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Suruhanjaya Komunikasi dan Multimedia Malaysia
Malaysian Communications and Multimedia Commission

COMMUNICATIONS AND MULTIMEDIA ACT 1998
COMMISSION DETERMINATION ON THE MANDATORY STANDARD FOR
ELECTROMAGNETIC FIELD EMISSION FROM RADIOCOMMUNICATIONS

INFRASTRUCTURE

DETERMINATION NO. 1 OF 2010

Pursuant to the Ministerial Direction on the Standard for Electromagnetic Field
Emission from Radiocommunications Infrastructure, Direction No. 7 of 2010 and in
exercise of the powers conferred by sections 55 and 104(2) of the Communications
and Multimedia Act 1998 [Act 588], the Commission hereby determines as follows:

Citation and commencement
1. This Determination may be cited as the Commission Determination on the
Mandatory Standard for Electromagnetic Field Emission from

Radiocommunications Infrastructure, Determination No. 1 of 2010.

2. This Determination shall come into operation on 1 January 2011.

Interpretation

3. Any terms used in this Determination shall, unless the context otherwise
requires, have the same meaning as in the Act or the regulations made under it.

4. Unless the context otherwise requires, words in the singular include the plural
and vice versa.

Licensees subject to this mandatory standard

5. All Network Fagcility Providers and Network Service Providers operating
radiocommunications infrastructures which emit Electromagnetic Fields (“EMF”) for
the purpose of communications shall be subject to these mandatory standards.
These communications infrastructures shall include base stations transmitters,
repeaters-and broadcast transmitters. S



Standards for Electromagnetic Field Emission from Radiocommunications
Infrastructure

Exposure Limits

6. The limit of EMF emission from a radiocommunications infrastructure site at
public accessible areas shail not exceed any one of the parameters below:

Table 1: Exposure Limits for General Public

AMHz-10MHz  87MF T 0073 0002
10 MHz - 400 MHz 28 0.073 . 0.092

AO0MHZ-2GHz . 1375 00037V 00040
2 GHz - 300 GHz 61 0.16 0.20
Notes:

1. f is the frequency in MHz
2. A power density of 10 W/m? is equivalent to 1TmW/cm?
3. A magnetic field strength of 1 A/m corresponds to 1.257 microtesla or 12.57 milligauss

[Source: ICNIRF]

7. The limit for EMF emission for occupational workers shall not be more than
the parameters below:

Table 2: Exposure Limits for Occupational Workers

AMHz=10MHz & 610/

10 MHz - 400 MHz 61 0.16 0.2 10
400MHzZ~2GHz 3 . 0008 0OWE 740

2 GHz 300 GHz 137 0.36 0.45 50
Notes:

1. f is the frequency in MHz .
2. A power density of 10 W/m? is equivalent to 1mW/em?
3. A magnetic field strength of 1 A/m corresponds to 1.257 microtesla or 12.57 milligauss

[Source: ICNIRP]




Prediction Methods for Compliance Achievement

8. The procedure for compliance with the exposure limit as stipulated above
shall be in accordance with the methods below.

9. Transmitters with maximum EIRP of 2W or less are classified as inherently
compiiant and no further action is deemed necessary.

A. Compliance by EIRP calculation

10. In the case of single transmitter sites, assessment of the value of
(EIRP/EIRPy) is to be made at various publicly accessible points in the environment
surrounding the Base Transceiver Station (“BTS”) site under study (for example on
rooftop, on ground or at adjacent buildings). For avoidance of doubt, three (3)
sectors/panels for coverage in all directions may be considered as one (1)
transmitter. The assessment is based on the formula:

ZM <1
EIRPy;

where EIRP; is the temporal averaged radiated power of the antenna
at a particular frequency i, and EIRPy,;is the EIRP threshold relevant
to the particular antenna parameters and accessibility conditions.

11.  The criteria for listing various accessibility conditions depending on
accessibility of various areas in the proximity of the transmitter to person and
directivity categories for a set of reference antenna parameter or types are as set out
in ITU-T Recommendation K.52 Annex B.

12. The method of catculation is detailed in ITU-T Recommendation K.52 Annex
B Appendix Il and [lI.

13.  If the value of (EIRP/EIRPy,) is found to be less than one at all points in the
environment, the site is declared compliant.

B. Compliance by software simulation

14, For complex sites (where there are two (2) or more transmitters/antennas) as
envisaged in a shared BTS site like rooftop pole or rooftop having muitiple towers or
multiple antennas mounted on a single tower in urban area that involve reflections
from building or fluctuations in earth elevations, hence requires complicated multi-ray
algorithms. These more sophisticated methods to predict EMF exposure are needed
to refine the zone boundaries obtained using ITU-T Recommendation K.52 or for
complex situation where the EIRP methods of ITU-T Recommendation K.52 may be
insufficient,

15. For such complex scattering environments, it would require detailed
electromagnetic mapping of the area around the BTS using appropriate software as
proposed in ITU-T Recommendation K.52 and ITU-T Recommendation K.61.




16.  The test results of software simulation are to be presented in the form of the
power density, calculated in a plane of interest, expressed as a percentage of the
exposure limit with logarithmic legend. Various positions two (2) meters above the
roof top level of the BTS site, ground level and roof top or floors of adjacent buildings
in the vicinity of 30 meters radius from the BTS should be considered.

17. Based on these simulated results, it is required that EMF measurements are
performed if the electromagnetic exposure is found to exceed the stipulated exposure
limit.

C. Compliance of Shared sites

18.  Sites categorised as ‘shared sites’ are as follows:

(a) A ground base tower site with transmitters from muitiple service
providers;

(b) A roof top, with cluster of transmitters from multiple service providers;
and

(c) Other infrastructures with transmitters from multiple service providers
(examples include advertisement boards, minarets, lamp post etc.).

19. For the purpose of compliance with the mandatory standard, every shared
site shall be assigned a Radio Frequency ("RF”) owner. The responsibilities of the RF
owner shall be as follows:

(a) to conduct simulation to ensure compliance of the site to the exposure
limits;

{(b) To implement remedial measures in the event of non compliance, if
required; and

(c) To ensure fuiure compliance assessment in the event there is a
change or addition to the particular site.

The “RF owner” for each site shall be decided by the service providers themselves.
However, the assignment as “RF Owner” for all the shared sites shall be fairly
distributed among the service providers.

20. In cases of non compliance where public access cannot be restricted to
exclusion zones (like adjacent building with over exposure), the rectification of non
compliance shall be the joint responsibility of the ‘RF owner’ as well as all the service
providers operating antennas at the said site. The cause of non compliance can be
due to single service provider or combined effect. Where exposure limits are
exceeded, the following rules shall apply to rectify the breach:

{(a) All service providers have 1o individually prove their compliance for the
non compliance point or area. The single or multiple service providers
who fail to prove their individual compliance wilt be requested to use
mitigation techniques either by reducing transmitted power, increasing
antenna height, changing antenna direction (azimuth), or if required,
relocating antenna; and

{b) In case of all service providers individually proving compliance but
where the combined effect of many antennas have caused non
compliance, the problem can be rectified with simulation or frequency
selective measurements with the following ruies being applicable:



(i} Simulate individual exclusion zones for every antenna and
rectify or move the antenna whose exclusion zone is crossing
non compliant area(s) or point(s). If no individual antenna’s
exclusion zone is crossing non compliant area, then remove
the antenna whose exclusion zone is nearest to the non
compliant area or point. Repeat the process until the site is
compliant; or

(i) Do frequency selective measurement with worst case
extrapolation and if any individual service provider found to
exceed exposure limit, rectify or move the offending
antenna(s). If no individual antenna or service provider exceed
the threshold independently in frequency selective
measurement, rectify or move the antenna or service provider
with maximum value of power density. Repeat the process fill
the site is compliant.

21. At a given point or focation, marginal contribution of EMF radiation from BTS
located farther than 100 meters can be excluded for the purpose of the estimation of
the overall EMF exposure.

22. All service providers have to individually and jointly comply with the restriction
prescribed for EMF exposure limits for general public. Hence, responsibility of EMF
compliance of shared sites lies with all service providers on site. In the case of
overall non-compliance of shared site, penalty shall be imposed on all service
providers on site.

Exclusion Zones Calculation
A. Single Antennas or Sectoral Antennas at Single Pole
23. The exclusion zone distance for general public and occupational exposure

can be calculated using the formulas in below table (Refer to ITU-T Recommendation
K.70, Annex C):

Table 3: Calculation for exclusion zone for the general public

10 to 400 MHz r= o 319 \(elrp r= o 409 \/erp
"‘;400 to 2000MHz = 6. 38 Jeip/p) =816 V(erp s
2000 to 300000 MHz r= 0.143 Veirp r=0.184 Verp
where:

r is the minimum antenna distance, in meters.

f  is the frequency in MHz

erp is the effective radiated power in the direction of the largest antenna gain, in Watts.

eirp is the equivalent isotropic radiated power in the direction of the largest antenna gam
in Watts.




Table 4: Calculation for exclusion zone for the occupational worker

A10MHz . =00M4xfxVeip  r=00184x5xVerp
10 to 400 MHz | .r= 0.143 Veirp | o r= 0.1.84. w/.e.rp
A0002000MHz =20l =37ANemlH)
2000 to 300000 MHz r=0.0638 \/e.irp. | r= 0..081 9 «Ierb |
where:

r is the minimum antenna distance, in meters.

f  is the frequency in MHz

erp is the effective radiated power in the direction of the largest antenna gain, in Watts.

eirp is the equivalent isotropic radiated power in the direction of the largest antenna gain,
in Waits.

B. Multiple antennas site

24.  Analytical formulas are sufficient for calculations of exclusion zone
parameters for single antennas or multiple antennas at single location. However, on
many sites numerous antennas are installed in close proximity to each other and the
calculation of exclusion zones through analytical formulas become impractically
conservative or difficult to interpret due to the complexity of the environment. For
complex scattering environments, exclusion zones/compliance distances for multiple
antennas in close proximity are drawn by software simulation based on
methodologies as prescribed in ITU-T Recommendation K52 and [TU-T
Recommendation K.61 documents.

25. The 3D exclusion zones resuits after electromagnetic mapping is used for
prediction of exact exclusion zones distances.

Signages
A, Exclusion Zones and implementation of Signage

26. EMF exposure assessment is made if the transmitters are present and
conducted for all locations where people might be exposed to EMF in their normal
activities. All such exposures to EMF relates to one of these three zones (See Figure
below) :

(a) Compliance zone

In the compliance zone, potential exposure to EMF is below the
applicable limits for both controiled/occupational exposure and
uncontrolled/general public exposure.

(b) Occupational zone

In the occupational zone, potential exposure to EMF is below the
applicable limits for controlled/occupational exposure but exceeds the
applicabie limits for uncontrolled/general public exposure.




(c) Exceedance zone

In the exceedance zone, potential exposure to EMF exceeds the
applicable limits for both controlled/occupational exposure and
uncontrolled/general public exposure. :

Exceedance zone

Oc¢cupational zone

Compliance zone
K.52Revi_FO1

Figure 1: Hlustration of exposure zones

B. Safety Signage

27. Notice signage: The service provider will ensure provision of proper signage
at the entrance of site (roof top or tower). The following notice sign board shall be
placed by the service provider.

Medan radiasi frekuenéi radio melepasi
sempadan ini berkemungkinan melebihi
had dedahan orang awam.

Sila paluhi semua tanda dan garis panduan yang
dipaparkan unfuk bekerja dalam kawasan radiasi |
frekuensi radio.

A : . o

MS2232-2 (Annex C)
Typical size is 20 cm X 14 cm




28. Warning signage for public: The service provider will ensure provision of
proper signage on the boundary of occupational exclusion zones by way of fencing/
yellow coloured lines and the following sign board.

Melepnal sempadan n: ’
Medan radlasl frekuensl mdlo dl Iﬂwasan !
Ini berkemungklnnn rnellblhl had dedahan
‘manusla. o [ L
Dlml lmmmmn ahds, olln patunl semin urm dan
garis panduan yang dipsparkan untuk beknrjl dl ka-
“lln rndlnl I‘nlmlnll rlﬂlu. L . .
MS2232-2 {Annex C}

Typical size is 20cm X 14 cm

29.  Warning signage for occupational workers: The service provider will ensure
provision of proper signage on the boundary of exceeds exclusion zones or on the
radiating structure (tower/pole) by way of fencing/red coloured lines and the following
sign board.

Melepas| sempadan Inl:
Medan radias| frekuensi radio di kawasan .
Inl melebihl had dedahan manusia.

Kegagalzn mematuhl tln;l- dan garis pll!ﬂ.lllll untuk bakstja
*dalam kswasan radlasi frakuenal radio baleh menyebabkan

- kecoderaan yang serius.
e : .
MS2232-2 (Annex C)
Typical size is 20 cm X 14 cm
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