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1.	Is there a noise problem?
a. 	If so, what are the expected major sources of noise that are of concern?
b. 	What services are being most impacted by a rising spectrum noise floor?
c. 	If incidental radiators are a concern, what sorts of government, industry, and civil society efforts might be appropriate to ameliorate the noise they produce?

Yes, there is a noise problem, particularly in almost any narrow or wide frequency band below 1 GHz. 

a. The expected major noise sources include ac powerlines and powerline carrier systems, ubiquitous switch-mode ac power adapters, any appliance that uses a switched-reluctance motor (usually clothes washers and dryers), microwave ovens, handheld device and their charger power supplies (cellphones, pads and notebooks) and cordless tool battery chargers, plant grow lights, light dimmer controls, television set screens including LCD, LED and plasma, poorly maintained ham radio transmitters and receivers, poorly maintained commercial transmitters and receivers including public safety and public land mobile systems (much worse than one might think), leaky cable television networks, digital subscriber lines, Wi-fi....

b. The rising noise floor negatively affects my ability to observe celestial radio objects in the frequency range about 10 to 1000 MHz, including even the Sun, which is the most powerful celestial radio source received on Earth. The rising noise floor also affects my ability to detect solar flares by monitoring associated anomalies in very low frequency transmissions from the US Navy’s (and other country’s) VLF transmitters in the 10 to 50 kHz frequency ranage. The rising noise floor negatively affects my ability to receive shortwave radio broadcasts in the high frequency band 3 to 30 MHz and WWV and WWVH time service broadcasts at 5, 10, 15, 20 and 25 MHz and WWVB at 60 kHz.

c. Probably the only practical way to ameliorate the noise from incidental radiators is to require that noise levels be reduced and then to enforce these regulations through test and measurement; do not rely on manufacturers or foreign suppliers to self-certify emission regulations.

2. 	Where does the problem exist?
a. 	Spectrally
i. 	What frequency bands are of the most interest?
b. 	Spatially
i. 	Indoors vs outdoors?
ii. 	Cities vs rural settings?
iii. 	How close in proximity to incidental radiators or other noise sources?
iv. 	How can natural propagation effects be accounted for in a noise study?
c. Temporally
i. 	Night versus day?
ii. 	Seasonally?

The problem exists primarily at frequencies from about 10 kHz to 1 GHz. The bands of most interest to me are 10 to 60 kHz and 200 kHz to 900 MHz. The rising noise floor is received both indoors and outdoors, in cities but continually worsening in rural areas. The proximity varies from 1 m to 100s of m and more due to groundwave and skywave propagations. The only way natural propagation effects can be accounted for in a noise study is by knowing the characteristics, frequency and distance of the emitter. Generally, at most frequencies in the HF range, the daytime is noisier than nighttime and winter seems to be noisier than summer.

3. 	Is there quantitative evidence of the overall increase in the total integrated noise floor across various      segments of the radio frequency spectrum?
a. 	At what levels does the noise floor cause harmful interference to particular radio services?
b. 	What RF environment data from the past 20 years is available, showing the contribution of the major sources of noise?
c. 	Please provide references to scholarly articles or other sources of spectrum noise measurements.

I have quantitative evidence of the rising noise floor in the frequency range 45 to 870 MHz from spectral overviews in the range taken about 2 hours before sunrise every day since 2011. For this system, any noise at the preamplifier input with an equivalent noise temperature above approximately 75 kelvin can cause harmful interference. All radio astronomy observatories in the US should have data going back to their beginning. Also, NOAA Space Weather Prediction Center and NASA have been monitoring certain frequencies and frequency bands for many years. For example, SWPC uses data from various observatories at approximately 2.8 GHz (L-band) to determine total electron content and monitors solar radio bursts from about 15 to at least 500 MHz.

4. 	How should a noise study be performed?
a. 	What should be the focus of the noise study?
b. 	How should it be funded?
c. 	What methods should be used?
d. 	How should noise be measured?
i. 	What is the optimal instrumentation that should be used?
ii. 	What measurement parameters should be used for that instrumentation?
iii. 	At what spatial and temporal scales should noise be measured?
iv. 	Should the monitoring instrumentation be capable of determining the directions of the noise sources? If so, how would those data be used?
v. 	Is there an optimal height above ground for measurements?
e. 	What measurement accuracy is needed?
i. 	What are the statistical requirements for sufficient data? Would these requirements vary based on spectral, spatial and temporal factors?
ii. 	Can measurements from uncalibrated, or minimally calibrated, devices be combined?
iii. 	Is it possible to “crowd source” a noise study?
f. 	Would receiver noise measurements commonly logged by certain users (e.g. radio astronomers, cellular, and broadcast auxiliary licensees) be available and useful for noise floor studies?
g. 	How much data must be collected to reach a conclusion?
h. 	How can noise be distinguished from signals?
i. 	Can noise be characterized and its source identified?
ii. 	Is there a threshold level, below which measurements should be ignored?

It is likely some types of noise sources can be identified; for example, almost any noise with frequency components in multiples of the powerline frequency 60 Hz can be distinguished from other signals. On the other hand, some signal modulation schemes mimic random noise within a given channel but the channels usually are band limited and possibly could be identified by their band limits. Ultra-wideband modulation schemes probably are not identifiable except possibly at notch frequencies (if any). The threshold level below which measurements could be ignored is –174 dBm Hz–1, which represents the thermal noise power at a reference temperature of 290 K.

4. 	Further comments:
I am positioned to perform future noise floor studies at and near Anchorage, Alaska. My Callisto radio spectrometers record daily spectral overviews from 45 ... 870 MHz. I also am able to deploy a Callisto with an up-converter that covers at least 17 ... 85 MHz and with slight modifications down to 10 or 15 MHz.

There are several other Callisto stations in the US. Any Callisto radio spectrometer station can be setup to automatically record a spectral overview of receiver input power vs frequency with 62.5 kHz resolution at any preset time or times (conceivable every 1 or 2 minutes if desired). I take one OVS each day 2 hours before sunrise. The OVS is a CSV file and is easy to analyze using any compatible software tool.

A wideband software defined radio receiver (SDR) is the ideal platform for a noise floor study but there would need to be software developed for the purpose of recording and downstream processing and viewing. I am positioned to perform studies using SDR over gigaHertz frequency ranges but lack the specific software for recording, processing and viewing the noise floor data.
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