
Health Aspects of Millimeter-Wave Radiations in 5G and Beyond 

SUMMARY 

Utilizing Millimeter Waves in mobile communications is associated with much lower radiation powers 
and much shorter communication ranges. This gives rise to what are called “Microcells” and “Picocells”, 
whose coverage areas don’t exceed few meters. These cells are responsible for the communication with 
the User Equipment (UE). Their backhaul communications with high-power Base Stations (BS) are either 
wired (usually fiber-optical) or in a Line-of-Sight (LOS) scenario. LOS wireless communications don’t in- 
volve wave-matter interactions, as any LOS obstacle heavily deteriorates the communication quality. 
Health aspects of 5G and beyond is therefore limited to the extremely low-power short-range Picocell- 
UE communication. 

Another related relevant aspect is the very strong Millimeter-Wave attenuation in water-rich substances 
characterizing biological tissues. Millimeter-Waves can’t therefore penetrate into biological objects (e.g. 
human and animal bodies and plants) more than few tenths of a millimeter. Health aspects must there- 
fore be investigated within the skin area. Deeply inside the body, Millimeter Waves assume negligible 
intensities, which are much safer than those of earlier standards (e.g. 3G and 4G). 

Many of the skeptical views can be shown to be based on mixing up “ionizing” and “nonionizing” radia- 
tions. The mechanisms of wave-matter interactions in the latter are fully described by the constitutive 
parameters “Permittivity”, “Permeability”, and “Conductivity” for weak and moderate field intensities 
that don’t involve nonlinearities. These macroscopic quantities predict reversible thermal effects only, as 
long as the radiated power levels don’t exceed those dictated by the Regulatory Agencies (e.g. FCC in 
USA). 

A group of very competent scientists will talk at this Workshop. These represent Standardization Institu- 
tions, academic scientists involved in health issues of electromagnetic radiations, and physicists, who can 
qualitatively estimate the in-vivo radiation levels and the electromagnetic loss mechanisms dominating 
the wave-matter interactions in biological substances. 

Both calming and alarming arguments will be presented in a fairly balanced manner. Except for few mi- 
nor aspects that still need further investigations, most systematic and objective evaluations tend to con- 
sider the currently accepted and applied radiation limits safe enough. This doesn’t underestimate or 
deny at all the claims known as “Electromagnetic Hypersensitivity”, which remain subjective, until having 
solid scientific explanations. 

Program and PRESENTATIONS 

• 1:30pm – 1:40pm Welcome and Introduction 
 
 

• 1:40pm – 2:20pm C-K. Chou and K. Foster: RF Exposure Levels from Mobile Phones and 
Base Stations. 

 
 

• 2:20pm – 3:00pm K. Grenier and D. Dubuc: Considerations on RF Electromagnetic Waves 
Exposure Systems to Evaluate their Impact on Cells. 



• 3:00pm – 3:20pm Coffee Break 
 
 

• 3:20pm – 4:00pm D. Arnaud-Cormos and Ph. Leveque: New Challenges Related to 5G Bio- 
electromagnetic Exposure for Laboratories Studies. 

 
 

• 4:00pm – 4:40pm S. Costanzo: Health Aspects of 5G Antennas: Current Low-Level Evi- 
dences and Experimental Design Strategies. 

 
 

• 4:40pm – 5:20pm P. Siegel and D. Gultekin: This is your Brain on 5G. 
 
 

• 5:20pm – 5:30pm Closing General Discussions. 


