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EMSS Overview

» Based in Stellenbosch, South Africa
* Focus on electromagnetics
* Products and services in the field of EMF Safety

— Ixus — EMF Compliance Software

— fieldSENSE — personal safety meter

— Site assessment and certification

— EMF Measurements
— RF awareness training

.zl;rEMSS

» Background
» Safety guidelines and application (BTS focus)
* EMF measurements

» Conclusion
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Radio Frequency Fields in Our Environment

TV Radio
+ RF Sources? Base Stations

Microwave Ovens

Comms in Vehicles

» Background

— EMSS Overview

— RF fields in our environment
= Safety guidelines and application (BTS focus)
* EMF measurements

s Conclusion
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Radio Frequency Fields in Our Environment
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Radio Frequency Fields in Our Environment
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Guidelines for Safe Exposure

>
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+ De facto standard for RF safety

Endorsed by World Health Organization (WHO)
and numerous other international health bodies

* Thousands of Research Studies (since 1950s)

* Intense periods of research: 1970s (Microwave

Oven), 1990s (Mobiles)
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Radio Frequency Fields in Our Environment

+ Cellular communications

Guidelines for Safe Exposure

» Basic restrictions — Protect against known health
effect (Heating)

- Two Tiers
— Occupational, Safety factor of 10, RF trained
- General public, Safety factor of 50

B Excessive Heating
@ Occupational Limit
O General Public Limit

SAR [Wikg]
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» Background

» Safety guidelines and application (BTS focus)
— ICNIRP Guidelines
— Typical exclusion zones
— Controls to avoid overexposure

» EMF measurements

» Conclusion
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Guidelines for Safe Exposure

+ At mobile frequencies:
— Basic restrictions (W/kg)
— Not easily measured in field




Guidelines for Safe Exposure

* At mobile frequencies:
— Thus “reference levels” (V/m or W/m?) derived from
basic restrictions
— Measurements in terms of the “reference levels”

Controls to avoid overexposure

* Zones known => Administrative controls
— Access control
— RF warning signage

Typical exclusion zones

* Determine location and size of EMF Exclusion zones
— Numerical (Computer) simulation

ﬁMSS

= Background
= Safety guidelines and application (BTS focus)
* EMF measurements

— Why EMF measurements?

— Equipment

— Methodology

— Reporting

— African results

» Conclusion {zmss

Typical exclusion zones

+ Determine location and size of EMF Exclusion zones
— Measurements
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Why EMF Measurements?

» Measure at publicly accessible areas around cellular
base stations
— Public concern

» Cellular exclusion zone determination

— Measurements normally not required or used to
determine compliance boundary

School he:
mixed over
cellphone
‘mast plan




» Determine compliance boundary
+ Radar, TV, etc installations
» Not covered in this talk

» Example site: Photographs

» Example site: Map
= Background

= Safety guidelines and application (BTS focus)

+ EMF measurements

— Why EMF measurements?

— Equipment
— Methodology
— Reporting
N — African results
{EMSS + Conclusion {EMSS

Why EMF Measurements? Measurement Equipment

» Example site: Report L .
S » Use spectrum analyser with isotropic antenna

— Frequency selective — differentiate sources

— Isotropic — receives signals from all directions

b
LR
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Measurement Equipment

* Mostly use 27 MHz to 3GHz probe
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» Background
* Safety guidelines and application (BTS focus)
* EMF measurements

— Why EMF measurements?

— Equipment

— Methodology

— Reporting

— African results
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Measurement Equipment

» Want to allocate service or operators to spectrum
parts

_Fmasmod8* " Besizo0
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Measurement Methodology

» Choosing measurement positions
— Publicly accessible positions
— Points of local maximum exposure
— Points of specific interest
— Typically 6-10 points per site
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Measurement Equipment

» BTA Spectrum allocation used
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Measurement Methodology

» Sectorized site example

Entrance

Shopping
Centre




Measurement Methodology

» Choosing measurement positions
— Publicly accessible positions
— Normally well outside exclusion zones

Measurement Methodology

» Example positions

Measurement Methodology

» Choosing measurement positions
— Points of local maximum exposure
— In sector lines, where mainlobe hits the ground
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Measurement Methodology

» Example positions
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Measurement Methodology

» Example positions
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Reporting

* Procedure automated in software (Ixus)
- Improve accuracy & efficiency
- Data stored on central database

g Measurement Methodology: Workflow
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Measurement Methodology

» Follow IEC 62232

“Determination of RF field strength and SAR in the
vicinity of radiocommunication base stations for the
purpose of evaluating human exposure”

— International guideline
— Details of techniques to determine human exposure
from base stations
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Electromagnetic Fleld Measurement Survey
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» Background
* Safety guidelines and application (BTS focus)
* EMF measurements

— Why EMF measurements?

— Equipment

— Methodology

— Reporting

— African results
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Reporting
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Reporting
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» Background
* Safety guidelines and application (BTS focus)
* EMF measurements

— Why EMF measurements?

— Equipment

— Methodology

— Reporting

— African results

+ Conclusion
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African results

* More than 77 000 measurements

Exposure Histogram
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Reporting
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= Background
* Safety guidelines and application (BTS focus)
* EMF measurements

» Conclusion
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Safety guidelines

» ICNIRP guidelines
« ldentify exclusion zones
+ Implement controls

THANK YOU

mvanwyk@emss.co.za

Further reading:
www.who.int/emf
www.emfexplained.info
www.itu.int
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Measurements

Measurement Demonstration

+ Demonstration later today
— Spectrum measurement
— GSM power control
— Tabled results - Safety table
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