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Introduction

The MWF is an international association of companies with an interest in mobile and wireless communications 
including the evolution to 5G and the Internet of Things. Its members include Alcatel OneTouch (TCT Mobile), 
Apple, Cisco, Ericsson, Huawei, Intel, LG, Motorola Mobility (Lenovo), Motorola Solutions, Qualcomm, 
Samsung and Sony. 

The association is incorporated as a not for profit 
body with scientific purpose and continues an active 
research program that helps address identified 
research needs for expert bodies and standards 
committees. The association focuses its efforts in 
four main areas: 

• EMF & Health 

• Device compliance 

• Mobile accessibility 

• Device integrity and security 

As a result of our support for ongoing research 
and evidence-based contributions to public policy 
making, the MWF has positioned itself as a proactive 
and reliable partner in the development of state-of-
the-art standards, addressing questions about the 
health and safety of wireless devices, promoting 
mobile accessibility and raising awareness about the 
dangers of counterfeit and sub-standard devices. 
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At the end of 2018, the MWF decided to develop 
a research agenda with the intention to identify a 
number of research activities to be recommended 
and carried out in 2019-2020. A total of 14 new 
projects were agreed upon. Projects included in-situ 
measurements of 5G networks, a literature review 
of health effect studies at mmWave frequencies, 
thermal thresholds for localized exposure, realistic 
transmit power and test exclusions for 5G user 
equipment, the study of power density as an exposure 
metric, numerical investigations of SAR in hand and 
extremities and compliance assessment of multiple 
IoT systems in residential environments. 

Preliminary results from some of these projects were 
presented in the plenary session on 5G exposure 
evaluation at the BioEM 2019 Conference.

In 2019, the MWF also reviewed its research policy 
and rather than just encouraging the publication of 
results in peer-reviewed journals, we now encourage 
researchers to publish in peer-reviewed open source 
journals, thereby ensuring that results are available to 
an even wider audience. 

2019 also saw the publication of the first results 
from the COSMOS study. This is another large 
multi-country epidemiological study with the MWF 
having provided support to the Finnish component of  
the project. 

The MWF also agreed to support an update to the 
Latin America Science Review, which was initially 
undertaken some years back. The aim of this project is 
to review all of the EMF related research undertaken 
within Latin America through an open international 
symposium and resulting in a published paper that 
can help inform policy making within the region.

The MWF has been supporting research relating to 5G since 2015. The ‘6GHz+’ phase I project supported 
research to enhance the understanding of the dosimetric aspects of millimeter waves and to develop efficient 
and accurate procedures for EMF compliance testing. This initial program was followed up with a ‘phase II’ 
which then looked at the effect of averaging time on exposure in the mmW range, the effect of the reactive near-
field on energy absorption by biological tissue and measurements of power density from realistic 5G devices at 
28 GHz and 60 GHz by means of a novel inverse-source methodology. These projects have resulted in at least 
12 scientific publications to date.

2019 saw the 
publication of the 

first results from the 
COSMOS study
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5G EMF research agenda



However, as important as this revision of the ICNIRP 
guidelines and IEEE exposure standard C95.1 is, 
their worldwide adoption will not be automatic. It 
will be important throughout 2020 to make the case 
to countries on why it is important to update their 
national regulations to these standards.

2019 was notable for the publication of the latest IEEE C95.1 RF exposure standard and the submission 
for publication of the revised ICNIRP guidelines. The ICNIRP guidelines were first published in 1998 and 
while there have been a number of restatements of the guidelines since then, the publication of the new 
guidelines will play an important role in clarifying some of the areas not covered off in the earlier guidelines 
particularly at the higher frequencies as well as in communications about the continued relevance and 
applicability of the standards.

International standardization: 
new ICNIRP and IEEE standards
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These standards and their worldwide adoption are 
crucial for the wireless industry to ensure that devices 
can be sold in all major markets and that compliance 
assessment procedures are coherent across countries. 

MWF members were also involved in IEC Technical 
Committee 106 working on ‘Case studies supporting 
IEC 62232 – Determination of RF field strength, 
power density and SAR in the vicinity of radio-
communication base stations for the purpose of 

evaluating human exposure’, and the ‘Assessment of 
electronic and electrical equipment related to human 
exposure restrictions for electromagnetic fields (0 
Hz to 300 GHz)’. Crucially, IEC 62232 introduces 
for the first time the concept of actual maximum 
exposure based on time-averaging. The MWF also 
followed the work on a ‘Guide to assess the EMF 
exposure of Internet of Things (IoT) technologies’ 
and the development of an IEC EMF compliance 
assessment guide. 

Throughout 2019, the MWF and its members actively contributed to the work of Joint Working Groups 11 of 
IEEE and IEC on ‘Determining the power density of the electromagnetic field associated with human exposure 
to wireless devices operating in close proximity to the head and body using computational techniques, 6 GHz to 
300 GHz’; Joint Working Group 12 on ‘Measurement procedure for the assessment of power density of human 
exposure to radio frequency fields from wireless devices operating in close proximity to the head and body – 
Frequency range of 6 to 300 GHz’; and Joint Working Group 13 on ‘Human exposure to radio frequency fields 
from hand-held and body-mounted wireless communication devices’.

IEC standards

The MWF promotes the 
adoption of harmonized 

standards ensuring 
that compliance 

assessment procedures 
are consistent across 

countries
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The MWF also tracked the many parliamentary 
questions submitted in the European Parliament on 
the topic of 5G and wireless technologies, and the 
European Commission’s answers to these questions. 
Consistently, the European Commission has said 
in their replies to such questions that the exposure 
limits recommended at EU level by Council 
Recommendation 1999/519/EC are safe.

The MWF regularly participates in meetings of the 
EU’s Expert Group on Radio Equipment and the 
Radio Equipment Directive Compliance Association 
(REDCA), as well as ANSES’ Committee of Dialogue 
in France and contributed our technical expertise and 
international experience to the various discussions. 
Within the REDCA, the MWF contributed in 
particular to Technical Guidance Note 20 on ‘SAR 
Testing and Assessment Guidance’, focusing on 
Hand-SAR risk assessment and measurement 
procedures, as well as to the drafting of Technical 
Guidance Note 30 on Risk Assessment. 

In France, the MWF participated in the stakeholder 
committee of French health authority ANSES, 
followed the work of the equivalent stakeholder 
committee of telecom regulator ANFR which focuses 
on technical discussions around 5G including 
exclusion zones around 5G base stations, new 
exposure indicators and reports from 5G pilot sites. 
The MWF also monitored the implementation of the 
2015 EMF Law for which the final application texts 
were published only at the end of 2019. The MWF 
informed the government that the seemingly small 
change on requiring the display of Limb SAR is in 
fact a major new requirement and is working with the 
authorities on finding a feasible way forward. 

The MWF also responded to the publication by 
ANSES on ‘the possible health effects associated 
with high specific absorption rate values from mobile 
telephones carried close to the body’. While the 
scientific assessment was broadly in line with other 
bodies, ANSES continued its practice of making 
policy and technical recommendations that go way 
beyond the scientific conclusions and on which they 
have little to no expertise. The MWF wrote a detailed 

In Europe, the MWF closely monitored the work of the European Commission in regard to 5G and related 
technologies and submitted comments to a number of public consultations that will shape the EU’s future 
regulations and initiatives in this area.

EMF regulatory 
developments 
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Time averaging

The concept of averaging SAR measurements 
over a 6-minute time period is one of the three 
key elements of the existing RF exposure 
standards – the other two being the limit value 
and the averaging mass. However, despite 
it being an integral part of the standards, no 
regulator has implemented the 6-minutes 
averaging into national regulations in a way that 
can allow its deployment in today’s devices. 
The MWF has formed a task group to develop 
an industry proposal to take to regulators 
and standards bodies that would provide a 
consistent framework for the implementation of 
time averaging.
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1 Report Mobile Radio and Radiation Published by the working group 
on Mobile Radio and Radiation on behalf of the Federal Department of 
the Environment, Transport, Energy and Communications (DETEC):  
https://www.newsd.admin.ch/newsd/message/attachments/59387.pdf

Reasonably foreseeable 
conditions of use

The phrase ‘reasonably foreseeable conditions’ 
is used in Article 17 ‘Conformity assessment 
procedures’ of the RED but not defined. Thus, 
the MWF participated in the work on the 
definition of reasonably foreseeable conditions. 
This work was performed in WG 20 of CENELEC 
TC106X. The final report of the group was 
adopted but since several definitions of 
reasonably foreseeable conditions exist BTWG 
143 was invited to discuss how this concept 
should be implemented (e.g. horizontally or 
vertically as WG 20 preferred). BTWG informed 
that they will not provide a horizontal definition 
of reasonably foreseeable conditions and 
encouraged TC106X to proceed with the work 
on a Technical Report (TR).

letter to the head of ANSES, copying the letter to 
ANFR as well as to the three Ministries overseeing 
the various recommendations to outline our concerns 
and the technical shortcomings of the report. 

In Belgium, the rollout of 5G in Brussels had to be 
stopped because of the city’s arbitrary low exposure 
limits that did not leave room for new additional 
infrastructure, and political unwillingness to move 
towards international, science-based standards. 
Switzerland faces a similar issue with estimations that 
if the country wants to introduce 5G while maintaining 
the lower than ICNIRP exposure limits, this would 
necessitate the construction of approximately 
26,000 additional antenna sites, the upgrading of 
approximately 5,000 existing installations, at a cost 
of approximately CHF 7.9 billion for the investments 
and approximately CHF 2.1 billion for operation 
over five years. In this scenario, the time required 
to establish high-quality nation-wide 5G coverage 
in Switzerland was estimated as 20 to 30 years, 
according to the report by the government’s working 
group on Mobile Radio and Radiation on behalf 
of the Federal Department of the Environment, 
Transport, Energy and Communications (DETEC)1. 

In light of these developments, 
the MWF published an updated 
version of our technical paper 
on the ‘Implications for Mobile 
Communications Infrastructure of 
Arbitrary Radio Frequency Exposure 
Limits’ which discusses the impacts 
that lower limits have on network 
operation and planning, EMF 
compliance implications and the 
community, social and policy impacts. 

In the US, the MWF worked extensively to promote 
the adoption of the new exposure standards. The 
MWF filed comments to the FCC stressing the 
importance of adopting a science-based standard 
that is harmonized with the limits around the world 
and that ensures high level consumer protection. 
The MWF met with the Commissioner’s Wireless 
Advisers, held technical briefings with OET and lab 
staff and also met with the FDA in order to promote 
adoption of harmonized standards.
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The MWF actively participates in the work of international bodies such as the Interamerican  
Telecommunications Commission (CITEL), the International Telecommunications Union (ITU). We also 
work closely with the GSM Association (GSMA) with whom the MWF developed key messages on 5G 
and actions to promote the harmonization of EMF exposure limits throughout the EU as well as a smooth 
rollout of 5G infrastructure.

International collaboration

As sector member of ITU-D, the MWF contributed 
to the drafting of the SG 2/7 report ‘Strategies 
and policies concerning human exposure to 
electromagnetic fields’ and worked in particular 
on the chapter about ‘RF exposure and children’, 
recommending to follow existing advice from the 
World Health Organisation (WHO). This input will 
be used to update the existing report from the study 
period 2014-2017. The MWF regularly attends SG 
2/7’s face to face meetings and provides input to the 
ongoing discussions. 

The MWF closely follows the work of WHO and 
ICNIRP on RF EMF related issues, and maps what 
national health agencies and International Expert 
Committees publish in regard to RF EMF and 
human health, like for example the EU’s Scientific 
Committee on Health, Environment and Emerging 
Risks (SCHEER) report on ‘personal communication 
and listening devices’, or the Public Health Agency 
of Sweden’s report on ‘Elektromagnetiska fält’2. 

2 https://www.folkhalsomyndigheten.se/livsvillkor-levnadsvanor/
miljohalsa-och-halsoskydd/tillsynsvagledning-halsoskydd/
elektromagnetiska-falt/ 

The MWF closely follows the 
work of WHO and ICNIRP 
on RF EMF related issues



From the second quarter onwards, we saw a welcome 
change with the publication of much more balanced 
articles in major national media outlets, like Le 
Monde in France, The New York Times in the US 
or the BBC in the UK. These articles were well 
researched, balanced and explained the current state 
of scientific and technical knowledge.

2019 started with a large number of alarmist and misleading articles on 5G published across the globe.  
The MWF developed a media Q&A Kit and from this responded to such articles, contacting journalists and 
media outlets with responses to the articles, technical information and necessary scientific background.

EMF media coverage
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The MWF continues 
to promote more 

informed and accurate 
media coverage, 
especially on 5G
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Our Viewpoints continued to be well received 
by stakeholders and in the course of the year we 
published them on the following topics:

• ANSES Opinion on SAR

• 5G: Health and Safety

• Biological Effects of Millimeter Waves

• SAR Compliance

• Implications for Mobile Communications 
Infrastructure of Arbitrary Radio Frequency 
Exposure Limits 

• Brussels & 5G

• The Importance of Quality Control Measures in 
Scientific Studies 

We also supplemented the Viewpoints with new 
‘Studies-in-a-Slide’ which seek to highlight papers 
(particularly review papers) that provide an overview 
of an area of research and where the results can be 
conveyed visually. Again these were well received  
by stakeholders. 

To support our activities on international, national and regional level, the MWF maintains five issue websites, 
contributes to the EMFexplained website and provides a variety of publications, communications materials 
and social media updates.

Communications

 
2020 ICNIRP Guidelines 

 
The International Commission on Non-Ionizing Radiation Protection (ICNIRP) has 
published their updated exposure guidelines1. The ICNIRP Guidelines form the basis of 
many national regulations as well as the European regulatory framework on EMF.2,3 
 
ICNIRP’s original guidelines were published in 1998 and reconfirmed in 2009 and 2017. 
The 2020 Guidelines were developed following a further extensive review of all relevant 
scientific literature, scientific workshops and a comprehensive public consultation 
process. The 2020 Guidelines have reconfirmed that the only established hazards from 
RF exposures above 10 MHz relate to heating.  
 
The updated Guidelines have again been designed to ensure protection for all members 
of the community by incorporating substantial reduction factors to ensure that any 
increased temperature caused by RF exposure is well within the normal range that we 
experience in our daily lives.  
 
The 2020 Guidelines remain substantially the same as the earlier guidelines in terms of 
limits up to 6GHz in frequency with the new guidance being applicable mainly for 
frequencies above 6GHz.   
 
With the advent of 5G technology, it is important to note that the new Guidelines cover 
all the frequencies envisaged for 5G. In practical terms, there will be no change in the 
typical levels of radio signals experienced in the community since these levels are 
already well below the limit values established by the Guidelines. 
 
As ICNIRP’s Chairman Dr. Eric van Rongen stated in its Media Release4 announcing the 
new Guidelines: 
 

“When we revised the guidelines, we looked at the adequacy of the ones we 
published in 1998. We found that the previous ones were conservative in most 
cases, and they’d still provide adequate protection for current technologies. 
However, the new guidelines provide better and more detailed exposure 
guidance in particular for the higher frequency range, above 6 GHz, which is 
of importance to 5G and future technologies using these higher frequencies. 
The most important thing for people to remember is that 5G technologies will 
not be able to cause harm when these new guidelines are adhered to.” 

 
The mobile and wireless industry support the adoption of ICNIRP based national 
regulations. We encourage countries that have yet to do so, to adopt the ICNIRP limits 
as they represent the most up to date assessment of the science and these limits keep 
exposures well below the thresholds for established health effects.                                                             

March 2020 

 
1  ICNIRP. Guidelines for limiting exposure to electromagnetic fields (100 kHz to 300 GHz). Health Phys 118(00):000–000; 
2020. Pre-print. DOI: 10.1097/HP.0000000000001210. 
2 Council Recommendation1999/519/EC of 12 July 1999 on the limitation of exposure of the general public to 
electromagnetic fields (0 Hz to 300 GHz) https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:31999H0519  
3 Directive 2013/35/EU of the European Parliament and of the Council of 26 June 2013 on the minimum health and safety 
requirements regarding the exposure of workers to the risks arising from physical agents (electromagnetic fields). 
4 ICNIRP Media Release, March 11, 2020 available at www.icnirp.org  

 

 
SAR Compliance 

 
The SAR value1 is a measure of the amount of RF power absorbed by the body when using 
a mobile phone. Exposure limits have been set by expert scientists and provide for 
substantial margins of safety. 
 
For regulatory compliance testing, SAR is measured under laboratory conditions according 
to measurement standards which prescribe the testing positions and all operational 
characteristics of the mobile phone including the maximum transmit power. Current devices 
often utilize proximity sensors that must be properly engaged during the testing. Suitable 
test modes and testing methodology generally require codes or information provided by the 
device manufacturer. In the United States, compliance testing is undertaken according to 
the requirements enforced by the Federal Communications Commission.  
 
The SAR values reported for each model of mobile phone significantly overstate real-life 
exposure levels because the applicable test standards are very conservative2. In reality, 
devices operate at significantly lower power levels, adapting constantly to use the minimum 
power required to make and receive a call, in order to maximize battery life. 
 
Several studies3,4 of mobile phones in everyday use, have shown that when talking on a 
mobile phone while walking around a major city or inside city buildings, smartphones 
typically operate at a small fraction of the phones maximum power output. In a study by 
Wiart et. al. the researchers observed that 90% of all the collected measurements, including 
those taken indoors and outdoors, were less than 4dBm (0.0025 watt) which is about 1% of 
the maximum transmit power. As a result, they concluded: 

 
The real exposure due to mobile phones in terms of Specific Absorption rate (SAR) is 
well below (100 times below) the normative values given at the maximum powers. 

 
Similar results have also been found in a study looking at typical power levels of 4G 
devices5.  
 
Current science-based RF exposure standards specify the SAR limits for wireless 
communication devices such as mobile phones, which incorporate safety factors to ensure 
that all users, including for example children, pregnant women and seniors, can safely use 
these devices. 
 

August 2019 

 
1 SAR stands for Specific Absorption Rate. Detailed information on SAR can be found at http://www.sartick.com 
2 www.mmfai.info/docs/eng/111025_MMF_Viewpoint_SARSAMconservativness_final.pdf  
3 See for example, Persson et al., Output power distributions of terminals in a 3G mobile communication network 
Bioelectromagnetics., Vol. 33, Pg. 320 - 325, 2012 
4 Wiart et.al. Exposure induced by WCDMA Mobile Phones in Operating Networks, IEEE Trans on wireless communications 
vol 8 No 12 2009 
5 P. Joshi, D. Colombi, B. Thors, L. E. Larsson and C. Törnevik, "Output Power Levels of 4G User Equipment and Implications 
on Realistic RF EMF Exposure Assessments," in IEEE Access, vol. 5, no., pp. 4545-4550, 2017. doi: 
10.1109/ACCESS.2017.2682422 

 

 
5G: Health & Safety 

5G is the 5th generation of mobile networks, a significant evolution of today’s 4G networks. It is 
being designed to meet the very large growth in data and connectivity of today’s modern 
society, the internet of things with billions of connected devices and tomorrow’s innovations. In 
addition to delivering faster connections and greater capacity, a very important advantage of 5G 
is the fast response time referred to as latency, which for 5G will be around 1 millisecond which 
is virtually instantaneous. This enables the widespread connection of devices for our smart cities 
and homes, autonomous and safer vehicles, enhanced health care and education. 

In relation to the health and safety of 5G, the wireless industry relies on the advice of health 
agencies such as the World Health Organization (WHO) and adopts the guidelines on 
electromagnetic field (EMF) exposure of the International Commission on Non-Ionizing Radiation 
Protection (ICNIRP) and other standards bodies. The ICNIRP guidelines form the basis of many 
national regulations and of the European Council Recommendation on EMF.1   

In May 2019, the European Commission answered a parliamentary question about 5G and 
health2 and confirmed that the applicable exposure limits remain up-to-date and protective: 

“Protection of public health … is always taken into account. In particular, the strict and safe 
exposure limits for electromagnetic fields recommended at EU level by Council 
Recommendation 1999/519/EC on the exposure of the general public to electromagnetic 
fields apply for all frequency bands currently envisaged for 5G. The 5G Infrastructure Public 
Private Partnership (5G PPP) … develops systems designed to operate well below the safe 
health limits of electromagnetic emissions defined by Council Recommendation 
1999/519/EC … .” 

The European Commission’s view is in line with other agencies and regulators such as the 
Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) who recently also 
addressed the topic with the following advice:” 

“Contrary to some claims, there are no established health effects from the radio waves that 
the 5G network uses…(t)his network currently runs on radio waves similar to those used in the 
current 4G network, and in the future will use radio waves with higher frequencies.  
 
It is important to note that higher frequencies does not mean higher or more intense 
exposure. Higher frequency radio waves are already used in security screening units at 
airports, police radar guns to check speed, remote sensors and in medicine and these uses 
have been thoroughly tested and found to have no negative impacts on human health.”3 

For those wanting to learn more about 5G technology and how it operates, including health and 
safety related information, please consult our booklet: 5G and EMF Explained.4                   

 
August 2019 

 
1 Council Recommendation 1999/519/EC on the limitation of exposure of the general public to electromagnetic fields (0 Hz to 300 GHz) 
2 http://www.europarl.europa.eu/doceo/document/P-8-2019-001526-ASW_EN.html  
3 https://www.arpansa.gov.au/news/misinformation-about-australias-5g-network  
4 http://www.mwfai.org/docs/eng/2018_05_MWF_5G-EMF Explained final.pdf  



Compliance versus safety

The MWF continued discussions with governments 
and regulatory authorities around the difference 
between compliance and safety. ICNIRP has 
been very clear that even if a device were 
to exceed the public exposure level, its use 
would still be safe since the threshold for any 
established health effect is 5000% higher than  
the limit. 

Rodney Croft, representative of ICNIRP confirmed 
in a 2019 presentation: ‘Indeed restrictions have 
been derived such as that all restrictions are highly 
conservative estimates that will remain protective 
unless they are exceeded by a substantial margin.’

While industry is of course committed to ensure 
compliance with all existing regulations, this 
distinction between safety and compliance becomes 
important in discussions in France, where the activist 
community argues that older devices that have 
been put on the market under different applicable 
exposure standards, would not be safe to use any 
longer and would have to be taken off the market. 
The devices were compliant at the time of entering 
into the market and are still safe to use, even if 
exposure standards have changed in the meantime.

Threshold of health effects

Occupational limits
Compliant with occupational limits

All devices are 
equally safe

ICNIRP statement on safety 
2009, ‘However, this is negligible 
compared with the large 
reduction factor of 50 (5000%) 
for the general public. 

10 fold 
reduction 

factor

50 fold 
reduction 

factor Non-compliant with public limits but 
compliant with occupantional limits 
Public Limits
Compliant with both public 
and occupational limits

High RF energy

Low RF energy
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Two countries – Italy and France – issued provisions 
on digital radio in devices that have radio receivers, 
effectively making the activation of DAB+ obligatory. 
Neither country seemed aware at time of issuing of 
these provisions that the soon to be entering into 
force European Electronic Communications Code 
would effectively overrule these provisions and 
the MWF engaged with both governments to find 
acceptable solutions for the transition period. 

The MWF also promoted electronic 
compliance labelling both within 
international bodies such as the ITU, 
the EU and CITEL, as well as on 
national level. Within CITEL, the MWF 
presented a proposal for ‘Electronic 
Compliance Labeling’, based on MWF’s 
‘E-labeling Industry Code’, receiving 
an ‘approval in principal’ which is to be 
confirmed in the next CITEL meeting  
in 2020. 

At the end of 2019, the MWF launched a dedicated 
e-labelling initiative which aims at transitioning 
from physical labels on the packaging and/or device 
towards having all relevant information as an e-label 
in the device. This would provide a number of 
benefits to industry, market surveillance authorities 
and also consumers who would benefit from richer 
and easily accessible information about the device 
and its compliance with international standards 
throughout the entire life of the product rather than 
as a wasteful group of papers that are almost never 
read and discarded soon after purchase.

In the Americas, several countries ruled that FM chips in mobile devices should be activated in order to 
facilitate the access to free FM radio information and enhance the role that FM radio plays in emergencies and 
national catastrophes.

Device related 
developments 
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In Brazil, the local smartphone market saw an 
increase of more than 500% of smuggled smartphones 
for 2019 compared to 2018, according to a study 
undertaken by the electro-electronic industry trade 
association, due to high unemployment and reduced 
purchasing power of the consumers. According to 
estimates of the Market Consultants IDC Brasil, 
the total sales of smartphones would be around 
44.6 million – approximately the same figure as 
2018, meaning that smuggled devices are taking an 
increasingly larger slice of the local market at around 
10% - and considering that the average selling price 
is around 40% lower, this is a trend that is likely to 
continue in the absence of further government action. 

In Peru, a program for the blocking of irregular 
mobiles with invalid or altered IMEIs has been 
approved and implemented by the government. 
That program started in April 2019 and to date the 
numbers indicate that about 1.5 million devices each 
month were blocked.

Colombia continued with the implementation of 
its program to combat counterfeits which started  
in 2015 and which has also blocked millions of 
irregular handsets.

Building on its membership in CITEL, the MWF asked 
member countries who have already implemented 
nationwide anti-counterfeit programs, to provide a 
status report on the evolution and progress with these 
programs. A consolidated overview is expected for 
the first CITEL PCC.I meeting in 2020. 

In Africa, Madagascar, Uganda and Nigeria have 
all taken action against counterfeit and stolen 
devices in 2019, with measures specifying that 
every device must have a single, non-changeable 
identifier and nationwide information campaigns 
to warn consumers against counterfeit and sub-
standard devices flooding the markets. The director 
of the Nigerian Communications Commission said: 
‘Substandard, counterfeiting or non-type approved 
handsets is a global menace and much more in the 

Third World and developing economies. The NCC is 
now undertaking an initiative at the regional level in 
collaboration with the ATU, WATRA and MWF to 
form a regional synergy in developing a framework 
for combating counterfeiting of ICT devices in the 
West African sub-region.’ 

As an example of the scale of the issue in Africa, 
a study by the Anti-Counterfeits Agency in Kenya 
estimated that 70% of consumers use counterfeit 
goods.

Warnings to consumers about counterfeit 
smartphones were also issued by the Czech Trade 
Inspection Authority after a large number of fake 
counterfeit phones and accessories was seized in 
the pre-Christmas shopping season 2018. A 2019 
report by the European Union Office for Intellectual 
Property estimated a loss of up to 15.5% of sales 
in 11 sectors in Bulgaria due to counterfeit and 
pirated products – mobile devices being one of the 
sectors. Similar high estimates were given for Malta, 
Romania and other EU countries. The UK IPO and 
IP Crime Group warned that 98% of fake iPhone 
chargers put consumers at risk. 

The US National Crime Prevention Council (NCPC) 
also confirmed that consumers are more likely to 
encounter counterfeit goods in the holiday season. A 
test conducted by the U.S. Government Accountability 
Office found that 20 out of 47 products sold by third-
party sellers online were revealed to be counterfeits. 
These products are not limited to but include mobile 
phones and accessories. And Canadian authorities 
warned that tech-savvy scammers are selling 
fake smartphones to unsuspecting buyers. They 
say that this is a new trend where fraudsters are 
selling smartphones that look convincingly like the  
real things. 

Leveraging on the MWF’s membership in ITU, the 
MWF organized a session at an ITU’s Regional 
Workshop in Thailand on the topic of illegal, 
counterfeit and stolen devices. 

Latin America is one of the regions that is most affected by the influx of counterfeit and fake devices. In 
reaction to an increased awareness of the challenges and threats posed, several Latin American countries have 
taken steps to fight the issue on a national level, such as in Brazil.

Counterfeit and security 
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A second work item within 
SG11/Q15 is the impact of 
counterfeit devices on the 
network. 

The MWF is updating 
the Resource Guide for 
Governments since we 
continue to receive good 
feedback on the document. 
The updated version will 
be submitted to ITU for 
formal adoption. 

Finally, the MWF also co-sponsored together with 
DigitalEurope a study by RPA on the Common 
Charger 2.0, and in this respect, the MWF’s interest 
was to understand the awareness of (or lack of) risks 
associated with counterfeit chargers among European 
citizens. A consumer survey by YouGov shed light on 
the awareness of consumers - while 94% of survey 
participants own a smartphone, 32% of them are not 
aware that counterfeit or substandard devices can 
pose health and safety risks with younger people 
caring less and being more at risk. 52% of consumers 
don’t consider safety in purchasing decision of a new 
charger/cable at all and those that do look for the CE-
mark (49%) or logo/brand (35%) – two of the easiest 
elements for counterfeiters to copy. 

One solution that can help countries is the Device 
Identification, Registration and Blocking System 
(DIRBS), which is now a free open-source solution 
provided by Qualcomm. Pakistan introduced it in 
2018 allowing the identification and blocking of 
smuggled and unregistered mobile phones in the 
country. Bangladesh Telecommunication Regulatory 
Commission (BTRC), who launched a similar 
program with their NOC Automation and IMEI 
Database (NAID) service to prevent the import of 
illegal cell phones. The service allows users to send 
the IMEI by SMS to a central database maintained by 
BTRC to check whether the handset they are looking 
to purchase has been legally imported and to receive 
confirmation back by SMS. If the IMEI of their 
phone is in the database they also have the option to 
lock it if the device is stolen.

ITU is very active on the issue of counterfeit and 
fake devices and there is strong participation in ITU 
from countries that are strongly affected by these 
issues. One of the new work times identified in the 
last session of ITU-T SG11/Q15 was IMEI reliability 
and the drafting of a Technical Report on Reliability 
of IMEI identifiers. SG11/Q15 is working on a 
report with recommendations on how to improve 
the reliability of the IMEIs, which are mostly 
compromised through tampering and duplication. 

IMEI Tampering is a huge issue for the governments 
as it has direct bearing on security as it encourages 
crime and causes tax revenue loss for the country. 
There is currently a strong momentum amongst 
governments to implement systems to curb 
counterfeits and ensure genuine devices have tamper-
proof IMEIs. Some countries start to regulate that if 
IMEIs can be tempered with on the device, they do 
not get type-approved. 

MOBILE PHONE CHARGERS
AWARENESS of counterfeit and risks

Is your mobile phone

COUNTERFEIT?
Counterfeit phones and accessories are a multi-billion dollar  
business controlled by organised crime. Don’t buy into it!

and yours? fake or genuine?
FIND OUT BY CHECKING www.spotafakephone.com 
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6,120  
surveyed*

... own a  
smartphone94%  

... don’t consider safety in 
purchasing decision of a 
new charger/cable at all

52%  

... are not aware 
that counterfeit or 
substandard devices can 
pose health and safety 
risks with younger people 
caring less and being 
more at risk

32%  

Customers aware 
of counterfeit and 
substandard chargers 
try to mitigate risks by 
looking for CE-mark  
or logo/brand ...

… BUT these are two of the easiest 
things that counterfeiters copy!

49%

35%

Not applicable 
- would not 

buy a charger 
on its own

Don’t know 
what to 
look for

I would 
not check

Consumer 
reviews

CE-mark Logo or 
brand

Test 
certificate

*
 
Survey conducted in the EU by YouGov

The MWF is working 
with Governments to 

highlight the risks posed 
by Counterfeit devices
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Given the key role mobile devices have come to occupy in our daily lives and in accessing services it becomes 
even more important to ensure that the devices can be used by everyone – including people with disabilities, 
users with temporary functional limitations and elderly users.

It is not surprising therefore that many governments 
around the world are creating legal frameworks 
to ensure that technology is truly accessible for all 
users. In Europe, this was most evident through the 
adoption, after many years of discussions, of the 
European Accessibility Act (EAA). 

The EAA is a market access directive, outlaying 
accessibility requirements for ICT devices and 
services marketed in Europe. Its scope includes 
smartphones and computers as well as electronic 
communications services, the 112 emergency number 
calls, access to audio-visual media services, e-books, 
and e-commerce.

The MWF played a constructive role in the discussions 
on the European Accessibility Act providing detailed 
inputs, comments and technical expertise resulting 
in an Annex I that is now formulated around 
functional requirements rather than the prescription 
of specific features which will encourage and foster 
further innovation rather than tying devices down as  
time goes by. 

Once the final form of the EAA was available, the 
MWF undertook an analysis of how this horizontal 
directive impacts on sector specific directives such as 
the Radio Equipment Directive (RED). There are still 
many open questions about this, and we keenly await 
the issuing of the standardization mandate by the 
European Commission to ensure that these questions 
can be addressed in future harmonised standards. 

The MWF will also participate in the expert group 
that will be established to ensure the implementation 
and compliance with the EAA in all Member States, 
and will adapt the GARI database to fit within the 
framework created. 

The MWF also followed the implementation of 
the EU’s Web Accessibility Directive under which 
public sector websites and documents must be 
accessible after September 2019, but which has also 
been extended to private companies in some of the 
Member States. 

In the US, new requirements for Hearing Aid 
Compatibility compliance entered into force, 
namely Wireless Service Providers must post on 
their websites expanded information about their 
handsets’ HAC capabilities and retain records on 
the HAC capabilities of handsets that they no longer 
offer, and Wireless service providers must file their 
annual certifications of compliance with the FCC’s  
HAC requirements. 

In Australia, the MWF chaired the review of 
the Australian Accessibility Code C625 and its 
associated reporting matrix G627, resulting in an 
updated features matrix (fully compatible with 
GARI) that devices entering the Australian market 
need to report on. 

Despite this regulatory trend towards ensuring 
accessibility in ICT products and services and the 
innovations taking place in this area, a survey carried 
out by the European Disability Forum (EDF) showed 
that many people with disabilities are worried about 
new and emerging technologies. The most prominent 
worries were related to lack of accessibility, lack 
of standards and issues of interoperability with  
assistive technology. 

This shows the consistent need for better information 
to consumers about the accessibility features of 
ICT devices in the market today and underlines the 

Accessibility 
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where people can go to learn about and find  
accessible devices. 

Throughout 2019, the MWF also contributed to the 
work of ITU-D’s Study Group 1, Question 7/1 on 
the ‘Access to Telecommunications/ICT services 
by persons with disabilities and specific needs’, 
encouraging Member States to consider the GARI 
database as a tool to help comply with Article 9 of 
the UN Convention on the Rights of Persons with 
Disabilities. We presented GARI at the ITU Regional 
Development Forum for Europe in Rome, the 
M-Enabling Summit in Washington, the M-Enabling 
Forum in Düsseldorf, the Accessible Americas in 
Quito Ecuador and the Accessible Europe meeting 
in Malta. 

The MWF also contributed to the work of the French 
Forum Médias Mobiles, a high-level working 
group with participation of the Culture Ministry, 
stakeholder organisations and industry on making 
audio-visual services and products more accessible. 

GARI was updated to support members in their 
accessibility reporting in the US, in particular by 
providing a feature that exports information uploaded 
to GARI into a Section 508 template, which can then 

importance of the GARI database, that endeavours 
to help consumers with and without disability to find 
devices that work for them. 

Indeed, the GARI database continued to expand in 
2019 and now provides information on well over 
300 accessibility features within 1,500 devices, 
ranging from smartphones to Smart TVs, tablets, and 
Wearables. The GARI website and database were 
also translated into Hebrew following a lot of interest 
at the Access Israel Congress, which means that the 
site is now available in 19 different languages. 

Also, the number of organisations actively using 
GARI is constantly increasing. In 2019, the Australian 
Information on Disability, Education & Awareness 
Services (IDEAS) in cooperation with the National 
Consumer Organisation ACCAN deployed their new 
website providing accessibility-related information 
on a range of different product categories featuring 
GARI data in their section on accessible mobile 
phones. The information was supplemented with the 
national retail chains where consumers can buy the 
devices and presented in an easy to read format.

The wealth of information in the GARI database also 
fed into the development of ETSI’s ‘User-centered 
terminology for existing and upcoming ICT devices, 
services and applications’, which was published in 
August 2019. 

The value of our work in this area 
was also acknowledged by France’s 
main association in support of 
the blind and visually impaired, 
HandicapZéro who recognised 
the collaboration with the MWF 
in their booklet celebrating the 
association’s 30-year anniversary. 

Equally appreciated was GARI’s mention by 
AbilityNet and Action on Hearing Loss in the UK 
which described GARI as a great online resource  



be finalized and submitted when selling to public 
bodies in the US. 

Continuing our commitment to regular stakeholder 
reviews, the MWF completed the 5th GARI 
feature review and received detailed feedback 
from organisations in 11 countries. This feedback 
included suggestions for a number of new features 
for the mobile phone and Smart TV sections as well 
as accessibility related apps that should be listed in 
GARI. The stakeholders also expressed their interest 
in seeing GARI expanded to include more product 
groups and more manufacturers. 

To help measure the social impact and value of 
projects such as GARI the MWF commissioned 
a social research study that looked at various 
stakeholder groups and how they were using GARI 
and the value that they derived from it. In a survey 
of users of the GARI website 70% of respondents 
indicated that mobile devices make a huge difference 

in facilitating access to services and society in 
general. Around the same number also found GARI 
to be a useful source of information in selecting an 
appropriate mobile device. 

There is no doubt that GARI is highly valued. The 
major challenge is to respond to user needs who need 
further insight on products as the market evolves. 
Almost all stakeholders believe that GARI should 
be the hub for further information and we will 
continue to evolve the program to reach an even 
wider audience particularly those in the health and 
community services to help bring the information to 
those who can benefit most. 

The MWF’s 5th 
GARI Feature Review 

received feedback 
from organisations in 

11 countries
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In 2020, the MWF will work actively towards the widespread adoption of the revised ICNIRP guidelines and 
IEEE TC95.1 standard. Emphasis will also be put on explaining the importance and the implementation of 
time-averaging in device compliance testing.

The MWF will continue supporting valuable research 
that will be key in compliance assessment and in the 
development of relevant standards. We will also 
continue our fact-based communications on wireless 
technologies, 5G and IoT devices and debunk claims 
made to alarm and concern the population. 

In the area of accessibility, the MWF intends to 
increase the social value of the GARI project by 
further expanding the usage of the database amongst 
stakeholders. The MWF will work with the European 
Commission and interested parties at the European 
level on the implementation of the European 
Accessibility Act and contribute to the development 
of harmonized standards for the benefit of members.

We will also continue to build alliances for the 
introduction of electronic labelling – in Europe and 
beyond – and promote the Device Identification, 
Registration and Blocking System (DIRBS) as 
one of the means to identify and block counterfeit 
and substandard mobile phones in national 
communications networks. 

Outlook 2020-21 
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The MWF will 
continue supporting 

valuable EMF 
research 
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2020 (to date)
Near-Field Measurement and Calibration Technique 
for RF EMF Exposure Assessment of mm-wave 5G 
Devices. Lundgren, Helander, Gustafsson, Sjöberg, 
Xu, and Colombi, IEEE Antennas and Propagation 
Magazine, 2020 

RF-Induced temperature increase in a stratified 
model of the skin for plane-wave exposure at 
6-100 GHz. Christ, Samaras, Neufeld and Kuster, 
Radiation Protection Dosimetry, 2020

2019
Headache, tinnitus and hearing loss in the 
international Cohort Study of Mobile Phone Use 
and Health (COSMOS) in Sweden and Finland. 
Auvinen, Feychting, Ahlbom, Hillert, Elliott, 
Schüz, Kromhout, Toledano, Johansen, Poulsen, 
Vermeulen, Heinävaara, Kojo, Tettamanti, Int J 
Epidemiol. 2019 

Thermal Analysis of Averaging Times in Radio-
Frequency Exposure Limits Above 1 GHz. Foster, 
Ziskin, Balzano and Hirata, IEEE Access, 2019

In-Situ Measurement Methodology for the 
Assessment of 5G NR Massive MIMO Base 
Station Exposure at Sub-6 GHz Frequencies. Aerts, 
Verloock,Van den Bossche, Colombi, Martens, 
Törnevik, Joseph, IEEE Access, 2019

2018
Thermal Modeling of the Near-Field Exposure from 
Wireless 5G Devices. Christ, Colombi and Joyner, 
EuCap 2018

Total Field Reconstruction in the Near Field Using 
Pseudo-Vector E-Field Measurements. Pfeifer, 
Carrasco, Crespo-Valero, Neufeld, Kuhn, Samaras, 
Christ, Capstick and Kuster, IEEE EMC, 2018

Near Field Reconstruction for Electromagnetic 
Exposure of 5G Communication Devices . 
Lundgren, Helander, Gustafsson, Sjöberg, Xu and 
Colombi, , Annual Meeting and Symposium of the 
Antenna Measurement Techniques Association, 
2018

Comparison between numerically and 
experimentally assessed skin temperature elevations 
for localized RF exposure at frequencies above  
6 GHz. Colombi, Xu, Törnevik, Christ, Foster, 
Ziskin and Balzano, BioEM 2018

Tissue models for RF exposure evaluation at 
frequencies above 6 GHz. Ziskin, M. C., Alekseev, 
S. I., Foster, K. R. and Balzano, Q. (2018), 
Bioelectromagnetics, 39: 173-189

Modeling Tissue Heating From Exposure to 
Radiofrequency Energy and Relevance of Tissue 
Heating to Exposure Limits: Heating Factor by Ken 
Foster, Marv Ziskin, Q Balzano and Goga Bit-Babik 
which was published in Health Physics, 115(2):295-
307, August 2018

Thermal Analysis of Averaging Times in Radio-
frequency Exposure Limits Above 1 GHz. Foster, 
Kenneth & C. Ziskin, Marvin & Balzano, Q & 
Hirata, Akimasa. (2018). IEEE Access

Theoretical and numerical assessment of 
maximally allowable power-density averaging 
area for conservative electromagnetic exposure 
assessment above 6 GHz: Maximally Allowable 
Power-Density Averaging Area. Neufeld, Esra & 
Carrasco, Eduardo & Murbach, Manuel & Balzano, 
Q & Christ, Andreas & Kuster, Niels. (2018). 
Bioelectromagnetics. 39. 

Exposure Assessment of Portable Wireless Deviuces 
Above 6 Ghz, Eduardo Carrasco, Davide Colombi, 
Kenneth R Foster, Marvin Ziskin, Quirino Balzano, 
Radiation Protection Dosimetry, ncy177. 

2017
Thermal response of tissue to RF exposure from 
canonical dipoles at frequencies for future mobile 
communication system. Foster and Colombi, 
Electronic Letters, 2017

Thermal Modelling for the Next generation of 
Radiofrequency Exposure Limits: Commentary, 
Foster, et al. Health Physics, vol.13, no.1, 2017

The MWF’s support of scientific research has resulted in the following peer-reviewed publications:

Appendix:  research  
 publications 
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Experimental study on the relationship between 
Specific Absorption Rate and RF conducted power 
for LTE wireless devices.B. Derat, Microwave 
Conference (EuMC), 2015 European, Paris,  
pp. 746-748, 2015.

2014
Are Children More Exposed to Radiofrequency 
Energy from Mobile Phones than Adults? Foster K. 
R. and Chou C-K., IEEE Access, vol. 2, no.,  
pp. 1497-1509, 2014.

2013
Allergy and brain tumors in the INTERPHONE 
study: pooled results from Australia, Canada, 
France, Israel, and New Zealand. Turner M. C.  
et al. Cancer Causes Control, Vol. 24, Pg. 949 - 
960, 2013.

Wi-Fi and Health: Review of Current Status of 
Research. Foster K. R. and Moulder J. E, Health 
Phys. 105(6):561-75, December 2013.

2012
Dielectric properties of porcine glands, gonads  
and body fluids. Peyman A., et al. (2012).  
Phys Med Biol, 57, N339-44. 

Cognitive and physiological responses in humans 
exposed to a TETRA base station. Quinlan T., et al. 
(2012). Bioelectromagnetics, 33(1), 23-39. 

Cognitive and physiological responses in humans 
exposed to a TETRA base station signal in relation 
to perceived electromagnetic hypersensitivity. 
Wallace D., et al. (2012) Bioelectromagnetics, 
33(1), 23-39. 

Mobile phone use and incidence of glioma in the 
Nordic countries 1979-2008: consistency check. 
Deltour I., et al., Epidemiology, Vol. 23,  
Pg. 301 - 307, 2012.

2011
Can exposure to a terrestrial trunked radio 
(TETRA)-like signal cause symptom? A randomised 
double-blind provocation study. Nieto-Hernandez 
R., et al. (2011). Occup Environ Med, 68(5). 339-44.

An international prospective cohort study of 
mobile phone users and health (Cosmos): design 
considerations and enrolment. Vermeulen R., et al. 
(2011) Cancer Epidemiol, 35(1), 37-43. 

Location of gliomas in relation to mobile telephone 
use: a case-case and case-specular analysis. 
Larjavaara S., et al. Am J Epidemiol., Vol. 174,  
Pg. 2 - 11, 2011.

Estimation of RF energy absorbed in the brain from 
mobile phones in the Interphone Study. Cardis E., 
et al. Occup Environ Med., Vol. 68, Pg. 686 - 693, 
2011.

Near-field Measurement Systems for Compliance 
Testing of Transmitters Operating between  
10-110 GHz, Pokovic et al.

Novel Total Field Reconstruction in the Near-
Field Using Psudo-Vector E-Field Measurements, 
Pokovic et al.

2016
The intracranial distribution of gliomas in relation 
to exposure from mobile phones: Analyses from 
the INTERPHONE study. Grell K., Frederiksen 
K., Schuz J., Cardis E., Feychting M., et al., Am J 
Epidemiol.,Vol. 184, Pg. 818 - 828, 2016.

Investigation of bias related to differences 
between case and control interview dates in five 
INTERPHONE countries. Turner M., Sadetzki S., 
Langer C., Kewski D., Cardis E., et al., Annals of 
Epidemiology., Vol. 26, Pg. 827 - 832, 2016.

Large Scale Study On The Variation of RF Energy 
Absorption in the Head & Brain Regions of Adults 
and Children and Evaluation of the Sam Phantom 
Conservativeness. J Keshvari1, M., et al., Institute 
of Physics and Engineering in Medicine, January 
2016.

Thermal Response of Human Skin to Microwave 
Energy: A Critical Review. Foster et al., Health 
Phys., 2016.

Thermal Response to Tissue RF Exposure from 
Canonical Dipoles at Frequencies for Future Mobile 
Communication Systems. K. Foster, D. Colombi, 
Electronic letters, 2016.

Thermal Modeling for the Next Generation of 
Radiofrequency Exposure Limits: Commentary. K. 
Foster et al., Health Phys., 2016.
Improving Mobile Phone Speech Recognition by 
Personalized Amplification: Application in People 
with Normal Hearing and Mild-to-Moderate 
Hearing Loss. Kam et al., Ear & Hearing, Vol. 38, 
N0. 2, e85–e92, 2016
Exposure Assessment of Portable Wireless Devices 
above 6GHz. Carrasco, et al., 2016.

Evaluation of the Absorption in the Skin 
at Frequencies above 6GHz. Christ, A, et al., 2016.

Skin Modelling at Millimetre Wave, 
Ziskin, et al., Bioelectromagnetics, 2016.

2015
SAR Induced by Low and High Directivity Antenna 
Apertures at Distances Greaterthan 25 mm from 
the Body. Md. Anas B.et al. Applied Computational 
Electromagnetic Society (ACES) Journal, Vol. 
30, No. 9, pp. 940-951, September 2015.

Pituitary tumor risk in relation to mobile phone 
use: A case-control study. Shrestha M., et al., Acta 
Oncol., Vol. 54, Pg. 1159 - 1165, 2015.
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2010
Mobile phone base stations and early childhood 
cancers: case-control study. Elliott P, Toledano MB, 
Bennett J, Beale L, de Hoogh K, Best N and Briggs 
DJ (2010). BMJ, 340, c3077 doi: 10.1136/bmj.
c3077

Absence of nonlinear responses in cells and tissues 
exposed to RF Energy at mobile phone frequencies 
using doubly resonant cavity. Kowalczuk C, 
Yarwood G, Blackwell R, Priestner M, Sienkiewicz 
Z, Bouffler S, Ahmed I, Abd-Alhameed R, Excell 
P, Hodzic V, Davis C, Gammon R and Balzano Q 
(2010). Bioelectromagnetics, 31(7), 556-65.

Exposure to GSM RF fields does not affect 
calcium homeostasis in human endothelial cells, 
rat pheochromocytoma cells or rat hippocampal 
neurons. O’Connor RP., et al. (2010) PLoS One, 
5(7), e11828. 

Cole-Cole parameters for the dielectric properties 
of porcine tissues as a function of age at microwave 
frequencies. Peyman A., et al. (2010) Phys Med 
Biol, 55, N413-19. 

Idiopathic environmental intolerance attributed to 
electromagnetic fields (formerly ‘electromagnetic 
hypersensitivity’): an updated systematic review 
of provocation studies. Rubin GJ., et al. (2010) 
Bioelectromagnetics, 31(1), 1-11. 

Do TETRA (Airwave) base station signals have 
a short-term impact on health and well-being? 
A randomized double-blind provocation study. 
Wallace D., et al. (2010) Environ Health Perspect, 
118(6), 735-41. 

Interaction Between 5 Genetic Variants and Allergy 
in Glioma Risk. Schoemaker et al., American 
Journal of Epidemiology, Online: May 12, 2010.

Risk and Benefit Perceptions of Mobile Phone and 
Base Station Technology in Bangladesh. van Ellen 
et al., Risk Analysis, Published Online: 8 Apr 2010.

SAR versus Sinc: What is the appropriate RF 
exposure metric in the range 1-10 GHz? Part II: 
Using complex human body models. McIntosh  
et al., Bioelectromagnetics, Published Online: 
30 Mar 2010.

Autoimmune Process after Long-Term Low-Level 
Exposure to Electromagnetic Field (Experimental 
Results). Part I. Mobile Communications and 
Changes in Electromagnetic Conditions for the 
Population. Need for Additional Substantiation 
of Existing Hygienic Standards. Grigoriev et al., 
Biophysics, 2010, Vol. 55, No. 6, pp. 1041–1045 
2010.

Risk of brain tumours in relation to estimated 
RF dose from mobile phones: results from five 
Interphone countries. Cardis E. K., et al. Occup 
Environ Med., Vol. 68, Pg. 631 - 640, 2011.

Acoustic neuroma risk in relation to mobile 
telephone use: results of the INTERPHONE 
international case-control study. Cardis  
et al.,Cancer Epidemiol, 35(5):453-64 2011 Oct.

Analysis of Three-Dimensional SAR Distributions 
Emitted by Mobile Phones in an Epidemiological 
Perspective. Deltour I., et al. Bioelectromagnetics, 
Vol. 32, Pg. 634 - 643, 2011.

Thermal aspects of exposure to radiofrequency 
energy: Report of a workshop, Foster et al., 
International Journal of Hyperthermia 27(4):  
307-319, 2011.

Thresholds for thermal damage to normal tissues: 
An update. Yarmolenko et al., International Journal 
of Hyperthermia, 27(4): 320–343 , 2011.

Toward establishment of temperature thresholds for 
immunological impact of heat exposure in humans. 
Beachy et al., International Journal of Hyperthermia 
27(4): 344–352, 2011.

Hyperthermic effects on behavior. W. C. Wetsel, 
International Journal of Hyperthermia 27(4):  
353–373, 2011.

Sleep after mobile phone exposure in subjects with 
mobile phone-related symptoms. Lowden et al., 
Bioelectromagnetics 32(1):4-14. Jan 2011.

Thermal thresholds for teratogenicity, reproduction, 
and development. Zisken et al., International Journal 
of Hyperthermia 27(4): 374–387. 2011.

Sensing hot and cold with TRP channels. W. C. 
Wetsel International Journal of Hyperthermia 27(4): 
388–398, 2011.

No need to change from SAR to time-temperature 
relation in electromagnetic fields exposure 
limits van Rhoon et al., International Journal of 
Hyperthermia 27(4): 399–404. 2011.

An International Project to Confirm Soviet-Era 
Results on Immunological and Teratological 
Effects of RF Field Exposure in Wistar Rats and 
Comments on Grigoriev et al., Repacholi et al., 
Bioelectromagnetics 32:325-330 2011.
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