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SHORT ABSTRACT 
We assessed the compliance with International Commission on Non-Ionizing Radiation 

Protection (ICNIRP) guidelines of nine commercially available baby units of a baby phone 
communicating in the frequency range of 446MHz to 2450 MHz under realistic worst-case 
exposure conditions. All devices were compliant with ICNIRP guidelines: the root-mean-
squared electric field value closest to the ICNIRP reference level over all investigated devices 
was 1.51 V/m, which is 19.4 times below the ICNIRP reference level at 466 MHz; the peak 
spatial SAR in 10 g of tissue was 0.37 W/kg in muscle simulating tissue, which is 5.4 times 
below the basic restriction of 2 W/kg as specified by ICNIRP. 

INTRODUCTION 
The advent of radiofrequency (RF) wireless communication devices facilitates our every-

day lives providing various means of communication, entertainment and monitoring. In 
compliance testing of wireless devices, exposure to mobile phones has been investigated by 
numerous studies as these devices are typically operated close to the human head. But, a lot 
more devices are contributing to the exposure of the people, such as tablets, wearables, etc. A 
source of exposure in homes and crèches are wireless baby phones. Baby phones typically 
consist of a parent unit and a baby unit, which is placed in the bedroom of the baby. Although 
baby phones allow bidirectional communication, it is mainly a unidirectional device that allows 
the audio monitoring of a baby. Typically, the baby unit is placed in the bedroom, attached to 
the bed or it might even be placed inside the bed.  

The study investigates the exposure induced by nine baby phones in the frequency range of 
446 MHz to 2450 MHz, i.e., 446 MHz (Private Mobile Radio, or PMR), 864 MHz (Short 
Range Devices, SRD), 1900 MHz (Digital Enhanced Cordless Telephony, or DECT), and 2450 
MHz (Wi-Fi or proprietary communication technology) under realistic worst-case exposure 
conditions in terms of the peak mass-averaged specific absorption rate (SAR) in 10 g of tissue 
and the time-averaged root-mean-squared (RMS) electric (E) field strength induced by baby 
phones according to IEC 62209-2 [1]. The values will be compared with current exposure 
limits established by the International Commission on Non-Ionizing Radiation Protection 
(ICNIRP) [2]. The measurements were performed in the period of April - June of 2015.     

MATERIALS AND METHODS 
We measured the RMS E-field and the peak-spatial SAR in 10 g according to IEC 62209-

2. The RMS E-field at a distance of 50 cm from the four sides of the baby unit (i.e., front, left, 
back, and right) using a spectrum analyzer (Rohde & Schwarz Spectrum Analyser 20 Hz – 
26.5 GHz) in maximum hold mode and a tri-axial probe (Rohde & Schwarz TS-EMF Isotropic 
Antenna 30 MHz – 3 GHz). The field value was rescaled using the measured duty cycle or 
crest factor to obtain the realistic worst-case averaged RMS E field. The measurements were 
performed in an anechoic chamber and the devices under test were standing straight. The baby 
phones operating in the Industrial, Scientific, and Medical (ISM) radio band at 2.45 GHz use 
non-periodic signals of which the minimum crest factor cannot be measured. Therefore, we 



 

 

also calculated the exposure induced by these devices for a crest factor of 1 as an upper limit 
for the worst-case exposure. 

For the SAR assessment, we performed four surface scans with the front, back, left and right 
side of the baby unit touching the flat phantom. A DASY 3 mini system (SPEAG, Switzerland) 
was used to perform the measurements. Measurements showed that the assessed SAR for most 
of the baby phones at 25 mm from the liquid surface interface has values close to the noise 
levels of the measurement system. The assessment of the volume scan – from which the peak 
spatial SAR in 10 g is calculated – has only been performed for the orientation of the device 
with the maximum SAR value in the surface scan. During the SAR measurements duty cycle 
as well maximum transmitted power was monitored (to the best of our possibilities) by 
positioning a spectrum analyzer in line-of-sight of the baby unit and at short distance of the 
baby unit (< 2 m). The peak-spatial SAR was assessed for head and muscle simulating tissue. 

RESULTS 
Figure 1 shows the measured RMS electric field at 50 cm from the baby unit in free space. 

We observe that the RMS E-field exposure at 50 cm from the device is well below the ICNIRP 
reference level with a factor of more than 19.  

 
Figure 1: The RMS electric field at 50 cm from the baby unit in free space. For the baby phones operating in the 

ISM band at 2.45 GHz, the upper limit on the worst-case exposure, i.e., for a crest factor of 1, is mentioned in 
between brackets. 

Figure 2 shows the peak-spatial SAR in 10 g of head simulating tissue. All devices were 
touching the flat phantom with the antennas turned towards the flat phantom to obtain a 
maximum value for the SAR whereas in the free-space field measurements all the devices were 
standing up in the way they were designed. All devices comply with ICNIRP basic restrictions 
of 2 W/kg for peak-spatial SAR in 10 g with values that are at least a factor 5.4 times below 
the ICNIRP basic restriction.  



 

 

 
Figure 2: The peak-spatial SAR in 10g induced by the baby unit of eight commercially available baby phones in 

a flat phantom filled with head simulating liquid. All devices were touching the flat phantom. 

CONCLUSIONS 
The time-averaged root-mean-square electric field strength and the induced specific 

absorption rate from the baby unit of nine commercially available devices has been assessed 
and compared with the ICNIRP guidelines. The communication technologies implemented in 
the baby phones were: PMR446, DECT, continuous transmission at 864 MHz and 
communication in the ISM band at 2450 MHz. The electric field has been measured at a 
distance of 50 cm from the baby unit of the baby phone. The SAR assessment has been carried 
out in a flat phantom filled with tissue simulating liquid and the baby unit touching the flat 
phantom. The maximum time-averaged root-mean-square electric field value closest to the 
ICNIRP reference level over all investigated devices was 1.51 V/m (for modern-electronics 
DBS 3), which is 19.4 times below the ICNIRP reference level at 466 MHz The peak mass-
averaged SAR in 10 g of tissue was 0.37 W/kg in muscle simulating tissue (for Alecto-DBX-
82), which is 5.4 times below the basic restriction of 2 W/kg as specified by ICNIRP. 
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