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Overview

• Motivation

➢ Critics & influencers

• Current “Interference” Terminology & Regulatory Definitions

➢ Which came first, “interference” or “harmful interference”?

• How were these definitions developed over the decades?

➢ Historical Timelines

• Conclusions & Observations

➢ Recommendations for Further Research
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Motivation

• Prime Directive: Avoid “Harmful Interference”
o Sharing studies

o Interference protection criteria

o Coordination thresholds & agreements

o Other ex ante regulations (e.g., power & out-of-band emission limits)

• Terminology can affect
o Barriers to innovation & introduction

o Spectrum access disputes

o Actual vs. theoretical risk of harmful interference

o Coexistence frameworks 

• Recent ”interference” disputes
o Ligado/GPS

o 6 GHz fixed/mobile/unlicensed coexistence 

o C-Band & radar altimeters
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Motivation: Critics & Influencers

• Critics
o Chuck Jackson on Defining Harmful Interference Efficiently, TPRC 44 (2016)

o IEEE-USA on Clarifying Harmful Interference (2012)

o Mike Marcus on Harmful Interference & Spectrum Policy (2014)

o Mitchell Lazarus on Defining the Harm in Harmful Interference (2009)

• Others embracing or criticizing definition of Harmful Interference
o FCC, Spectrum Policy Task Force (2002)

o Paul Margie, Stan. Tech. L. Rev. (2003)

o J.P. de Vries, Colo. Tech. L.J. (2014)

oHistorical Works 
o George Codding on History of the Int’l Telecom Union (1952, 1955 & 1982)

o David Leive on ITU & Regulation of Radio Spectrum (1970 & 1971)

o Marvin Bensman on History of Broadcast Regulation (2000)

o Linwood Howeth on History of Navy Communications (1963)
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“Harmful Interference”
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“Interference”
The effect of unwanted energy due to one or a combination of emissions, radiations, or inductions upon 
reception in a radiocommunication system, manifested by any performance degradation, 
misinterpretation, or loss of information which could be extracted in the absence of such unwanted 
energy.

Interference which endangers the functioning of a radionavigation service or of other safety services or 
seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in 
accordance with [the ITU] Radio Regulations (CS). 

Which came first?



“Harmful Interference”
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Any radiation or any induction which endangers the functioning of a radionavigation service or 
of a safety service or obstructs or repeatedly interrupts a radio service operating in accordance 
with these Regulations. (1947 RR Art. 1, Sec. IV, No. 69; 1947 ITU Convention, Annex 2)

Any emission, radiation or induction which endangers the functioning of a radionavigation 
service or of other safety services or seriously degrades, obstructs or repeatedly interrupts a 
radiocommunication service operating in accordance with these Regulations. (1959 RR Art. 1, Sec. III, 

No. 93; ITU Convention, Annex 3)

“Interference”

The effect of unwanted energy due to one or a combination of emissions, radiations, or 
inductions upon reception in a radiocommunication system, manifested by any performance 
degradation, misinterpretation, or loss of information which could be extracted in the absence 
of such unwanted energy. (WARC-79 Final Acts, Art. 1, Sec. VII, Para. 7.1)

1947/1959

1979



7

Other “Levels” of Interference (1979)

7.1 Interference [previous slide]

7.2 Permissible interference*: Observed or predicted interference which complies 
with quantitative interference and sharing criteria contained in these Regulations or 
in [ITU-R] Recommendations or in special agreements as provided for in these 
Regulations.

7.3 Accepted interference*: Interference at a higher level than that defined as 
permissible interference and which has been agreed upon between two or more 
administrations without prejudice to other administrations.

* Terms “used in the coordination of frequency assignments between administrations.”

7.4 Harmful Interference [previous slide]



Criticism of Current Definitions
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Common Complaints
• cryptic, vague, amorphous, ambiguous
• subjective, qualitative
• create excessive uncertainty & delays for new wireless technologies & services
• difficult to apply consistently

Are They Good Enough? 
• flexible 
• longstanding
• difficult to quantify “harm” across diverse range of services
• case law/precedents over time can provide interpretive guidance



Other Definitions & Types of Interference
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Technical/Engineering Definitions of “interference” & “harmful interference”
• Federal Standard 1037C, interference, (1996): extraneous energy, from natural or man-made sources, that 

impedes the reception of desired signals.
• Electromagnetic Interference (EMI): electromagnetic disturbance that interrupts, obstructs, or otherwise degrades 

or limits the effective performance of electronics/electrical equipment.
• Others proposed by, e.g.,  National Academies (2023), Jackson (2016), de Vries (2014), IEEE-USA (2012), Hagn 

(1977)

Other Legal/Regulatory Types of Interference
• Communications Act, 47 U.S.C. § 333. Willful or malicious interference
• FCC Regulations (47 CFR):

- “unacceptable interference” (e.g., §§ 22.970, 25. 273, 27.1510, 90.672) 
- “objectionable interference” (e.g., §§ 73.14, 90.377(f), 90.390)
- “blanketing interference” (e.g., §§ 22.353, 73.14, 73.318)



Historic Timeline – short version
• Pre-World War II – “interference” (disturbance) used 1903-1947, but no definitions; “serious 

interference” (1927) & other modifiers, but not “harmful”; various translations & descriptions

• 1947 – “Harmful Interference” first defined & used in Radio Regulations (& ITU Convention) at 
Atlantic City Int'l Radio Conference under new, post-war regulatory regime

Any radiation or any induction which endangers the functioning of a radionavigation service or of a safety 
service or obstructs or repeatedly interrupts a radio service operating in accordance with these Regulations.

• 1959 – Administrative Radio Conference (Geneva) tweaked “Harmful Interference” definition

Any emission, radiation or induction which endangers the functioning of a radionavigation service or of other 
safety services or seriously degrades, obstructs or repeatedly interrupts a radiocommunication service 
operating in accordance with these Regulations. 

• 1979 – World Administrative Radio Conference (Geneva) adopted current version of “Harmful 

Interference” & added three new “levels” of interference (still in place):

➢ “interference” – current definition

➢ “permissible interference” – used in the coordination of frequency assignments between administrations 

➢ “accepted interference” – used in the coordination of frequency assignments between administrations
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Historic Timeline – long version

Pre-World War II

• Early 1900s U.S. Navy Radio Development & Regulatory Recommendations

• 1903 & 1906 Int'l Wireless Telegraphy Conferences (Berlin)

• 1912 U.S. ratified 1906 Convention; London Int'l Radio Conference: post Titanic

• U.S. Radio Act of 1912: Secretary of Commerce regulated radio (”interference” or ”interfere” used 14 
times)

• 1914-1918: World War I

• U.S. Radio Act of 1927 – Federal Radio Commission established (”interference” or ”interfere” used 12 
times) 

• 1927 Int'l Radio Conference (Washington): 1st Table of Frequency Allocations as a “guide”; 
services capable of “serious international interference” must conform to regulations

• 1932 Int'l Radio & Telegraph Conferences (Madrid): ITU established

• U.S. Communications Act of 1934: FCC established (same use of “interference” & “interfere” as 1927 
Act)

• 1938 Int'l Radio Conference (Cairo): French verbs slimmed to two
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Historic Timeline – long version, ctd.
Post-World War II

• 1945 – U.S. Frequency Allocation Plan

• 1947 – Int'l Radio & Plenipotentiary Conferences (Atlantic City)
o “harmful interference” conditioned on conformity with ITU Radio Regulations

• 1948 – Int'l definitions incorporated nearly verbatim in FCC rules
o “harmful interference” conditioned on conformity with FCC’s Part 2 regulations

• 1959 – Administrative Radio Conference (Geneva) – a few tweaks

• 1961 – FCC amended rules to incorporate revised ITU definition of “harmful interference”
o but, required conformity with all FCC rules

• 1965 & 1968 – Amendments to 1934 Act that first use “harmful interference” (§§ 355 & 302)

• 1971 – World Administrative Radio Conf for Space Telecom (Geneva); new intermediate “levels” of 

interference proposed 

• 1974-1978 – extensive study of other interference definitions by ITU’s Int'l Radio Consultative Committee 

(CCIR): 1974 CCIR Plenary Assembly (Geneva) & 1978 CCIR Plenary Assembly (Kyoto)

• 1979 – WARC-79 (Geneva); new interference definitions adopted (see short version)

• 1983 – FCC amended definitions to be consistent with the definitions approved at WARC
o “harmful interference” conditioned on conformity with Int'l radio regulations [current FCC Part 2 definition]
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Conclusions & Observations

• Two Eras – Pre- & Post World War II

o1900s-1940s: early regulators concerned about impeding development of 

new & innovative radio technologies, but inconsistent translations & 

undefined interference terminology.

o1940s-1980s: Post-war definitions developed within small groups of mostly 

technical experts at Int'l radio conferences without much attention, 

analysis, or controversy. 

➢Terminology & definitions adopted by domestic (U.S.) regulators, without much 

thought/deliberation, & with inconsistent (& unenforced) “conformity” conditions.

➢Levels/hierarchy of interference defined but not used.

13



Conclusions & Observations, ctd.

• Historical context may shed light on modern-day critiques

o  Perhaps due to minimal analysis, attention, & deliberation when original 

formal definitions originally conceived & modified

o  Frustrations with “qualitative nature” of definitions date back to early 

1970s, but resulting solutions & recent proposals do not appear to be 

workable . . . yet (e.g., “interference temperature”; “harm claim threshold”)

o  Occasional hand-wringing over “technical” versus “regulatory/legal” 

definitions (e.g., Hagn (1977 & 1979), National Academies (2022))
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Conclusions & Observations, ctd.

• Follow-Up Research Suggestions

o  Historical & analytical review of technical/quantitative approaches to 

determining levels or types of interference, including prior ITU studies in 

1970s & 1980s & original/evolving IRE/IEEE terminology

o  Studies by/for ITU Coordination Committee for Terminology (CCT) & 

Radiocommunication Sector Study Groups

o  History of (& effectiveness of) Table of Allocations as method of 

preventing ”harmful interference” [my current focus . . . stay tuned]

15



More Questions?
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Thank You!

Peter A. Tenhula & Carl R. Frank, The Untold History of “Harmful Interference” in 
the Regulation of Radio Frequency Communications, 23 Colo. Tech. L.J. 291 

(2025), https://ssrn.com/abstract=5604652.

Please reach out if more questions:
peter.tenhula@colorado.edu

https://ssrn.com/abstract=5604652
mailto:peter.tenhula@colorado.edu
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