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IEEE/ICES TC95 Subcommittee 1
Techniques, Procedures, and Instrumentation

Minutes: 10 June 2025 Meeting by Webex

Introduction & call to order

IEEE ICES TC95 Subcommittee 1 (SC-1) on Techniques, Procedures, Instrumentation and Computation
meeting convened by WebEx on 10 June 2025. At 09:02 EDT the meeting was called to order by SC-1
Co-Chair, (Zollman).

All attendees were welcomed, and a special welcome extended to those new participants who first
registered their interest in SC1 just prior to this meeting.

The attendance of 48 people [Attachment 1] was recorded using the Webex chat function.

SC-1 Co-Chair, (Zollman) clarified that SC-1 is a forum for sharing experience, best practice, and
establishing collaborative activities relating to EMF assessments. The SC1 scope is complementary to
the other ICES sub-committees. He then clarified that the discussions in SC1 can provide useful guidance
for the revision of IEEE Std C95.3-2021. The IEEE requires that all standards are revised at least every
10 years, so the next revision is due by May 203 1. The process to revise this standard first involves the
approval of a Project Authorization Request (PAR) and then the formation of the Revision Working
Group (RWGQG) where the actual revision is prepared. When it is time for a call for participation in the
RWG, it is anticipated that many SC1 members will come forward.

Modifications and approval of agenda

SC-1 Co-Chair, (Zollman) shared the draft agenda and asked if there were any proposals for additions or
amendments. None being presented, he asked for a motion to approve the agenda. McWilliams moved,
Curtis seconded - approved without amendment [Attachment 2].

Approval of SC-1 minutes (January 2025 meeting) and review of actions

SC-1 Co-Chair, (Zollman) noted that the draft minutes for the January 2025 meeting had been circulated
shortly after the meeting, were posted on the ICES member’s website, and again circulated to participants
for the current meeting. Typographic errors were corrected in item 3 and no other comments were
received. With the correction, the January 2025 SC1 meeting minutes were approved by the committee
on a motion from Fisher with Visser seconding.

There were two action items.

June 2024 action: Create a workshop on Beamforming and Actual Maximum. (Butcher to
coordinate)

January 2025 action: Create a task group to review techniques for assessing the exposure in close
proximity to an antenna, starting with concepts delivered in presentations today. (Butcher to
coordinate)

Co-Chair Butcher reported that both actions are ongoing with several informal discussions having been
held with interested parties. Also, the presentations to this SC-1 meeting contribute to these topics.
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Co-Chairs’ report

SC-1 Co-Chair (Zollman) reminded the participants that under ICES policies and procedures to qualify
for voting membership a participant needs to have attended at least 2 of the previous 4 SC1 business
meetings. Up to the January 2025 SC1 there were 167 participants of whom 53 had attended at least 2 of
the previous 4 meetings. If participants intend to join meetings on a regular basis, then they were advised
to also register for ICES membership to get a chance to comment/vote on ICES draft standards, get invited
to revision working groups and gain access to the members’-only area of the ICES website where SC
meeting presentations are available. Participants needing assistance can contact the SC1 co-chairs via
C95.3@sublight.net.

Looking forward, the PAR for C95.3 revision should be initiated in 2026. Participants were requested to
inform the SC1 co-chairs of their specific interests and willingness to contribute to progress C95.3-2021
Annex I items identified as needing further development.

The meeting then progressed to 3 presentations (Attachments 3, 4, and 5) in separate files.

Spatial averaging and 5g¢ Beamforming Antennas — Martin Batt / Matt Butcher

The actual maximum assessment technique is reviewed in very close proximity and over spatial averaging
heights. The implication of compliance boundaries with very different levels and spatial averaging is
considered.

In the ensuing discussion opinions were voiced suggesting that whole body average exposure may well
not be the limiting factor at these frequencies as far as potential adverse effects when exposed to EMF
close to the antenna; that the spatial peak might be the most relevant exposure metric and be easier to
evaluate.

A view was expressed that switching off the antenna is a simple exposure control when people are present
close to the antenna — though this may not be attractive when the transmitter is providing public services.
Also, it was observed that this relies on human behavior and so might not be reliable.

If there are no available adequate exposure assessment models when people approach close to the antenna,
a conservative estimate of whole body exposure would be to assume all the available power is absorbed
by the body and then divide by the body mass to get the maximum possible WBA SAR.

Another commenter observed that there is a parallel situation in the world of MRI where there can be
parallel transmission of 8 channels into the body. Looking at the waveform "virtual observation points"
and looking at 10g average to find the locations where exposure may be highest.

It was noted that the military have somewhat similar issues with beamforming extensively used in modern
radar systems.

Narrowband code selective assessment of beamforming antennas - Eduardo
Inzunza

Presents how different methods may be used with narrowband equipment to measure components of the
5G signal and extrapolate to exposure levels.

EMF analysis in 5G networks can be conducted using three distinct measurement modes, each offering
different levels of accuracy and practical application:

1. EMF frequency selective, making EMF measurements across a defined spectral range with a specific
integration bandwidth. It is particularly useful for evaluating the cumulative EMF exposure in
scenarios involving multiple carriers such as carrier aggregation. This approach provides a broad
view of the spectral power distribution but does not isolate individual transmission sources.
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2. EMF code selective based on broadcast beams (with scaling factor), this approach focuses on
broadcast (synchronization) beams and applies a scaling factor to estimate the total radiated power
of the radio. It is considered a more practical method for periodic field assessments, as it does not
require user traffic and can be performed passively, delivering a reliable approximation of the overall
EMF emissions.

3. EMF code selective based on traffic beams (with scaling factor), this method targets the resource
blocks with traffic beams and applies a scaling factor to estimate the total EMF levels. It provide the
most accurate representation of EMF exposure under loaded network conditions. However, it
typically requires the generation of synthetic traffic or the presence of an active 5G device to trigger
data transmission.

In discussion it was noted that different techniques can yield different answers because of no traffic etc.
It was also observed that in the evaluation of user equipment SAR compliance, the phantom used for
testing is not based on the absolute worst-case but rather implements a reasonably conservative
methodology for ~90% of cases. If the worst case isn't required for handset SAR where billions of people
are exposed on a daily basis as part of the intended use of their devices, then surely using a statistical
method for base station compliance assessments, where exposure is incidental to their operation, based
on a similar 90% worst case should also be acceptable.

The idea was posed of using measurements and extrapolation to compare with modeling to validate results
within the uncertainty of each method.

Compliance Simulations in the Near-Field — P. Gideon Wiid

The presentation shows initial results of an investigation into antenna array EM field region boundaries
through FEKO simulations of an IEC 62232 reference panel antenna EM fields at 900 MHz. Far-field
criteria are applied to the raw field data to compare this with conventional field region boundaries. The
results are used to interpret synthetic method accuracy in the near-field and especially in the reactive
near-field of array antennas. Discussion points are proposed for the possible implications for massive
MIMO antenna arrays. Conclusions seem to confirm the accuracy of the synthetic method even into the
reactive near field, as well as indicating that the determination of EM field region boundaries for antenna
arrays may need further scrutiny.

In discussion, it was noted that from experience, a useful guideline for large antennas is that the wave
impedance is close enough to 377 ohms at distances of over 0.6 lambda from the antenna. It was also
suggested that where the array consists of substantially isolated small sources then the non-radiating near
field is mainly contained within the near field of the individual elements.

The subject of lens antennas was raised, and it was observed that these are part of the set of equiphase
antennas including parabolic reflectors and might be expected to share some common characteristics.

Any other business

There was a question about the level of confidence, “what is pretty sure?”, that a compliance assessment
based on “actual maximum” can give when applied to beamforming antennas. How can you "assess" the
worst case in a realistic situation even without environmental reflectors? It was suggested to create a task
group to produce an output of quantifiable documents for this committee. It was noted that the ongoing
action to set up a task group to look at assessing exposures close to antennas in effect includes such items.
It was also suggested that developing a methodology that shows compliance with an acceptable
confidence level (but not 100%), analogous to the handset case, might be the way to go and then seek
acceptance by regulators.
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Time and place of next meeting
This is to be confirmed but is likely to be during 21 to 23 January 2026 in Orlando, Florida.

Adjourn SC1
The meeting was duly adjourned at 11:27 EDT.
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Participants in SC-1 10 June 2025 online meeting

Last name First name Affiliation (|ggu;1t 2;.)
Acacio Robert FCC us
Anderson Vitas Two Fields Consulting AU
Bailey Bill Exponent us
Batt Martin IXUS ZA
Bogert Jerry Mission Support and Test Services, LLC us
Butcher Matt Sublight Engineering PLLC us
Chou Chung-Kwang C-K. Chou Consulting us
Chrysanthou | Chrysanthos FCC us
Cotts Benjamin Exponent us
Curtis Bob RF Safety Compliance us
Dahir Billie Defense Health Agency us
Duvdevany Amnon Israel Institute for Occupational Safety and Hygiene IL
Escobar Roel Air Force us
Fischer Michael Centerline Communications us
Fisher Kevin Smith and Fisher, LLC us
Fisher Kyle Smith and Fisher, LLC us
Futch James Fla. Dept. Health, Radiation Control us
Gallamoza Romeo US Army us
Gilbert Joe AltaLink, Canada CA
Gledhill Martin EMF services NZ
Graf Kevin FCC us
Haes Donald Comcast us
Inzunza Eduardo Viavi solutions ES
Kamel Ahmed AT&T us
Kihlstrom Cory Verizon Wireless us
Lapin Greg ARRL us
Lodwick Jeff OSHA us
Ludick Danie Alphawave ZA
Magill Arthur Tokamak Energy Ltd GB
Mathur Rajat Amazon us
Maxson David Isotrope us
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Last name First name Affiliation (|§gu§1t 2&)
woiiams | oo, | lesecusels e o fenokoy s
Mikulski Timothy US Army us
Moule Brett Ventia AU
Mustapaeva Gulmira FCC us
Roder Patricia IEEE SA us
Schiavoni Andrea TIM / Fibercop IT
Simms Stephen Leonardo UK GB
Tate Joshua David Defense Health Agency us
Tedla Hailu Office of Rgdiological Health, NYC Department of Health and Us

Mental Hygiene
Tell Ric Richard Tell Associates, Inc. us
Tornevik Christer Ericsson Research SE
Visser Auke Royal Netherlands Navy NL
Wessel Marvin Global RF Solutions us
Wiid P. Gideon IXUS & Alphawave MNS ZA
Wijayasinghe Donald ARPANSA AU
Yeoman Mark Continuum Blue Ltd, GB
Zollman Peter PZC (Consultant) GB
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Attachment 2 Techniques, Procedures, and Instrumentation

Approved Agenda: 10 June 2025 Meeting

Via Webex

Cape
— v London Amsterdam Town Jerusalem Beijing Tokyo | Melbourne Auckland

Start Tue Tue Tue Tue Tue Tue Tue Tue Tue Wed
Time 06:00 09:00 14:00 15:00 15:00 16:00 21:00 22:00 23:00 01:00
Start 10 June 2025 11 June 2025
Date

Duration | ~2 Hours

Registration: Please register prior to meeting by sending an email to ¢95.3@sublight.net. The WebEx joining instructions will be sent to
registrants by 6 June.

Attendance: Joining on line:  Please enter your Name, Affiliation, Country in chat message.

Joining by phone: Please send email to c95.3@sublight.net Subject: Present at TC95-SC1 Jun 25, Name, Affiliation, Country

1. Introduction & call to order

2. Modifications and approval of agenda

3. Approval of SC-1 minutes (Jan 2025 meeting) and review of actions

4. Co-Chairs’ report

5. Spatial averaging and 5g¢ Beamforming Antennas — Martin Batt / Matt Butcher

6. Narrowband code selective assessment of beamforming antennas — Eduardo
Inzunza

7. Compliance Simulations in the Near-Field — P. Gideon Wiid
8. Any other business
9. Time and place of next meeting

10. Adjourn SC1
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