¢ ICES

International Committee on Electromagnetic Safety

Draft Minutes
TC95
Safety Levels with Respect to Human Exposure to Electric, Magnetic
and Electromagnetic Fields, 0 Hz to 300 GHz

Vodafone House, The Connection, Newbury, Berkshire, RG14 2FN, UK
Web meeting (Link & joining information provided after registration)

Saturday, June 17, 2023
11:00 to 15:00
Call to Order Chou
11:01 BST. Hybrid Meeting. Attendee list in Attachment 01

Approval of Agenda Chou
Moved: Zollman; Second: Butcher; Approved; Attachment 02

Approval of January 19, 2023 TC95 minutes Chou
Moved: Zollman; Second: X. Zhao; Approved; https://www.ices-emfsafety.org/meetings/minutes-tc95/

Call for Patents* Chou
Chair called attention to patent policy in Agenda. Attachment 02

IEEE copyright policy* Chou
Chair called attention to copyright policy in Agenda. Attachment 02

ICES Chairman’s Report Keshvari
No report presented.

TC95 Chairman’s Report Chou
Slides: Attachment 03

Action Items by consensus:

P. Roder to provide wording of scope of Get Program contract.

Y. Zhao to develop web calendar including ICES and ICES-related events.

Secretary’s Report Faraone
No report presented.

Treasurer’s Report Chou

Y. Zhao will be assuming Treasurer role by January 2024

Slides: Financial statement Attachment 04

Action Item by consensus: AdCom to take under advisement discussion about reducing reliance on
meetings at hired venues, versus donated facilities


https://www.ices-emfsafety.org/meetings/minutes-tc95/

10.

11.

12.

13.

14.

15.

16.

17.

18.

Membership Chairman’s Report Escobar
Slides: Attachment 05
Action Item: AdCom to address membership protocols in its Operations Manual development effort.

IEEE Staff Reports Roder
Slides: Attachment 06

Reorganization report Keshvari/Maxson

ICES Vice Chair Maxson reported the new P&P under SA S&SI SMDC leaves numerous decisions to
ICES to codify in an Operations Manual. ICES officers and TC chairs are tasked with developing a draft
manual that will be shared with the membership for comment. The term “working group” has a specific
meaning under SA policies and we are working to harmonize ICES activities and names accordingly.

Topic presentations
a) Overview of the New Hampshire Commission Tasked with

Exploring the Health and Environmental Impacts of Wireless Radiation Chamberlin
Slides: Attachment 07

b)6G above 300 GHz safety issues Sliney
Slides: Attachment 08

Subcommittee Reports
a) SC1 (Measurements and computations) Zollman/Butcher
Written summary: Attachment 9

b) SC2 (Safety programs) Tell
Slides: Attachment 10

c) SC3 (Safety levels — 0 Hz to 3 kHz) Kavet/Legros
Slides: Attachment 11

d) SC4 (Safety levels — 3 kHz to 300 GHz) Bailey/Lapin
Report on followup focus group effort on comparison of C95.1 and ICNIRP
Status of SCHEER call for revision of Euro. Comm. 1999 reviews and 2013 occ. Directive

e) SC5 (Other EM Exposure Safety Issues) Harmon/Visser
No further activity after name change. June meeting canceled.

f) SC6 (EMF dosimetry modeling) Hirata
Slides: Attachment 12

ICES Website Update Zhao
Slides: Attachment 13

New Business Chou
None
Future Meetings Chou

January 2024 at University of Texas at San Antonio, USA Date TBD

Adjourn 14:39 BST
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¢ ICES

International Committee on Electromagnetic Safety

Approved Agenda
TC95
Safety Levels with Respect to Human Exposure to Electric, Magnetic
and Electromagnetic Fields, 0 Hz to 300 GHz
Vodafone House, The Connection, Newbury, Berkshire, RG14 2FN, UK
Web meeting

Click here to join the meeting

Meeting ID: 393 377 745 055
Passcode: FANoQy

Download Teams | Join on the web

Join with a video conferencing device

teams@vroom.vodafone.com

Video Conference ID: 126 545 684 8

Saturday, June 17, 2023
11:00 to 15:00

1. Call to Order Chou

2. Approval of Agenda Chou

3. Approval of January 19, 2023 TC95 minutes Chou

4. Call for Patents* Chou

5. IEEE copyright policy” Chou

6. ICES Chairman’s Report Keshvari
7. TC95 Chairman’s Report Chou

8. Treasurer’s Report Chou

9. Membership Chairman’s Report Escobar
10. IEEE Staff Reports Roder
11. Reorganization report Keshvari/Maxson
12. Topic presentations

a) Overview of the New Hampshire Commission Tasked with
Exploring the Health and Environmental Impacts of Wireless Radiation Chamberlin
b) 6G above 300 GHz safety issues Sliney

13. Subcommittee Reports



a) SC1 (Measurements and computations) Zollman/Butcher

b) SC2 (Safety programs) Tell
c) SC3 (Safety levels — 0 Hz to 3 kHz) Kavet/Legros
d) SC4 (Safety levels — 3 kHz to 300 GHz) Bailey/Lapin
e) SC5 (Effects of EM fields on blasting operations) Harmon/Visser
f) SC6 (EMF dosimetry modeling) Hirata

14. ICES Website Update Zhao

15. New Business Chou

16. Future Meetings Chou

17. Adjourn

* Participants have a duty to inform the IEEE of holders of essential patent claims if they or their affiliations hold such
claims. Check the web link on the agenda for more details. If anyone in this meeting is personally aware of any patent claims that
are potentially essential to implementation of the proposed standard(s) under consideration by this group and that are not al ready
the subject of an Accepted Letter of Assurance, please speak to the committee chair today.

The IEEE SA patent policy is explained at the following links:
https://development.standards.ieee.org/myproject/Public/mytools/mob/slideset.pdf
https://development.standards.ieee.org/myproject/Public/mytools/mob/slideset.ppt

#Copyright

https://standards.ieee.org/ipr/copyright-materials.html

IEEE SA COPYRIGHT POLICY

By participating in this activity, you agree to comply with
the IEEE Code of Ethics, all applicable laws, and all IEEE
policies and procedures including, but not limited to, the
IEEE SA Copyright Policy.

Previously Published material (copyright assertion indicated) shall not be
presented/submitted to the Working Group nor incorporated into a Working Group
draft unless permission is granted.

Prior to presentation or submission, you shall notify the Working Group Chair of
previously Published material and should assist the Chair in obtaining copyright
permission acceptable to IEEE SA.

For material that is not previously Published, IEEE is automatically granted a license
to use any material that is presented or submitted.

IEEE SA 3556aiion ¥IEEE s







GET Program Standards

C95 Standards Series PDF Downloads 2023
By Standard
Standard # Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2023 YTD % Total
C95.1-2019 149 226 221 155 751 47%
C95.1-2019/Cor 2-2020 65 89 76 69 299 19%
C95.1-2345-2014 25 40 38 31 134 8%
C95.2-2018 16 15 22 18 71 4%
C95.3-2021 46 51 65 59 221 14%
C95.7-2014 34 50 24 9 117 7%
Total 335 471 446 341 - - - - - - - - 1,593 100%
€95.7-2014,
0.073446328

€95.3-2021,

0.138731952
€95.2-2018,
0.044569994

c95.1-2345-zog,£f_'



By Country

Country Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2023YTD % Total
United States 178 224 239 194 835 52.4%
United Kingdom 6 36 51 12 105 6.59%
Canada 17 45 9 16 87 5.46%
China 6 20 24 11 61 3.83%
Germany 17 20 15 3 55 3.45%
Korea, Republicof 12 9 7 2 30 1.88%
Italy 2 9 13 6 30 1.88%

Taiwan Region 12 5 3 9 29 1.82%
India 9 2 8 8 27 1.69%
Australia 3 6 5 8 22 1.38%
Finland 1 4 10 5 20 1.26%
Netherlands 4 5 4 4 17 1.07%
Turkiye 9 2 5 16 1.00%
Spain 11 3 2 16 1.00%

Malta 13 2 15 0.94%

Japan 6 3 3 15 0.94%

France 3 4 4 3 14 0.88%
Malaysia 3 5 6 14 0.88%
Norway 10 3 13 0.82%

Chile 2 7 4 13 0.82%

Hong Kong 2 8 2 12 0.75%
Poland 2 5 2 2 11 0.69%
Switzerland 2 2 1 5 10 0.63%
Mexico 2 2 6 10 0.63%

Brazil 3 2 1 3 9 0.56%

Peru 2 7 9 0.56%
Singapore 2 6 8 0.50%
Sweden 1 1 6 8 0.50%
Pakistan 6 1 7 0.44%
Indonesia 2 3 2 7 0.44%
Belgium 3 3 6 0.38%
Israel 5 1 6 0.38%

Ireland 2 3 1 6 0.38%
Thailand 4 1 5 0.31%
Guatemala 5 5 0.31%
Romania 2 2 4  0.25%
New Zealand 1 3 4 0.25%
Slovakia 1 3 4 0.25%
Slovenia 3 3 0.19%
Austria 3 3 0.19%
United Arab Emirates 1 2 3 0.19%
Colombia 2 1 3 0.19%
Russian Federation 1 3 0.19%
Luxembourg 2 2 0.13%
Lithuania 2 2 0.13%
Philippines 1 2 0.13%
South Africa 1 1 2 0.13%
Tunisia 1 1 0.06%
Denmark 1 1 0.06%
Hungary 1 1 0.06%
Saudi Arabia 1 1 0.06%
Greece 1 1 0.06%

Total 335 471 446 341 - - - - - - - - 1,593 100%

* institutional usage included within each country



By User Type

UserType Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2023YTD % Total

Commercial User 18 20 14 10 62 3.9%

Academia/Research 2 17 18 12 49 3.1%

System Designer 2 11 19 16 48  3.0%

Curious Citizen 11 13 10 7 41  2.6%

Government 2 23 4 8 37 2.3%

Safety/Risk Manager 4 13 12 2 31 1.9%

Government user (non-Military) 6 4 15 6 31 1.9%

Government User 2 18 20 1.3%

Verification Engineer 8 4 6 2 20 1.3%

Military User 4 3 9 16 1.0%

Students 6 3 2 2 13 0.8%

Standards Developer 3 3 7 13 0.8%

Common Criteria Lab 3 2 1 6 0.4%

IP Integrator 1 5 6 0.4%

Private network service provider 1 4 5 0.3%

Research Scientist 1 1 2 1 5 0.3%

Embedded Software Developer 3 3 0.2%

Security Expert 2 2  0.1%

Journalist/Analyst/Author 1 1 2 01%

IP Company 1 1 2 0.1%

Attorney/Legal 1 1 01%

Systems Administrator 1 1 01%

Network equipment manufacturer 1 1 01%

Other* 21 1 8 5 - - - - - - - - 35 22%

Unknown 3 6 10 9 28 1.8%

Institutional usage 242 340 295 238 1,115 70%

Total 335 471 446 341 - - - - - - - - 1,593 100%
* Other (Please explain) Breakout Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2023YTD
Other (Please explain)-EHS Professional 9 9
Other (Please explain)-Accredited Test Laboratory 6 6
Other (Please explain)-Government contractor 6 6
Other (Please explain)-Independent Consultant in Electromagnetics 4 4
Other (Please explain)-EMC Engineer 3 3
Other (Please explain)-Systems Engineer 2 2
Other (Please explain)-USAF Veteran 1 1
Other (Please explain)-Wireless Infrastructure Provider 1 1



Other (Please explain)-Renewable Energy Developer 1
Other (Please explain)-Technical Writer/Editor 1
Other (Please explain)-Engineer

subtotal 21 1 8 5 - - - - -

Systems Administrator, 0.000627746

IP Company, 0.001255493
Journalist/Analyst/Author,

Network equipment manufacturer,
0.001255493 1p 1ntegrator, 0.003765AJg627726
Security Expert, 0.001255493 y/Legal,

27746 Other *,...
Embedded Software Developer,

0.001883239
Research Scientist, 0.00313873.

Private network service provider,

Common Criteria LQ&?‘b“&Eﬁﬁém

Standards Developer, 0.008160703 /
Students, 0.008160703/~

Military User, 0.010043942 /
Verification Engineer, 0.012554928 /

Government User, 0.012554928 /
Government user (non-Military), /

0.019460138

igner, 0.030131827

en, 0.025737602

Government, 0.023226616
Safety/Risk Manager, 0.019460138



TC95 Chairman’s Report

C-K. Chou

June 17, 2023
Newbury, UK




ICES Organization chart

SCC39 is changed
to Standards Committee SC

Reporting to IEEE SA
Standards and Standards
Innovations Strategic (S&SI)

Management and
Delivery Committees (SMDC)

IEEE
SASB
Liaison with International
Groups: S
WHO, NATO, ITU, IEC, H
ICNIRP, ... : 4 7
[ . anagement,
i--, S;:é:Egg «—- - Oversight,
- - - I Representation...
Liaison with National ! AdCom
Groups: :
ACGIH, NCRP, US Federal [*---~
Agencies, Health Canada...
TC-34 Standards e Standards
SC-1 SC-2 Sc-1 SC-2 SC-3 Sc-4 Sc-5 SC-6
JC-34 IC-95
SC-1: Measurement Techniques SC-1: Measurements and Calculations
WG-1: SAR-Handheld Devices SC-2: Warning Signs, Hazard Communications
SC-2: Computational Techniques SC-3: Low-frequency Exposure Limits
WG-1: General FDTD Requirements SC-4: High-frequency Exposure Limits
WG-2: Vehicle mounted antenna configurations SC-5: Electro-explosive Devices
WG-3: Mobile phones/personal wireless devices SC-6: EMF Modeling and Dosimetry

WG-4:

General FEM Requirements



Dr. Marvin Ziskin's memorial Service

» Was held on April 2, 2023 at Temple University

» |CES senft flowers

» |CES members, Ken Foster and Quirino Balzano
gave presentations; Bill Bailey and Don Haes

also attended the service




IEEE C95 Get Program statistics

Statistics of January —April, 2023

Thanks to Department of Defense




C-K's Activities:

% January 22, 2023 in Las Vegas, NV

C-K. Chou, K.R. Foster “RF Exposure Levels from Mobile Phones and
Base Stations” 2023 IEEE Radio & Wireless Week, Workshop #4:
Health Aspects of Milimeter-Wave Radiations in 5G and Beyond

«History of the issues

=Controversies

«EXposure standards

«WHO systematic reviews

Mobile phone and basestation exposure levels
=Conclusions

Q&A

)

L)

» C-K's paper “Controversy in Eleciromagnetic Safety”, International
Journal of Environmental Research and Public Health,

https:// www.mdpi.com/1660-4601/19/24/16942 1200 accesses
during the last 6 months.
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Workshop 4: WS04
Workshop on the Activities of IEEE International Committee on Electromagnetic
Safety
Wednesday 21 June

17:00 - 18:30
L1
Chair: Dr Chung-Kwang Chou

Summary
This Workshop introduces the International Committee on Electromagnetic Safety (ICES) of the

Institute of Electrical and Electronics Engineers (IEEE) of its organization and activities. ICES
follows an open consensus process, with a balance of disciplines and a balanced representa-
tion from the medical, scientific, engineering, industrial, government, and military communities.
ICES strives to achieve consensus among all the stakeholders in the safe use of electromagnetic
energy, thereby producing practical science-based standards that are readily accepted and ap-
plied. Now, ICES is one of the 113 Standards Committees under the IEEE Standards Association.
Membership application is open to those with material interest. Interested individuals can join
ICES meetings (held biannually) as announced on website (https://www.ices-emfsafety.org/home/
meetings/) and then apply for a membership.

[17:00] Introduction
17:101 IEEE/ICE Functioning Principl Poli Procedur

Dr Jafar Keshvari
Aalto University, Espoo, Finland. UK Huawei Technologies, Reading, United Kingdom

[17:30] Activities of IEEE/ICES TC34

Dr Teruo Onishi
National Institute of Information and Communications Technology, NICT, Tokyo, Japan

[18:50] Activities of IEEE International Committee on Electromagnetic Safety TC95

Dr Chung-Kwang Chou
C-K. Chou Consulting, Dublin, California, USA

[18:10] Discussion
All







ICES

IEEE International Committee on Electromagnetic Safety

Interim Treasurer’s Report

June 17, 2023 Meeting
C-K. Chou



2023 balance

1/1/2023 20,295.12
Interests (6 months) 284.71
Meeting registration fees

(Chandler AZ meeting) 3803.69
PayPal fees -142.73

Meeting site expenses

-1,791.78
(Chandler, AZ)
Food expenses (Chandler, AZ) -1,085.63
Flowers (Dr. Ziskin) -229.99
Database website _419.70
6/17/2023 20713.69







© ICES
Membership Update

Roel Escobar
Membership Chair
June 2023

a

DISTRIBUTION STATEMENT A: Approved for public release; PA # TSRL 16-TSRL 16-0324



€ ICES AGENDA

* Member Report

* Membership Model

DISTRIBUTION STATEMENT A: Approved for public release; PA # TSRL 16-0324



@ ICES Reports

* 184 Members

* Newest Members

Stephen Lockwood (Engineer, Hatfield & Dawson)

David Witkowski (Engineer, Oku Solutions lic)

Lt Col Lisa Roach (Chief of Radiation Health, Air Force)

Maj Benjamin McComb (Bioenvironmental Engineer, Air Force)

Phillip Dew (Sales, Wave Control)

DISTRIBUTION STATEMENT A: Approved for public release; PA # TSRL 16-0324



— ICES Reports

Country Demographics —July 2021

9 HR
us -9 IN
CA -7 NL
AU - 6 AT
JP - 6 BG
UK - 6 CN
CH - 6 CcZ
FR - 4 Fl
GR - 4 HU
KR - 4 NZ
IE - 3 PL
IL - 3 SE
IT - 3 Sl
MY - 3 TH
BE - 2 TR
DE - 2

mUS mCA =AU »JP mUK mCH mFR wGR mKR w|E m|L m|T s« MY mBE = DE " HR =[N = NL = AT s« BG «CN = CZ mF| m HU = NZ

DISTRIBUTION STATEMENT A: Approved for public release; PA # TSRL 16-0324
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& ICES Membership Model

Promote diversity and recruit active members

Provide value proposition to new, prospective members
while doing the same for current active members

P&P Approved & Published in April 2023

Recruit additional members with medical and biology
expertise

Require a streamlined electronic membership management
system

DISTRIBUTION STATEMENT A: Approved for public release; PA # TSRL 16-0324 5



€ ICES Future Goals

* Working with Yujuan to have a more formal / digital
way of maintaining membership list.

* Active engagement w/ members
* Clarify P&P (2023) and update member list

DISTRIBUTION STATEMENT A: Approved for public release; PA # TSRL 16-0324
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IEEE SA STAFF UPDATE

PAT RODER
SENIOR PROGRAM MANAGER
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AGENDA

1 Status of TC95 PARs & Standards
1 Status of TC34 PARs & Standards
Q IEEE SA Updates/Reminders

O

O O O O

by,

m
/
G

/‘J’/‘ )’/

T

WG P&Ps
Mandatory Training Update

IMeet Accounts & Consent to Privacy Policy
Meeting Announcement & Agenda Timing
Inclusion of Participant Behavior Slides

IEEE SA 582w <$IEEE >




STATUS OF TC95 PARS

PAR
PAR Approval PAR
Number [Committee Title Date Expiration Status
Standard for Military Workplaces --
Force Health Protection Regarding
Personnel Exposure to Electric,
PC95.1- Magnetic, and Electromagnetic Fields, Draft
2345 SCC39/TC95_SC3-4/0 Hz to 300 GHz 5/21/2019 |12/31/2023 |Development

IEEE SA 582w

< IEEE



STATUS OF TC95 STANDARDS

Standard Number Year Committee Title SASB Expiration Status
IEEE Recommended Practice
for Measurements and
Computations of Electric, Magnetic,
and Electromagnetic Fields with
Respect to Human Exposure to Such
€95.3 2021 | SASB/SCC39/TCO5/5C1 Fields, 0 Hz to 300 GHz 12/31/2031| Active
IEEE Standard for Safety Levels with
Respect to Human Exposure to
Electric, Magnetic and
C95.1- SASB/SCC39/TC95/C95.1| Electromagnetic Fields, 0 Hz to 300
2019/Cor 1 2019 Rev. WG GHz - Corrigendum 1 12/31/2029 | Active
IEEE Standard for Military
Workplaces--Force Health
Protection Regarding Personnel Revision
Exposure to Electric, Magnetic, and PAR
SASB/SCC39/TC95 NATO | Electromagnetic Fields, 0 Hz to 300 opened in
C95.1-2345 2014 WG GHz 12/31/2024 2019
IEEE Standard for Radio-Frequency
C95.2 2018 SASB/SCC39/TC95 SC2 | Energy and Current-Flow Symbols | 12/31/2028 | Active
IEEE SA &82en @lEEE 4




STATUS OF TC95 STANDARDS (CONTINUED)

Standard
Number Year [Committee [Title ISASB Expiration Status
TCo5/5C1 IEEE Standard for Safety Levels with Respect to

Human Exposure to Electric, Magnetic, and

C95.1 2019 Electromagnetic Fields, 0 Hz to 300 GHz 12/31/2029 Active
IEEE Guide for the Definition of Incident Power

2889 2021 [TC95/SC6 [Density to Correlate Surface Temperature Elevation 12/31/2031 Active
IEEE Standard for Safety Levels with Respect to
Human Exposure to Electric, Magnetic, and

C95.1/Cor Electromagnetic Fields, 0 Hz to 300 GHz - Corrigenda

2 2020 [TC95/SC1 |2 12/31/2029| Active
IEEE Recommended Practice for Radio Frequency

C95.7 2022 [TC95/SC2 [Safety Programs, 3 kHz to 300 GHz 12/31/2032 Active

IEEE SA 5856w ‘@lEEE




STATUS OF TC34 PARS

PAR
Number

Committee

Title

Approval
Date

PAR
Expiration

Status

P63184

TC34/sC1

Assessment methods of the human exposure to
electric and magnetic fields from wireless powe
r transfer systems - models, instrumentation, m
easurement and numerical methods and proced
ures (Frequency range of 1 kHz to 30 MHz)

13 Feb 202
0

31 Dec 2024

Comment
Resolution

P62704-

Ra

TC34/SC2

Standard for Determining the Peak Spatial-
Average Specific Absorption Rate (SAR) in the
Human Body from Wireless Communications
Devices, 30 MHz to 6 GHz -- Part 2: Specific
Requirements for Finite Difference Time Domain
(FDTD) Modelling of Exposure from Vehicle
Mounted Antennas Amendment 1

24 Sep 2020

31 Dec 2024

Draft
Development

P62704-1

TC34/SC2

Standard for Determining the Peak Spatial
Average Specific Absorption Rate (SAR) in the
Human Body from Wireless Communications
Devices, 30 MHz to 6 GHz. Part 1: General
Requirements for using the Finite Difference Time

Domain (FDTD) Method for SAR Calculations

24 Sep 2020

31 Dec 2024

Comment

Resolution

IEEE S

STANDARDS
ASSOCIATION

$IEEE -




STATUS OF TC34 PARS (CONTINUED)

PAR Approval PAR
Number [Committee [Title Date Expiration Status
P62704 | TC34/SC2 | Determining the Peak Spatial-Average Specific A | 3 Dec 2020 | 31 Dec 2024 | Draft
-3 bsorption Rate (SAR) in the Human Body from Developme
Wireless Communications Devices, 30 MHz -6 G nt
Hz Part 3: Specific Requirements for Using the Fi
nite Difference Time Domain (FDTD) Method for
SAR Calculations of Mobile Phones
Measurement procedure for the assessment of
specific absorption rate of human exposure to
radio frequency fields from hand-held and body-
mounted wireless communication devices - Part 3: On Hold-
Vector measurement-based systems (Frequency Comment
P62209-3 [TC34/SC1 [range of 600 MHz to 6 GHz) 3 Dec 2020 (31 Dec 2024 |Resolution
IEC/IEEE International Standard - Determining the
peak spatial-average specific absorption rate
(SAR) in the human body from wireless Draft
P62704-4TC34/5C2 communication devices, 30 MHz to 6 GHz — Part 4: 10 Feb 2021 |31 Dec 2025 Development
General requirements for using the finite element
method for SAR calculations
_IEEE ASSOCIATION @IE‘E‘E—7—



STATUS OF TC34 STANDARDS

Standard #

Year

Committee

Title

SASB
Expiration

Status

62704-4

2020

TC34/sC2

IEC/IEEE International Standard - Determining the
peak spatial-average specific absorption rate (SAR)
in the human body from wireless communication
devices, 30 MHz to 6 GHz — Part 4: General
requirements for using the finite element method
for SAR calculations

12/31/2030

Active

62704-1

2017

TC34/sC2

IEC/IEEE International Standard for Determining the
Peak Spatial Average Specific Absorption Rate (SAR)
in the Human Body from Wireless Communications
Devices, 30 MHz - 6 GHz. Part 1: General
Requirements for using the Finite Difference Time
Domain (FDTD) Method for SAR Calculations

12/31/2027

Active

62704-2

2017

TC34/sC2

IEEE/IEC International Standard -- Determining the
peak spatial-average specific absorption rate (SAR)
in the human body from wireless communications
devices, 30 MHz to 6 GHz -- Part 2: Specific
requirements for finite difference time domain
(FDTD) modelling of exposure from vehicle mounted
antennas

12/31/2027

Active

IEEE SA

STANDARDS
ASSOCIATION

< IEEE




STATUS OF TC34 STANDARDS (CONTINUED)

Standard

Number Year Committee

Title

SASB
Expiration

Status

62704-3 | 2017

TC34/SC2

Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body from
Wireless Communications Devices, 30 MHz - 6 GHz
Part 3: Specific Requirements for Using the Finite
Difference Time Domain (FDTD) Method for SAR
Calculations of Mobile Phones

12/31/2027

Active

63195-1 | 2022

TC34/sC2

IEEE/IEC International Standard Assessment of
power density of human exposure to radio
frequency fields from wireless devices in close
proximity to the head and body (frequency range of
6 GHz to 300 GHz)--Part 1: Measurement procedure

12/31/2032

Active

63195-2 | 2022

TC34/sC2

IEC/IEEE International Standard - Assessment of
power density of human exposure to radio
frequency fields from wireless devices in close
proximity to the head and body (frequency range of
6 GHz to 300 GHz)--Part 2: Computational
procedure

12/31/2032

Active

STANDARDS
ASSOCIATION
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STATUS OF TC34 STANDARDS (CONTINUED)

Standard SASB
Number Year Committee Title Expiration Status
|IEEE Guide for EMF Exposure Assessment of Internet of
1528.7 2020 TC34/SC2 Things (IoT) Technologies and Devices 12/31/2030 Active
IEC/IEEE International Standard - Measurement procedure
62209-1 2020 for the assessment of specific absorption rate of human
528 exposure to radio frequency fields from hand-held and
body-mounted wireless communication devices — Part 1528:
TC34/SC2 Human models, instrumentation, and procedures
(Frequency range of 4 MHz to 10 GHz) 12/31/2030 Active
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IEEE SA UPDATES - PAR/STANDARDS STATUS

(CONT'D)

IEEE SA Standards Board 2023 Schedule
September 20, 2023 (August 11 submittal deadline)
October 24, 2023 (September 13 submittal deadline)
December 6, 2023 (October 16 submittal deadline)

IEEE SA 582w <IEEE




IEEE SA UPDATES

O SA Staff Update

o WG P&Ps

Mandatory Training Update

IMeet Accounts & Consent to Privacy Policy
Meeting Announcement & Agenda Timing

o O O O

Inclusion of Participant Behavior Slides

IEEE SA 582w <$IEEE »




POLICIES AND PROCEDURES

O Standards Committee P&P was approved by the SASB on 30
March 2023

O P&P can be found here: https://ieee.app.box.com/v/PandP-
|CES-SC

1 WG P&P needs to be developed

 Default is the baseline Simplified Individual WG P&Ps which
can be found here: IEEE SA Baseline Policies & Procedures —
IEEE Standards WGs — Simplified Individual Version (DOC)

IEEE SA 582w <$IEEE =




UPDATES ON THE MANDATORY WG CHAIR
FUNDAMENTALS TRAINING

0O The IEEE_ Standards Association Standards Board took action to modify
the required training policy for IEEE SA Standards Committee Officers
and Working Group Officers.

The following revisions are now in effect:

Understanding IEEE SA’s Antitrust, Competition, and Commercial Terms
Policies training shall be completed by Standards Committee/Working
Group Officers within 90 days of appointment as such or by 31 December
2023, whichever is later.

Completion of Working Group Chair Fundamentals is now optional.

For the latest information concerning IEEE SA Required Training, please
visit IEEE SA Volunteer Required Training Support Portal
(https://standards-support.ieee.org/hc/en-us/articles/7587458107540-
IEEE-SA-Volunteer-Required-Training)

For issues or questions on the training contact;
satrainingdevelopment@ieee.org

IEEE SA 582w <$IEEE




UPDATES TO MANDATORY TRAINING -FAQS

*How does training required as part of my role with IEEE Standards
Association (IEEE SA) differ from IEEE Compliance Training?

*Who is required to take IEEE Standard Association (IEEE SA) Training?
How will | know if I'm required to take compliance courses?
*How do | access the IEEE SA reguired courses?

Can | access other courses that | have purchased on the ILN on the same
site where my IEEE SA required courses are located?

*What username and password do | use to log in to ILN?
*Where can | learn more about ILN?
*How often do | need to retake training?

*Can | receive Professional Development Hours (PDHSs) for these
trainings?

*Who do | contact for technical assistance?

*Who do | contact with concerns regarding the content of IEEE SA
Required Volunteer Training?

*How much of a time commitment are these courses?
Do | need to complete the entire course in one sitting?

IEEE SA 512885, &IEEE s




CONSENT TO IEEE PRIVACY POLICY

O

IEEE SA has noted that many of the volunteers who are using
iMeet Central have not consented to the IEEE Privacy Policy. If
you have received such an email, please provide consent if you
agree to the IEEE Privacy Policy by completing the following
online form and indicating "Standards Development Activities
and Tools" as the "Applicable Program™:
https://engagestandards.ieee.org/IEEE-SA-Privacy-Policy-
Acceptance.html.

If you find that your iMeet account has been deactivated for not
consenting to the IEEE Privacy Policy, please contact; standards-
support@ieee.org

Kindly please consent to the Privacy policy :
https://engagestandards.ieee.org/IEEE-SA-Privacy-Policy-
Acceptance.html.

A Validator Tool is available to check if the volunteers have
consented to the IEEE Privacy Policy. IEEE SA will provide training
for the WG officers to use the validator tool as needed.

IEEE SA 582w $IEEE s




PARTICIPANT BEHAVIOR

IEEE SASB has approved the following addition to clause 5.3.3 of the IEEE
SASB Operations Manual.

5.3.3 Standards development meetings:

The IEEE SA Individual method or Entity method participant behavior
slide set, as applicable, shall be either presented at the beginning of
every IEEE SA standards development meeting, or distributed prior to
the meeting along with the meeting agenda. If the slides are
distributed with the meeting agenda, all meeting participants shall be
informed at the beginning of the meeting that participant behavior
shall comply with the outlined requirements.

Slides are located at:

https://standards.ieee.org/content/ieee-
standards/en/about/policies/index.html

IEEE SA 582w < IEEE




PARTICIPANT BEHAVIOR IN IEEE
SA ACTIVITIES IS GUIDED BY THE
IEEE CODES OF ETHICS &

Coglﬁogt‘l'!ip:alnts in IEEE SA activities are expected to adhere to the

core principles underlying the:
M — |EEE Code of Ethics
M - |EEE Code of Conduct
¢ The core principles of the IEEE Codes of Ethics & Conduct are to:
B — Uphold the highest standards of integrity, responsible behavior, and
ethical and professional conduct
B — Treat people fairly and with respect, to not engage in harassment,
discrimination, or retaliation, and to protect people's privacy.
B — Avoid injuring others, their property, reputation, or employment by
false or malicious action
¢ The most recent versions of these Codes are available at

http://www.ieee.org/about/corporate/governance



PARTICIPANTS IN THE IEEE SA
“INDIVIDUAL PROCESS"” SHALL ACT
INDEPENDENTLY OF OTHERS,
INCLUDING EMPLOYERS

* The IEEE SA Standards Board Bylaws require that “participants in the
IEEE standards development individual process shall act based on their
qualifications and experience”

» This means patrticipants:

— Shall act & vote based on their personal & independent opinions derived from
their expertise, knowledge, and qualifications

— Shall not act or vote based on any obligation to or any direction from any other
person or organization, including an employer or client, regardless of any
external commitments, agreements, contracts, or orders

— Shall not direct the actions or votes of other participants or retaliate against
other participants for fulfilling their responsibility to act & vote based on their
personal & independently developed opinions

By participating in standards activities using the “individual process”, you
are deemed to accept these requirements; if you are unable to satisfy
these requirements then you shall immediately cease any patrticipation



IEEE SA STANDARDS ACTIVITIES
SHALL ALLOW THE FAIR &
EQUITABLE CONSIDERATION OF

AI’l'IlE M!EA%R:JQM(I§ Bylaws (clause 5.2.1.3) specifies that “the

standards development process shall not be dominated by any single interest
category, individual, or organization”
— This means no participant may exercise “authority, leadership, or influence by

reason of superior leverage, strength, or representation to the exclusion of fair
and equitable consideration of other viewpoints” or “to hinder the progress of the

standards development activity”

e This rule applies equally to those participating in a standards
development project and to that project’s leadership group

e Any person who reasonably suspects that dominance is occurring in a standards
development project is encouraged to bring the issue to the attention of the
Standards Committee or the project’s IEEE SA Program Manager



QUESTIONS?
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The Royal Society of Medicine: 1 Wimpole Street W1G oAE

Radiofrequency Radiation from Wireless Communication Sources

Are Safety Limits Valid?

International Commission on Biological Effects of Electromagnetic Fields

ICBE-EMF Prof. Kent Chamberlin Dr. Erica Mallery-Blythe  Prof. James Lin Mr. David Gee Prof. John Frank

14" June 2-6pm
Refreshments Provided:
1.30pm and 5.30pm
Invitation only

RSVP to: Anita Lowe
eventrfr@gmail.com

Presentation to |IEEE TC95

June 17, 2023

by:
Kent Chamberlin, PhD
Professor & Chair Emeritus
Fulbright Distinguished Chair
Dept. of Electrical & Computer Engineering
University of New Hampshire

International Commission on the Biological
Effects of Electromagnetic Radiation

Vice Chair

6/17/2023
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NH Commission * The Commission was convened through
on the Health bipartisan legislation that was passed by
both houses of the legislature and signed by
and
. the Governor
Environmental * This is the first legislation passed in the
Impacts of 5G United States calling for the formation of
and Wireless a state commission to explore the health
Technology effects of microwave radiation

* The 13 Commission members had
backgrounds that included medicine,
physics, toxicology, electromagnetics,
epidemiology, biostatistics, occupational
health, public health policy, business, and
law

* Why does the insurance industry recognize
wireless radiation as a risk, but will not
insure for damages caused by it?

Some of the * Why have the many hundreds of peer-
. reviewed studies showing harm from
Questions wireless radiation been ignored by the
Posed to the ICNIRP and the FCC?

* Why are ICNIRP/FCC guidelines based solely
on thermal effects, when non-thermal
effects have been documented?

* Why did the World Health Organization
classify wireless radiation as a possible
carcinogen, and why is that fact being

N\ ignored by ICNIRP and the FCC?

ICBE-EMF

N—"

Commission
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Sources of Information for the Findings of the N

g ICBE-EMF
Commission e

* Peer-reviewed and Commission-vetted, publications
* Regulatory agencies (FCC, FDA, EPA).

* They were invited to meet with the commission, but they did
not, nor did they provide sufficient answers our questions.

* Outside experts: all presenters except one provided clear
evidence that wireless radiation poses a threat to human health
and the environment

* The presenter who did not acknowledge those risks was the

presenter from the telecommunications industry; he was
also the only person paid to present

* We identified hundreds of top-tier
publications that showed harm from low-
level wireless radiation exposure.

Outcome of * As of 2020, the vast majority of peer-
Peer-Reviewed reviewed publications showed harm from
. exposure.
the ratu s * 240 out of 261 (91%) of studies showed free
Review radical (oxidative damage) effects resulting from

low-level RFR exposure

* The International Agency for Research on
Cancer (IARC) has identified oxidative stress
(which can lead to genotoxicity and
carcinogenicity) as a common characteristic of
several human carcinogens

VN
ICBE-EMF
—
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Oxidative Effects, Primary Mechanism for Wireless

Radiation Harm

* As noted on the previous slide, the primary mechanism by which
exposure causes harm are oxidative changes, which can lead to an
increase in free radicals. Those free radicals can lead to chronic
inflammation and a host of adverse outcomes including:

* Neurodegenerative disease (Alzheimer’s)
* Cancer

* Cardiovascular disease

* Diabetes

* Chromosome damage

* Neuronal DNA damage

* Neuropsychiatric effects A\
* Sperm damage I_BE_E_F
N—

Assessing How the Current ICNIRP/FCC Exposure Guidelines Were Set

+ Current limits were set in the 1980s and were based on
short-term (around an hour) behavioral studies on 8 rats
and 5 monkeys (reference)

* The assumption with these limits is that if a radio
signal is not strong enough to warm tissues, it will
not cause harm

+ The animals were food-deprived, and their task was
to press a lever to receive food pellets

* The animals were exposed to increasing levels of
radiation until they could no longer perform their
task; that level was designated as the upper
exposure limit

» An arbitrary safety factor of 50 was then applied to

that number to come up with a radiation threshold for
the general public (a factor of 10 for workers)

OR
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Recap of How
ICNIRP/FCC
Guidelines
Were Set

The ICNIRP/FCC radiation guidelines
currently being used today for lifetime
exposures are based on:

* Studies lasting an hour or less

* A single endpoint attributed to heating
effect

* A small sampling of animals (8 rats and 5
monkeys)

* An arbitrary “safety factor”

A
ICBE-EMF

—

Left side of tree: 3380 uW/m? (0.03% of ICNIRP/FCC limit)
Right side of tree: 500 pW/m?2(0.005% of ICNIRP/FCC limit

No. 14 from Group 1 (Table 4), Norway Maple Tree (Acer platanoides), Hallstadt, KonigshofstraRe/Friedhof (2008—2019)

10



* Meta study of 38 previous studies: Evidence for a
health risk by RF on humans living around mobile

EpldemlO|Ogv phone base stations: from radiofrequency
for peop|e sickness to cancer
. . * 73.6% of studies showed effects of
Living Near radiofrequency sickness
Cell Towers * 76.9% of studies showed increased cancer
rates

75% of studies showed changes in
biochemical parameters
Studies also showed negative impacts on
animals and trees.
RN A distance of 500 meters from a cell tower
@E;EM;F, appears to be a “reasonable” cutoff distance
N— for adverse health effects.

11

11

Captured Agency:
How the Federal Communications What Role Do Regulatory Agencies

Commission Is Dominated by the Play?
'+ Industries It Presumably Regulates

by Norm Alster

”Industry controls the FCC through a soup-to-
nuts stranglehold that extends from its well-
placed campaign spending in Congress
through its control of the FCC's Congressional
oversight committees to its persistent agency
lobbying.”

https://ethics.harvard.edu/files/center-for-
ethics/files/capturedagency_alster.pdf

6/17/2023

‘ ICBE-EMF
X

www.ethics.harvard.edu

12
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Final Report submitted in November 2020

* Wireless radiation, which includes 5G,
poses a significant threat to human
health and the environment.

* Electro Hypersensitivity (EHS) is an

Commission illness caused by wireless radiation.
- - * The ICNIRP/FCC radiation guidelines
M a_lorlty and policies (the 1996
Telecommunications Act) are not
adequate to protect people and the
environment from harm.

Conclusions
Reached by

R\
ICBE-EMF

N

13

* Issue a resolution to US Congress to require the
FCC to commission an independent health study
and review of exposure limits.

* Engage agencies such as the EPA to develop
wireless-radiation safety limits that will protect the
s trees, plants, birds, insects, pollinators and people.

Commission « Require setbacks for new wireless antennas from

Recommendations residences, businesses, and schools (500 meters).

(abbreviated) * Establish wireless-radiation free zones in
commercial/public buildings.

» Require health agencies to educate on minimizing
wireless-radiation exposure with multimedia public
service announcements — especially for pregnant
women and babies.

ICBE-EMF
N\
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* A formal state commission of unbiased experts,
formed through bipartisan legislation, concluded
that low-level microwave radiation is harmful to

Concluding human health and the environment

* Technological developments should be pursued
to lessen exposure levels while continuing to
provide connectivity

* Migration to fiber connections and wired
connections is a good start

NEINEIRS

* Those in a position to do so are strongly
encouraged to enact protections against
microwave radiation, which includes delaying the
rollout of 5G in its present form






6(z THZ AND SAFETY ABOVE 300 GHZ
David Sliney, Ph.D.

Recent Associate Faculty — Dept. of Environmental
Health Sciences, Johns Hopkins University School
of Public Health, Baltimore, MD, USA

Formerly — US Army Center for Health Promotion and
Preventive Medicine, Aberdeen Proving Ground, MD, USA

‘mber ACGIH Physical Agents TLV Committee,
IEC & ISO TCs on lasers, ICES, etc.

‘Past Member — ICNIRP and IRPA/INIRC

Presented at IEEE/ICES TC95- 17 June 2023



IR-C AND THZ SPECTRAL DESIGNATIONS

- Wavelength A (nm)
iI0° 10 W0 1W0° W* W*e 10° 107!
| | | | | | | |

Ultraviolet Infrared Microwave

| | | | | 1 | | |
10* 19° 1w 10° 1w* w' 1w" 10”
Frequency v (Hz)

Traditional Dividing Line between far-infrared (IR-C
Band) and microwave (sub-mm) regions has been at 300
GHz, 1.e., @ A =1 mm 1n standards and publications related

to occupational and environmental health, e.g., EN, WHO,
ICNIRP, ICOH, ILO, AIHA, ACGIH, ANSI,, etc.

CIE/ISO/ACGIH/ICNIRP Definition —
IR-C extends from 3 um (100 THz) to 1 mm (300 GHz)



IS THERE A GAP IN GUIDELINES FOR HUMAN
EXPOSURE BETWEEN RF & FAR-INFRARED?

RF (mm-wave) guidelines exist to 300 GHz (A <1 mm)

Optical radiation exposure guidelines are explicitly
clear for wavelengths less than 3 pm (3,000 nm).

Laser guideline limits have always included IR-C
(3 pm to 1,000 pm = 1 mm).
Why do we have an apparent gap for incoherent
IR-C?

Radiant heating has widespread public acceptance.

Heat stress and heat strain becomes the health hazard from
surface heating of the skin in the IR-C band (but this 1s also
true with mm-wave exposures)

Radiant heating is only one element of heat stress!

Isolated infrared limits without humidity, air-flow and air
temperature are considered meaningless — or at least unwise!



THE TWO EXTREME ENDS OF THE OPTICAL
SPECTRUM — 1 MM (300 GHZ AND 200-230 NM)
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WHY IS THERE AN APPARENT CONTRADICTION IN
GUIDELINES AT 1-MM WAVELENGTH(300 GHZ)?

Health-Protection Guidelines developed from quite
different underlying assumptions about biological
effects, dosimetry, applications, public perceptions and
philosophy of protection

Radiofrequency radiation Dosimetry of volumic, mass
absorption; SAR or EM Field quantities.

Concerns of unknown (“toxic”) effects, thresholds
Public concerns; may be politically controversial

Optical Radiation and LASERs applied to IR-C
Surface, thin-layer absorption, lack of pub. concern
Philosophy: Optimization of Benefits-vs.-Risks

Recognition of environmental thermal conditions



TEMPERATURE AND THERMAL EFFECTS

“Please remember — Temperature
1s a physiological factor and not
a toxic agent.”

— Prof. Jan A. J. Stolwijk

Yale University School of Public Health
Pioneer in heat-stress physiology, epidemiology
Past member, ICNIRP, ACGIH PAC etc.

Core body temperature:

T = 37° C with ~0.5 C diurnal fluctuations
Thermoregulatory mechanisms of humans — excellent!

Stolwijk & Hardy, Control of Body Temperature, Chap 4, in Handbook of Physiology,
Reactions to Environmental Agents, Wiley, 2011. Amer. Physiol. Society



DIFFERENT RATIONALES FOR EXPOSURE LIMITS:
— IN THE OPTICAL SPECTRUM — IN THE RF SPECTRUM

If we applied to the optical spectrum the same
basic restrictions, even just limiting
Temperature elevations to 1°C, and follow the
rationale with large reduction factors used in
the RF community, then we could not permit:

Infant radiant warmers

Radiant heat of any type

Saunas

Walking outdoors in the summer time

Many electric lamps

Many electronic products

Why not apply the same rationale used for
infrared exposure limits to the mm-wave region?



CONCEPTS OF RADIATION PROTECTION

RF APPROACH

Radiofrequency Radiation

Greatest concerns —

30-300 MHz Whole-body resonance
Electrically excited tissues

Chronic Exposure (but not TWA > 6min)

Coherent Radiation
- Resonant circuits

Incoherent Radiation
- Background very, very low
- 21-cm line of H, , static

Public Perceptions — Concerns &
dislikes for “ugly towers” nearby;
media sensationalism

Human experience — no real
sensation of radiation; mysterious;
“Any sufficiently advanced

technology 1s indistinguishable from
L Y WY A Ve |

| OPTICAL APPROACH

Optical Radiation

Greatest Concern — Ultraviolet: low
-Photochemical Effects (UV/Vis) TWA
Thermal effects — Lasers and pulsed
sources - acute effects

Coherent Radiation
— LASERs

Incoherent Radiation
Incoherent — UV & Sunlight; lamps
Incoherent IR — Thermal Radiators

Public Perceptions — “Sunlight is
good,” radiant heating nice — “What’s
the risk?” Desired techol. Good press

Human Experience — Evolved
under sunlight and the warmth of
fire (IR); “Sauna 1s good;” almost all
lamps are safe



BACKGROUND - INFRARED (IR)
RADIATION - the CIE Bands

Infrared (IR) radiation 1s defined as optical
radiation in the wavelength range from
approx1mately 780 nm to 1,000 pm = 1 mm.

IR radiation i1s divided into IR-A (A ~ 780 nm
to 1400 nm), IR-B (1400 nm - 3000 nm) and
IR-C (3000 nm — 1 mm).

Most high-intensity light sources emit
negligible levels of IR-C compared to shorter
wavelengths and produce aversion response.

Thermal discomfort typically reduces
potentially hazardous exposures to the eyes
and skin. Hazardous sources are typically
contained, filtered or baffled.




WHAT? I
Exposure limits are simply
not given for non-coherent
(IR-C) optical radiation!

Limits only for IR-C lasers!

WHY?



CURRENT ACGIH/ICNIRP EXPOSURE GUIDANCE
NON-LASER INFRARED RADIANT ENERGY

Laser exposure limits extend to 1 mm —1.e.,
0.3 THz in terms of frequency

The whole-body Laser Exposure Limit 1s 100
W/m? (10 mW/cm?) for continuous exposure.

higher values for short periods up to 1,000 s (eye
and skin)

Limit 10x higher for small areas < 100 cm?.

At present, ICNIRP and ACGIH, exposure

oguldelines for non-laser infrared are provided
only explicitly for IR-A and IR-B spectral
bands (780-3,000 nm)

IR-C should not have exposure/irradiance limits!



BLACKBODY SOURCES AND IR-C

ICNIRP & ACGIH have been frequently

asked why there are no explicit
guldelines for IR-C (non-laser)

There are several reasons, but key are:

Because IR-C 1s always a background and
does not pose a significant fraction of the
radiant energy risk for most hazardous
thermal sources

Because, when IR-C is the significant
stressor, heat stress guidelines should be
used and not a permissible irradiance

Example 100 mW/cm? (1 kW/m?) 1s
warming, pleasant and comfortable at 5° C
ambient, but painful at 35° C ambient —
The environment is the dominant
factor!




CONCLUSIONS & RECOMMENDATIONS
(FINAL — FROM IR: WHAT UNCERTAINTIES?)

There is no justification for reduction factors for a
physiological variable, i.e., for temperature T

There is no justification for a reduction factor when
normal thermoregulatory effects dwarf the basic
limit
Unlike deep-body heating, etc. there 1s little if any
“uncertainty” about biological effects if penetration
depth 1s so shallow.
Surface absorption of radiant energy is the same as IR-C
Humans have evolved under significant broad-band IR-C
Coherent (single-frequency) irradiation could only

create slightly increased resonant absorption, but
sensations would still limit the exposure!



CONCLUSION & RECOMMENDATIONS

MM-Wave Guidelines should be based on IR-C limits

If penetration depth 1s less than 0.5 mm, there should
be no surprising biological effects differing from warm
IR-C sources where there 1s vast experience.
SAR should not be used above some frequency

For f> 10 GHz or 30 GHz or...?

Transition from SAR to surface irradiance limits should
occur at f far lower than 300 GHz

Ignoring the critically important ambient thermal
environment already leads to enormous safety factors
Follow optical approach and rely on thermal sensation?

MM-wave technologies can be needlessly restricted by
current, overly conservative exposure guidelines.

Cataract 1s not a realistic risk from mm-wave exp.

Remaining questions related to Dosimetric criteria



CONCLUSIONS & RECOMMENDATIONS

(CONTINUED)

Review Measurement Specifications Conditions

Spatial Averaging area minimum 1s 11 mm diameter (1
cm?) for small beams; but can average over large area if
whole-body heating is of concern — but should we?

“Averaging” time.

o A 6-minute averaging time with equal energy was developed for
large volume exposure with slow redistribution of thermal energy.

o Surface-absorbed radiant heat means heat-flow 1s largely directed
downward to deeper tissue with vascular cooling; little radial flow

o Although 10 s 1s very conservative value in IR-C — it adds safety
o Pulsed limits with E = f(t'V4) as used in IR-C should be applied
Can step functions be avoided?

Step functions can be avoided, but only at a great cost of
simplicity. Current limits criticized as “too complex.”

Optical safety limits currently have step functions — simple!



RATIO OF RADIANCE IN IR-A,B/C
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DIFFERENT HISTORIES
- DIFFERENT EVOLUTION OF LIMITS

In USA — 1956-1962 — Research program on RF biological
effects research and ANSI Committee C95 develops the
first consensus occupational lIimits 1965 — Main
contributors Telecommunications industry + Bell
Laboratories + the defense community + research labs.

Political controversies; unknowns, more conservative limits
from USSR and then Scandinavia and other groups

IRPA/INIRC- 1977 — 1985 — Conservative compromise

LASER — 1968-1972 — ANSI Z136 Committee developed
first consensus standard by bioeffects research community
govt. agencies, defense, universities and industry

Lasers had “good press” and the public wants laser Tx
Worldwide consensus 1in Iimits — ANSI, IEC, CIE, ACGIH

No controversies on optical/laser tissue-interaction mechanisms



THE IMPORTANCE OF AMBIENT CONDITIONS
— HEAT STRESS & STRAIN

Unlike IR-B and IR-A hazardous sources, the
ambient determines whether IR-C sources are
a whole-body 1rradiation problem — unless one
1s speaking of lasers, which can heat a spot

An irradiance of 100 W/m? 1s just detectable at room
temperature. Sensation & Comfort dependent on T.

An 1irradiance of 1 kW/m? (whole-body) gives life-
saving warmth under frigid conditions, but could
provoke a heat stroke at 35° C.

IR-C 1s readily filtered from a radiometer
reading by a glass window; ambient
fluctuations then do not complicate readings



BIOEFFECTS - THERMOREGULATION

The human body maintains 37° C “core
body temperature” in its deep interior

This changes slightly during the circadian
rhythm, and more strongly with exercise,
possible disease states, and with thermal
loading from ambient conditions.

Heat exchange due to body heat, physical
activity, convective heat exchange,
evaporative cooling, sweating, etc. with the
environment must be balanced in order to
maintain a relatively constant body
temperature.

Heat stress, effective temperature and
thermal comfort indices have been developed
for use 1n the workplace.




WET-BULB-GLOBE TEMPERATURE (WBGT
INDEX) FOR MONITORING HEAT STRESS

From the American Conference of Governmental
Industrial Hygienists (ACGIH) circa. 1974.

With direct exposure to sunlight:
WBGT, = 0.7 T, + 0.2 T, + 0.1 T,

Without direct exposure to the sun:
WBGT,, = 0.7 T, + 0.3 T,

where:

T, ., = natural wet-bulb temperature (NWB)

T, = globe temperature (GT)

T4, = dry-bulb (air) temperature (DB)
Note that indoors the black-globe temp (largely
IR-C) accounts for only 30% of the contribution.

out



ICNIRP STATEMENT ON FAR-INFRARED - 2006*

ICNIRP provides guidelines to limit exposure to
intense infrared radiation up to A = 3 um (IR-A,IR-B).

Guidelines for exposure to energy at longer far-
infrared wavelengths (referred to as IR-C) from
lamps and other industrial sources were not

provided because these wavelengths contribute
a small fraction of the total radiant heat energy.

Guidance 1s being provided for special conditions of
lengthy far-infrared exposure that can occur despite
the conditions of hyperthermia and skin discomfort.
This can occur with elective exposure for perceived
health benefit, in infrared warming cabins or “infrared
saunas.

IR-C 1s frequently the main spectral emission
encountered in infrared warming cabins.

*JCNIRP STATEMENT ON FAR INFRARED RADIATION EXPOSURE, Health
Phys. 91(6):630-645, 2006. (download from www.icnirp.org)



MAXIMAL RADIANT EXITANCE W FROM A BLACK
BODY SURFACE (ICNIRP FAR-IR STATEMENT)
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THANK YoU!

Questions?

Backup for Questions follow



ACGIH & ICNIRP EXPOSURE
GUIDELINES, VISIBLE AND IR
THERMAL HAZARDS TO THE SKIN

The radiant exposure for durations less than 10 s

should be limil’/céled to2this very congervative guldeline:

H=20,000t Jdm =2t Jcm

ACGIH has no IR skin limits since this 1s a matter of
whole-body heat stress and not localized irradiation

But ICNIRP wanted something, so this was the ultra-
conservative recommendation

No limit 1s provided for longer exposures; normal
avoldance behavior will impose limits.

Much longer exposures are dominated by heat-stress
concerns and the WBGT guideline should be followed.



ELECTIVE EXPOSURE IN
INFRARED WARMING CABINS OR
“SAUNAS”

Classic example: wet sauna, which have
been used by millions of people.

Exposure time can be long despite
discomfort.

Far-infrared warming cabins primarily
emitting IR-C are increasingly used.

Skin heating and hyperthermia from an
IR-C warming cabin 1s produced
differently from a conventional sauna.

The heat exchange between the body and
environment 1s almost purely radiative.






ICES TC95 - SC1
Techniques, Procedures,
Instrumentation, and
Computation



June 16, 2023 1015 Newbury UK Called to Order
Agenda Accepted
SC1 Jan 2023Minutes Accepted

Peter Zollman presentation:
Amateur radio EMF compliance assessment— 10 to 50 MHz

Matt Butcher presentation:
Review of June 2023 [EC TC106 MT3 mtg.

Danie Ludick presentation:
Update on Australia / S. Africa spatial averaging study

New Business — discussion about examples, case studies, and simplification
Adjourned 1217






Highlights of the IEEE TC95-SC2 Meeting
16 June 2023; 8:15-10:00 BST

Subcommittee on Terminology, Units of
Measurements, and Hazard Communications

IEEE SA
TEEE SC2 hybrid meeting (6-16-2023) STANDARDS



June 2023; Meeting and Membership

35 Members and Observers attended the meeting
6/16/2023.

As of 6/16/23; 22 members and 11 observers (33
total) have attended at least 2 of the last 4 scheduled
meetings.




Approval of Agenda and Previous Minutes

» ICES ¢ ICES

International Committee on Electromagnetic Safety

International Committee on Electromagnetic Safety

Draft Agenda for Hybrid Meeting
IEEE/ICES TC95 Subcommittee 2 DRAFT UNAPPROVED MINUTES
Terminology, Units of Measurements, and Hazard Communications
1300 — 1500 h BST (British Summer Time)/ 1200 — 1400 UTC/ 0800 — 1000 EDT IEEE/ICES TC95 Subcommittee 2
Friday, 16 June 2023 Terminology, Units of Measurements, and Hazard Communications
: 1300 - 1700 h MST (US Mountain Standard time) (2100 — 2300 UTC)
Tuesday, 17 January 2023

1. Call to Order Tell
2. Welcome and Introduction Haes
3 IE l'mm. ‘md.( opyright requirements Haes 1. Call to Order
4. Approval of draft Agenda Tell
5. Approval of the Minutes from the January 17, 2023, onlinc mecting (sttached)  Tell o The meeting was called to order at 14:03 MT by R. Tell. D. Haes recorded the minutes.
6. Mecting topics: Tell

= Publication of IEEE C95 22 (what is new) Tell 2. Welcome and Introduction

Development of gudsnce for EME alerting ipm (0 Hz 65300 GH2) o See Appendix A for presentation by the Chairs. Attendees were asked to “sign-in" using
With focus on frequencics below 100 kH All % s b s
e e L % A the chat feature of the meeting platform. See Appendix B for and App
7. New busincss Haes =
P A o R C for a copy of the chat log.
* Who is Responsible for Implementing RF Safety Plans ata Curtis . A
Multi-Employer Site? * There was a high of 21 VIRTUAL, and 27 in-person attendees: total attendance of 48

* PAR Study Group for EME alerting signs guidance Tell/Haces at the meeting.

. P"':"“’i"d '“_h"'“l proscutations on HME mfctly progmms ”‘I'I"" « SC2 has 33 members and 14 observers who have attended at least 2 meetings out of

= Other items/interests A ;

AR the last 4 scheduled SC2 gs, Including the December SC2-hosted Webinar.

8. Time and place of next mecting Tell
9. Adjourn Tell

3. IEEE Patent and Copyright requirements

Participants have a duty to inform the IEEE of holders of essential patent claims if they or their

o IEEE SA's copyright policy is described in Clause 7 of the IEEE SA Standards Board

affiliations hold such claims. Check the web link at: https//standards ivee org/content/dam/iece-
is/standards/web/documents/other/patents pdf for more details s f s s 5

sionderds/stondardseeh/documents/otheripatents pdf for mare details Bylaws and Clause 6.1 of the IEEE SA Standards Board Operations Manual: Any

. - , ial submitted during dards develoy whether verbal, recorded, or in
If anyone in this meeting is personally aware of any patent claims that are potentially essential to 5 : gt X 2 X <
implementation of the proposed standard((s) under consideration by this group and that are not already written form, is a Contribution and shall comply with the IEEE SA Copyright Policy.
the subject of an Accepted Letter of Assurance, please speak to the committee chair today . § " 5 5

o The foregoing [copyright policy] information was provided and that the copyright slides

» comply with the IEEE policy on copyright for published documents

Participants also have a duty T
¢.org/content/dam/icce-standards/‘standards ‘web/documents/other/icee-

Details at https-//standards

were shown (or provided beforehand).




New Business Topics (taken out of order):

* R. Curtis gave a technical presentation on EME safety programs

"Who is Responsible for Implementing RF Safety Plans at a
Multi-Employer Site?”

= N <
| X
A




Meeting Topics

R. Tell informed the attendees of the latest publication of IEEE
€95.7-2022, and its availability through the TEEE GET PROGRAME.

D. Haes presented information relative to updating the IEEE C95.2E-

2018 to include guidance for EME alerting signs (O Hz to 300 GHz), and
a focus on frequencies below 100 kHz.




