8.43 6.92 4.40 3.58 2.07 1.57
LA7 8.58 5.66 4.76 3.03 2.40 1.17 0.78
LA8 10.04 7.23 6.25 4.37 3.66 2.16 1.57
LA9 13.34 9.89 8.40 5.52 4.51 2.46 1.65
LA10 8.73 6.13 5.25 3.55 2.92 1.68 1.25
LA11 7.81 5.04 4.20 2.62 2.05 0.94 0.59
LA12 12.66 8.04 6.66 4.37 3.61 2.16 1.62
LA13 14.96 10.84 9.14 6.23 5.32 3.59 2.93
LA14 12.41 7.72 6.45 4.26 3.51 2.05 1.52
LA15 14.92 7.75 6.12 3.82 3.12 1.84 1.40
LA16 10.92 7.93 6.73 4.40 3.55 1.87 1.29
LA17 11.09 7.95 6.89 4.80 4.03 2.45 1.86
LA18 8.89 6.39 5.45 3.67 3.03 1.71 1.22
LA19 13.00 7.88 6.40 4.20 3.48 2.07 1.55
LA20 8.08 5.77 5.01 3.54 2.99 1.87 1.46
LA21 11.31 8.05 6.97 4.90 4.14 2.51 1.88
LA22 10.35 7.31 6.27 4.27 3.52 1.96 1.40
LA23 11.08 7.96 6.80 4.67 3.95 2.56 2.04
Average 11.21 7.63 6.46 4.35 3.61 2.14 1.60

49



% 23/1 BiRH: 5 AR QR R G £ 0 Rk A K K

CDMA SERVICE PROVIDER "C" WITH DATA for 22 LICENSING AREAS MOBILE HANDSET
USAGE IN HOURS/ DAY
Licensing Top 100 Top 500 Top 1000 Top 5,000 Top 10,000 Top 50,000 Top 100,000
Area Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers
Average Average Average Average Average Average Average
LA1 7.57 5.41 4.95 3.93 3.25 1.92 1.48
LA3 9.25 6.99 6.17 4.55 3.91 2.53 2.00
LA4 8.57 5.98 5.19 3.52 2.87 1.62 1.17
LAS 5.40 3.85 3.24 2.12 1.71 0.90 0.59
LA6 9.93 8.13 6.84 4.85 4.04 231 1.74
LA7 8.37 5.50 4.70 3.15 2.60 1.54 1.16
LA8 4.35 3.00 2.50 1.50 1.11 0.39 0.20
LA10 0.06 0.01 0.01 0.00 0.00 0.00 0.00
LA11 4.60 3.41 2.95 2.00 1.64 0.90 0.63
LA12 6.54 4.82 4.35 2.96 2.37 1.31 0.95
LA13 8.68 6.14 5.41 4.17 3.43 1.91 1.42
LA14 9.67 6.93 6.04 4.48 3.82 2.36 1.81
LA15 8.65 5.95 5.21 3.75 3.14 1.96 1.54
LA17 5.46 3.98 3.41 2.27 1.82 0.92 0.59
LA18 6.85 4.52 3.75 2.36 1.88 0.91 0.57
LA19 9.42 7.36 6.15 4.48 3.75 1.84 1.26
LA20 5.37 3.90 3.37 2.33 1.95 1.16 0.85
LA21 10.12 7.15 6.18 4.43 3.76 2.36 1.82
LA22 8.49 6.17 5.45 3.88 3.21 1.83 1.34
LA23 7.73 5.54 4.74 3.12 2.53 1.33 0.93
Average 7.25 5.24 4.53 3.19 2.64 1.50 1.10
GSM SERVICE PROVIDER "D" WITH DATA for 18 LICENSING AREAS MOBILE
HANDSET USAGE IN HOURS/ DAY
Licensing Area Top 100 Top 500 Top 1000 Top 5,000 Top 10,000 Top 50,000 Top 100,000
Subsribers Subsribers Subsribers Subsribers Average Subsribers Subsribers Subsribers
Average Average Average Average Average Average
LA1 9.26 6.72 5.61 3.54 2.83 1.54 1.13
LA2 9.69 7.46 6.55 4.64 3.89 2.36 1.81
LA3 10.50 8.16 7.23 5.36 4.59 2.90 2.20
LA4 7.70 5.24 4.48 3.15 2.69 1.78 1.44
LAS 12.20 9.13 7.88 5.29 4.38 2.56 1.90
LA8 7.81 5.71 4.88 3.16 2.46 1.09 0.70
LA9 12.59 9.56 8.40 6.09 5.22 3.34 2.56
LA10 8.05 5.72 4.94 3.38 2.81 1.68 1.26
LA11 9.81 7.08 6.04 4.08 3.38 1.97 1.46
LA13 8.72 5.74 4.66 2.86 2.27 1.20 0.86
LA15 7.64 5.47 4.69 3.14 2.59 1.50 1.12
LA16 8.48 5.98 5.11 3.44 2.84 1.72 1.33
LA17 10.06 7.60 6.65 4.73 3.98 2.36 1.75
LA18 6.57 4.11 3.28 1.76 1.29 0.56 0.35
LA19 8.91 6.87 6.03 4.15 3.43 1.98 1.48
LA20 9.04 6.45 5.63 4.16 3.65 2.62 2.22
LA21 10.93 8.29 7.29 5.30 4.53 2.86 2.19
LA22 9.72 6.98 6.02 4.23 3.58 2.22 1.68
Average 9.32 6.79 5.85 4.03 3.36 2.01 1.52
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GSM SERVICE PROVIDER "E" WITH DATA for 6 LICENSING AREAS MOBILE
HANDSET USAGE IN HOURS/ DAY
Licensing Area Top 100 Top 500 Top 1000 Top 5,000 Top 10,000 Top 50,000 Top 100,000
Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers Average
Average Average Average Average Average Average
LA1 9.95 7.13 6.19 4.34 3.68 2.40 1.92
LA3 11.65 9.20 8.25 6.20 5.41 3.67 2.94
LA6 13.90 10.85 9.38 6.35 5.31 3.34 2.63
LA13 11.77 8.84 7.57 5.20 4.39 2.83 2.26)
LA21 12.21 9.69 8.71 6.66 5.88 4.21 3.52
LA22 12.18 9.52 8.50 6.43 5.63 3.91 3.20
Average 11.94 9.21 8.10 5.86 5.05 3.39 2.75
GSM SERVICE PROVIDER "F" WITH DATA for 3 LICENSING AREAS : MOBILE
HANDSET USAGE IN HOURS/ DAY
Licensing Area Top 100 Top 500 Top 1000 Top 5,000 Top 10,000 Top 50,000 Top 100,000
Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers Subsribers Average
Average Average Average Average Average Average
LA6 9.14 5.83 4.71 2.72 2.05 0.92 0.61
LA7 10.55] 7.56 6.46 4.22] 3.36 1.61 1.05
LA14 11.17| 8.45 7.27| 4.90 4.01 2.17 1.46]
Average 10.29 7.28 6.15 3.94 3.14 1.57 1.04
SERVICE PROVIDER "A to F" WITH DATA for 94 LICENSING AREAS MOBILE HANDSET USAGE
IN HOURS/ DAY
Licensing Area Top 100*94 Top 500*94 Top 1000*94 Top 5,000%94 Top Top Top
10,000*94 50,000*94 100,000*94
Subsribers Average Subsribers Average Subsribers Average |Subsribers Average Subsribers Subsribers Subsribers
Average Average Average
Average Hours/ 9.44 6.79 5.86 4.11 3.46 2.15 1.67
Day for Service
Provider
Subscribers 9,400 47,000 94,000 470,000 940,000 4,700,000 9,400,000
Mobile Handset 292.74 210.49 181.78 127.47 107.39 66.73 51.81
Usage in Hours /
Month
Mobile Handset 3,512.88 2,525.88 2,181.34 1,529.65 1,288.66 800.78 621.74
Usage in Hours /
Year
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1. List of Contributions
1. Cote d’lvoire www.itu.int/md/D10-SG01-INF-0034/
2. Brazil www.itu.int/md/D10-SG01-C-0088/

3. Republic of Korea www.itu.int/md/D10-SG01-C-0181/

4. Israél www.itu.int/md/D10-SG01-C-0135/

5. Venezuel www.itu.int/md/D10-SG01-C-0082/

6. Hungary www.itu.int/md/D10-RGQ23.1-C-0015/
7. Uzbekistan www.itu.int/md/D10-SG01-INF-0018/
8. Benin www.itu.int/md/D10-SG01-C-0228/

9. India www.itu.int/md/D10-SG01-C-0278/
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1. References
Useful websites
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www.iec.ch/;
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www.sviva.gov.il/subjectsEnv/Radiation/Communication Facilities/cellular/Documents/shidur selul
ariim_peilim 1.xls
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