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Abstract: The use of mobile phone is increasing enormously, and hence has become a subject of recent interest 

and study, due to use of electromagnetic (EM) wave  in the microwave  range and produces radiation. Various 

physiological studies have found that the excessive radio frequency (RF) wave exposure affects the biological 

systems negatively and depends on source’s characteristics as modulation (continuous wave or pulsed), electric 

and magnetic-field strengths, power density, frequency, and duration of exposure in near or far zone. The fact 

that this radiation is unseeable, nonphysical, and passes through our bodies without our cognition makes it even 

more restraining. Global System for Mobile Communications (GSM) and Code Division Multiple Access 

(CDMA) are the two most common cellular communication technologies. 

I. Introduction: 
EM radiation is a form of energy and travels through space hence exhibits wave-like behaviour. EM 

wave has electric (E) and magnetic (M) field components oscillating in perpendicular phase and direction of 

energy propagation is perpendicular to both. EM radiation is classified into ionizing and non-ionizing radiation, 

on the basis of its capability of ionizing atoms and hence breaking chemical bonds. Non-ionizing radiation may 

cause two possible hazards: electrical and biological
 [1]

. Very high power EM radiation can have strong electric 

currents enough to create electrical arcs as induced voltage is greater than the breakdown voltage of the 

surroundings. The sparks can ignite the flammable gases or materials, leading to an explosion. The other effect 

of EM radiation is dielectric heating in biological aspects. Weaker non-thermal EM fields including weak 

Extremely Low Frequency fields
 [2][3]

 and modulated RF and microwave fields 
[4]

leads to complex biological 

effects. A magnetic field induces circulating currents within the human body and the strength depends on the 

intensity of the striking magnetic field. The biological process is affected by the stimulation of nerves and 

muscles caused by these currents. The functions of human body cells changes due to exposure of EM wave as 

sequence of events which results into some disorder or disease 
[5]

.  

 Based on various biological studies and investigations the EM wave radiation’s effects are classified in 

to 2 groups: Thermal and Non Thermal. 

 The EM wave induces the rotation of the polar molecules leads to Thermal effect which heats up the 

user’s head surface. Such heat produced is less than the exposure to direct sunlight and disposed of by local 

blood circulation. This temperature regulation mechanism is not possible in cornea and may be cause of 

cataract, depending on the SAR values 
[6]

.   

 The Non-thermal effect due to normal cellular use causes temperature increment and hence metabolic 

cell stress but is compensated by thermo receptor molecules containing stress proteins in cells to protect from 

heat shock 
[7]

. As the stress proteins occurs for both ELF and RF, having different energy levels 
[8]

 are 

unaffected by thermal effects. It has various symptoms like burning sensations in the skin of the head, 

headaches, dizziness, fatigue, disturbances to sleep and digestive systems, loss of mental attention to react and 

memory retentiveness
[9]

. 

 

II. Comparison of emitted power from GSM and CDMA cell sites 
The level of EM radiation is increasing worldwide with the users of mobile phone

 [10]
. In India, 

radiation norms for safe power density of f/200, where frequency (f) is in MHz is adopted, given by ICNIRP. 

The ICNIRP has clearly stated for simultaneous exposure to multiple frequencies, the sum of all the radiations 

must be considered. Yet, in India, it is applied to individual carrier, so the radiation level may exceed over the 

limit, prescribed by ICNIRP norms, depends upon the total number of transmitters applied in that area. The 

ICNIRP has provided the exposure limits 
[11] 

for general public living near the towers and facing this radiation 

24 hours a day, as given in table 2.1 

http://en.wikipedia.org/wiki/Electromagnetic_radiation
http://en.wikipedia.org/wiki/Microwave
http://en.wikipedia.org/wiki/Mobile_phone_radiation_and_health#cite_note-8
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http://en.wikipedia.org/wiki/Attention
http://en.wikipedia.org/wiki/Memory
http://en.wikipedia.org/wiki/Mobile_phone_radiation_and_health#cite_note-38
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Frequency(

MHz)

Electric 

field 

Strength,E 

(V/M)

Power 

Density,S 

(W/M2)

900 41 4.5

1800 58 9

2000 61 10  
Table 2.1 ICNIRP exposure limits for the general public 

 

Following are the tables containing data from CDMA and GSM cell towers  

850 16.5 38 0 56.43 879.10 2.92

850 16.5 38 5 56.43 879.10 2.87

850 16.5 38 10 56.43 879.10 2.73

850 16.5 38 15 56.43 879.10 2.52

850 16.5 38 20 56.43 879.10 2.29

850 16.5 38 25 56.43 879.10 2.04

850 16.5 38 30 56.43 879.10 1.80

Distance 

from 

Antenna

(m)

EIRP 

(dBm)

Antenna 

Height 

(m)

Frequency

(MHz)

Antenna 

Gain 

(dBi)

Total 

EIRP 

(Watt)

Calculated 

Power 

Density as 

% of 

ICNIRP 

LIMIT

     

1800 17 28 0 57.06 919.39 2.65

1800 17 28 5 57.06 919.39 2.57

1800 17 28 10 57.06 919.39 2.35

1800 17 28 15 57.06 919.39 2.06

1800 17 28 20 57.06 919.39 1.76

1800 17 28 25 57.06 919.39 1.48

1800 17 28 30 57.06 919.39 1.24

Total 

EIRP 

(Watt)

Calculated 

Power 

Density as 

% of 

ICNIRP 

LIMIT

Distance 

from 

Antenna

(m)

EIRP 

(dBm)

Antenna 

Height 

(m)

Frequency

(MHz)

Antenna 

Gain 

(dBi)

 
Table 2.2 % of ICNIRP limits of CDMA cell tower.            Table 2.3 % of ICNIRP limits of GSM cell tower. 

 

The above data are collected from CDMA and GSM (operator: RCOM) cell sites with antenna height of 38 and 

28 meters respectively. 

Tool used: NEMO drive test kit to measure EIRP (dBm). 

To calculate Total EIRP (watt) of single sector; 

GSM (1800MHz): EIRP (watt) + (EIRP (watt)*.81*(No. of TRX configured-1)) 

CDMA (850MHz): EIRP (watt) + (EIRP (watt)*(No. of TRX configured-1)) 

Power Density is calculated as; S= (2.56/4π)*(Total EIRP (watt)/ (h
2
+d

2
)) 

Where ‘h’= height of antenna and‘d’ = distance from antenna. 

 

 
Fig.2.4 % of ICNIRP limits CDMA Vs GSM. 

 

III. Conclusion: 
Analyses shows the effect of mobile radiations in CDMA technology is more than the GSM at the same 

Tx power (38dBm); yet both the emitted powers are under control as per ICNIRP limit. But as shown in this 

study, with every technology invented to facilitate human beings, there come certain hazards as EM radiation is 

everywhere. The only way to beat these negative aspects of new technologies is again, a new but better 

technology. Expectations of more wireless communication services are raising the artificial EM radiations. It is 

ongoing process and being improved. Scientists and engineers must develop better and safer wireless systems 

and devices to radiate much lower power and make technology a real boon. 
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