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Background Information – Meteorology and the 5G Spectrum

Remotely sensed observations, particularly water vapor, may be degraded or lost 
due to growing interference from the broader adoption of 5G

Remote sensing in the 23.6-24 GHz band is used to determine water vapor and 
due to the physical properties of the atmosphere, is the ONLY frequency band for 
this measurement

The FCC began a spectrum auction on March 14, 2019, to support 5G, 
specifically from 24.25-24.45 GHz and 24.75-25.25 GHz



Why are Meteorologists Alarmed?

¡ Baseline Interference Limits, often referred to as 
out-of-band emission limits is the main concern 
brought up by the National Oceanic and 
Atmospheric Administration, as well as the U.S. Navy

¡ out-of-band emission: “Emission on a frequency or 
frequencies immediately outside the necessary bandwidth 
which results from the modulation process but excluding 
spurious emission.” (https://www.its.bldrdoc.gov/fs-
1037/dir-026/_3779.htm)

¡ It is basically when a device produces radio waves that are 
not deliberately created or transmitted

¡ The Federal Communications Commission regulates all 
devices that give off radio frequencies to minimize any 
interference they give off

https://www.its.bldrdoc.gov/fs-1037/dir-026/_3779.htm


Studies Conducted by the National Oceanic and Atmospheric 
Administration

¡ Study conducted by the NOAA, NASA, and the U.S. Navy:

¡ Wide deployment of 5G equipment without adequate constraints will lead to:

1. Telecommunications equipment operating in the 24 GHz frequency bleeding over into the water vapor 
channel

2. Significant interference with the collection of vital weather information

¡ The study warns of a potential loss of 77.4% of data from their satellites

¡ Meteorologists will not be able to tell the difference between water vapor and 5G interference if the noise 
bleeds over into the 23.6-24GHz band

¡ Potentially setting back forecasting 30-40 years!!!



Meteorology and the Military

According to a memo released by the United States 
Navy, Navy operations will be disrupted as a result 
of degradation of weather and ocean models

As a result, there will be an increased risk in Safety of Flight and 
Safety of Navigation, and degraded Battlespace Awareness for 
tactical / operational advantage

This would likely affect other branches of the military including the Army, Marine Corps, Air Force, and 
the Coast Guard.



Recommendations by the U.S. Navy

1. Request the FCC to tighten out-of-band interference by reducing bleed-over limits to -57 dB.

2. As 5G testing and fielding occurs, work with the NOAA and NASA to continually assess and quantify actual impacts, 
and work to develop mitigations within the Federal Weather Enterprise. 

1. Using other channels

2. The development of new techniques and algorithms through new research and development

Full briefing to the U.S. Navy memo released on March 27, 2019 can be found at

https://www.wyden.senate.gov/imo/media/doc/Navy%2024Hz%205G%20Spectrum%20Impacts.pdf

https://www.wyden.senate.gov/imo/media/doc/Navy%2024Hz%205G%20Spectrum%20Impacts.pdf


An International Deal (November 22, 2019)

The newly agreed standard represents a middle ground and will be introduced in two stages:

The first stage will be in effect until 9/01/2027 and will be -33 
decibel watts The second stage will tighten to -39 decibel watts after that

The United States’ position alarmed NOAA and NASA, because it called for a limit of up to -20 decibel watts of interference

European regulators and the World Meteorological Organization, a U.N. agency, argued for stricter interference limits of up to -55 
decibel watts.

Negotiators from around the world announced a deal at a meeting in Egypt, for how to roll out 5G technology operating at 
specific frequencies



The Good News (and AT&T)

¡ Right now telecommunication companies are mainly using lower frequencies to maximize their 5G 
coverage

¡ Higher frequencies are much faster than lower frequencies, but have a much shorter wavelength

¡ Requires a significant amount of equipment to compensate 

Verizon is utilizing the 28 GHz and 39 GHz
• 18 cities supported

Sprint is utilizing 800 MHz, 1.9 GHz, and 2.5 GHz
• 9 cities supported
• Does not have a high frequency band for 

5G

T-Mobile is using 600 MHz and 28 GHz
• Nationwide rollout
• Slower than Verizon and Sprint, but reaches 

200 million people in over 5,000 cities

AT&T will use 39 GHz
• 21 cities supported
• Won an auction to acquire space in the 24 

GHz spectrum
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