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Put the date

May 3, 2023

on your calendar

We’ll explain why later
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On December 4, 2019, the Commission published a new 

Memorandum Opinion and Order  regarding Targeted Changes to 

the Commission’s Rules Regarding Human Exposure to 

Radiofrequency Electromagnetic Fields (ET Docket No. 19-226).

The Commission changed its "criteria for determining when a licensee is exempt from 

our RF exposure evaluation criteria, replacing our prior regime of service-based 

exemptions with a set of formulas for situations in which the risk of excessive RF 

exposure is minimal.“

These rules went into effect May 3, 2021

(Public Notice, ET Docket No. 19-226, DA 21-363, 

Released: April 2, 2021).

FCC Safety Limitations

FWCC / NSMA
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The Commission defined new requirements for evaluating RF exposure at all RF 

transmitting locations under the Commission’s jurisdiction.  “RF exposure 

compliance requirements have been generally applicable to all facilities, 

operations, and transmitters regulated [licensed and unlicensed] by the 

Commission.”   These new rules apply to existing as well as future licensees.  The 

Commission “will allow two years from the effective date [May 3, 2021] of the new 

rules for licensees to determine if evaluations are required, to perform them where 

necessary, and to comply with the more specific mitigation requirements we adopt 

in this order as may be necessary.”   “… this information is not required to be 

routinely filed with the FCC.”   However, it is required for applications for grant or 

modification of construction permits, licenses or renewals. 

The New Rules

FWCC / NSMA

This is the origin of the May 3rd, 2023, evaluation date.
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“This Second Report and Order revises the rules regarding the two 

methods of complying with our [i.e., the FCC's] RF exposure limits: 

exemption—consideration of whether a particular device or deployment is 

so clearly compliant with our rules that it qualifies as exempt from the 

requirement to undertake a more thorough analysis; and evaluation—a 

more specific examination of an individual site or device, which considers 

factors beyond those used for exemption for less obvious cases and may 

be performed with a variety of computation and/or measurement 

methodologies. 

The New Rules

FWCC / NSMA
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The New Rules

Every licensee prior to deployment or commencement of operations must 

determine if the transmitter is exempt for RF emission evaluation.  

Evaluation for exemption from analysis must be in accordance with the 

FCC’s formula below :

An exemption calculation is made “… using Table 1 [above] and the minimum 

separation distance R  (in meters) from the body of a nearby person for the 

frequency (f in MHz) at which the source operates …”   The transmitter evaluated is 

exempt for evaluation if “ the ERP (watts) is no more than the calculated value 

prescribed for that frequency.”

Determining exemption status requires a detailed
knowledge of the station and surrounding areas.

FWCC / NSMA



7

The New Rules

If the transmission facility is not exempt (or you don’t have enough site 

information to evaluate exemption), an evaluation of compliance must be 

made for that facility.

The Commission “will allow two years from the effective date [May 3, 

2021] of the new rules for licensees to determine if evaluations are 

required, to perform them where necessary, and to comply with the more 

specific mitigation requirements we adopt in this order as may be 

necessary.”

FWCC / NSMA
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Regulatory Radiated Emission
FCC Safety Limitations

CFR Title 47: Telecommunication §1.1310 (e) (1) Radiofrequency Radiation Exposure Limits

Limit of Interest

FWCC / NSMA
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Regulatory Radiated Emission
FCC Safety Areas

CFR Title 47: Telecommunication §1.1310 (e) Radiofrequency Radiation Exposure Limits

(2) Occupational/controlled exposure limits apply in situations in which persons are exposed as a consequence of their 

employment provided those persons are fully aware of the potential for exposure and can exercise control over their exposure. 

The phrase fully aware in the context of applying these exposure limits means that an exposed person has received written 

and/or verbal information fully explaining the potential for RF exposure resulting from his or her employment. With the 

exception of transient persons, this phrase also means that an exposed person has received appropriate training regarding 

work practices relating to controlling or mitigating his or her exposure. In situations when an untrained person is transient

through a location where occupational/controlled limits apply, he or she must be made aware of the potential for exposure and 

be supervised by trained personnel pursuant to §1.1307(b)(2) of this part where use of time averaging is required to ensure 

compliance with the general population exposure limit. The phrase exercise control means that an exposed person is allowed 

and also knows how to reduce or avoid exposure by administrative or engineering work practices, such as use of personal 

protective equipment or time averaging of exposure [less than 6 minutes per Table 1 of §1.1310 (e) (1)].

(3) General population/uncontrolled exposure limits apply in situations in which the general public may be exposed, or in 

which persons who are exposed as a consequence of their employment may not be fully aware of the potential for exposure or 

cannot exercise control over their exposure. For example, RF sources intended for consumer use shall be subject to the limits 

for general population/uncontrolled exposure in this section.

FWCC / NSMA
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Regulatory Radiated Emission
Exposure Categories and New Associated Signage Requirements

Occupational Limit = Controlled Area

General Population Limit = Uncontrolled Area

FWCC / NSMA

 1 mw/cm2

 5 mw/cm2

 50 mw/cm2
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Regulatory Radiated Emission
RF Exposure Mitigation

Category One – No mitigation actions are required when the RF source does not cause continuous or source-

based time-averaged exposure in excess of the general population limit. Optionally a green “INFORMATION” sign 

may offer information to those persons who might be approaching RF sources.

Category Two – NOTICE: Mitigation actions are required in the form of signs and positive access control 

surrounding the boundary where the continuous exposure limit is exceeded for the general population, with the 

appropriate signal word “NOTICE” and associated color (blue) on the signs. 

Category Three – CAUTION: Signs with the appropriate signal word “CAUTION” and associated color (yellow) on 

the signs, controls, or indicators (e.g., chains, railings, contrasting paint, diagrams) are required in addition to the 

positive access control established for Category Two surrounding the area in which the exposure limit for 

occupational personnel in a controlled environment is exceeded by no more than a factor of ten. 

Category Four – WARNING/DANGER: Where the occupational limit could be exceeded by a factor of more than 

ten, “WARNING” signs with the associated color (orange), controls, or indicators (e.g., chains, railings, contrasting 

paint, diagrams) are required (in addition to the positive access control established for Category Two) surrounding 

the area in which the occupational exposure limit in a controlled environment is exceeded by more than a factor of 

ten.  “DANGER” signs with the associated color (red) are required where immediate and serious injury will occur on 

contact, in addition to positive access control, regardless of mitigation actions taken in Categories Two or Three.

See CFR Title 47: Telecommunication § 1.1307  (b) (4) Mitigation for details.

FWCC / NSMA
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Regulatory Radiated Emission
Radiation Signage

Title, background color and RF energy advisory symbol are mandatory.

Also required is an explanation of the RF source, behavior necessary to comply 

with exposure limits and up to date contact information.

Multiple signs may be necessary.

FWCC / NSMA

See CFR Title 47: Telecommunication § 1.1307  (b) (4) Mitigation for details.
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Regulatory Radiated Emission
RF Exposure Mitigation

RF transmitter operators, both licensed and unlicensed, are obligated to evaluate RF 

emission levels relative to FCC requirements*, provide appropriate general public safety 

protections and publish informative signage.

Safety protections and signage requirements require engineering and legal expertise that 

are beyond the scope of this presentation.

We shall focus on evaluating RF emission levels.  Our examples will illustrate licensed 

parabolic antennas, but unlicensed panel antennas also need to be considered.

* “ [For existing licensees,]… this information is not required to be routinely filed with the FCC.”

FWCC / NSMA



Part 101 Fixed Service Microwave Paths

400,738 currently licensed transmitters must be evaluated by May 3, 2023

14FWCC / NSMA
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So …...…………… 

what do you do if you 

don’t have time to 

inspect 400,738 

transmitters?

FWCC / NSMA
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Today there is no 

adequate method of 

demonstrating FCC 

compliance

FWCC / NSMA
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FWCC Developed Procedures to Overcome This Issue

Methodology
Evaluation of Part 101 Transmitters March 2 2023 < Summary of the FWCC evaluation

Evaluation Details March 2 2023 < Details of the three steps of the evaluation

Numerical Analysis March 2 2023 < Example calculations of the three steps

Appendix A Antenna Boresight Near Field Power Oct 1 2022 < Methodology of Step 1

Appendix B Antenna Edge Near Field Power Jan 12 2023 < Methodology of Step 2

Appendix C Antenna General Near Field Power Feb 15 2023 < Methodology of Step 3

Appendix D1 Parabolic Antenna Envelope Corrections V4 < Parabolic antenna near field correction factors

Appendix D2 Square Antenna Envelope Corrections V2 < Square antenna near field correction factors

Evaluation was based upon license data supplied by Comsearch.

Results were based upon composite power supplied to each antenna.

FWCC / NSMA

These procedures were used to evaluate all current Part 101 licensed transmitters.



18

FWCC methods address both Parabolic 
(circular) and Panel (square) antennas

Only parabolic antennas apply to Part 101 licenses.

Panel antennas are typically used in unlicensed applications
(note: small antennas represent the greatest RF exposure risk)

Typical Typical

Far Field Antenna Patterns

FWCC / NSMA
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Antenna Near Field Power Density
Step One – Evaluate Boresight Power Density

Boresight near field power 

represents worst case.

This approach cleared 321,415 

Part 101 channels (80%).

(see Appendix A for method)

FWCC / NSMA
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Antenna Near Field Power Density
Step One – Evaluate Boresight Power Density

Appendix A

Determine the following:

Antenna Diameter (or Width)

Antenna Gain (dBi)

Composite Power (of both polarizations) Delivered to the Antenna

Derive Antenna Illumination Efficiency (parabolic antenna)

Calculate Antenna Worst Case Boresight Power

If Boresight Power Density ≤ 1 mw/cm2, you are done!

This clears 80% of current Part 101 licenses.

FWCC / NSMA
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Antenna Near Field Power Density
Step Two – Evaluate Antenna Edge Power Density

Power density at antenna edge is at 

least 10 dB* less than boresight.

This approach cleared an additional 

78,756 channels (99.9% aggregate) .

(see Appendix B for method)

* 7 dB for panel antennas

MW communication links are engineered to very high 

availability (typically less than 3 minutes outage annually).

Incidental incursion into the front of the antenna would 

seriously degrade the operation of the typically 1- or 2-foot 

diameter antenna.

Paths will always be engineered so this degradation cannot 

happen.

In practice humans will not be allowed in front of an antenna 

during normal operation.

FWCC / NSMA
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Antenna Near Field Power Density
Step Two – Evaluate Antenna Edge Power Density

Appendix B

If Antenna  Worst Case Boresight Power ≤ 10 (5 for panel antennas) mw/cm2

then power at the edge of the Antenna ≤ 1 mw/cm2

You must confirm that no casual person can be in front of the antenna.

That is usually done by placing the antenna well above the general population or 

by controlling access to the antenna area.

This will clear 99.9% of licensed Part 101 cases.

FWCC / NSMA
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Antenna Near Field Power Density
Step Three – Evaluate Power Density based upon actual case geometry

Step Three Power

FFCOP = far field crossover point

PDFFCOP (mw/cm2) = boresight power density PD at FFCOP

PDFF = power density at distance R in the far field

ANT (dB) = antenna pattern in direction of human (look angle) relative to boresight gain

R = direct distance from the antenna to the human

(FFCOP / R)2 is the radiated power change as a function of free space distance

NFCF is the near field correction factor from Appendix D1 or D2.
PDNF = power density at distance R in the near field

= [10NFCF/10]] x PDFF = [10NFCF/10]] x (FFCOP / R)2 x PDFFCOP x [10ANT/10]]

This approach requires a knowledge of the technical details of the station.

FWCC / NSMA

(see Appendix C for method)

For cases where composite boresight

power density exceeds 10 mw/cm2

(5 mw/cm2 for panel antennas),

more detailed analysis was needed.
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Antenna Near Field Power Density
Step Three – Evaluate Power Density based upon actual case geometry

Appendix C

FWCC / NSMA

If Worst Case Boresight power density  10 (5 for panel antennas) mw/cm2 detailed calculations are needed.

The following must be determined:

Worst case distance R (d in Appendix C) from the antenna to a casual human

(often this can be determined using Google Earth and knowledge of antenna height AGL)

Antenna rejection (dB) relative to boresight along the R path

(usually FCC minimum values* are adequate to show compliance)

Antenna Diameter (or Width)

Antenna Gain (dBi)

Composite Power (of both polarizations) Delivered to the Antenna

If R is in the near field of the antenna, determine the near field correction factor (Appendix D1 or D2)

Perform detailed calculations IAW Appendix C

If calculated Power Density at the human is ≤ 1 mw/cm2, you are done!

If not, you must resort to more detailed mitigation measures such as site isolation.

* CFR Title 47: Telecommunication § 101.115 Directional antennas (b) Antenna Standards table, Minimum radiation 

suppression to angle in degrees from centerline of main beam in decibels for Category B2 over the range 30° to 100°.
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400,730 currently licensed Part 101 transmitters 

were cleared using the three step procedures 

(One station of 8 channels with antenna height 

of 2.1 meters AGL could not be cleared.).  See 

Numerical Analysis March 2 2023.xlsb for details

For 99.9% of the cases, simple Step 1 or Step 2 

calculations cleared the transmitter.

Worst case site detailed evaluation was usually 

adequate to verify compliance for the rest of the 

cases. 

Signage requirements are a subject for legal 

guidance.

Results

FWCC / NSMA
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As long as you have site 

coordinates and other details, 

you can usually do an FCC RF 

exposure evaluation without 

extensive site research.

Results

FWCC / NSMA
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Put the date

May 3, 2023

on your calendar

an’ get’er done!



Questions?

Seth L. Williams | 703-812-0479 | williams@fhhlaw.com

Joseph Sandri| 202-253-3956 | joe@thoughtdelivery.com

George Kizer| 972-333-0712 | georgekizer@gmail.com

28FWCC / NSMA
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