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Introduction
Out-of-band blockers (or jammers) will have significant impact on performance on 5G NR devices. This paper updates the findings of our previous paper [1] in the mm-wave spectrum. A companion paper [2] covers the spectrum in the EU.
As indicated before, a key goal of this paper and the predecessor is to encourage other companies to investigate spectrum usage in other parts of the world. Additional important data to be gathered are:
· Transmit powers and emission masks of these blockers
· Directivity of the antennas used to transmit the signals
· Physical proximity of these transmitters from 5G networks to determine path loss
Discussion
The following table lists the potential blockers in the mm-wave bands in the United States.
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Observation 1: If the satellite dish is not directly vertical, i.e., if the beam is inclined at an angle, the main lobe could potentially jam 5G NR devices.
Observation 2: Amateur radio systems operating at high transmit power could potentially jam 5G NR devices.
Observation 3: Fixed point-to-point systems operating at high transmit power could potentially jam 5G NR devices. 

Conclusion
This paper presents preliminary data that broadly outlines different classes of interfering signals in mm-wave bands. 
A key objective of this paper is to motivate members of RAN4 to conduct a region-by-region survey of systems deployed near the 3GPP bands of interest – this includes transmit powers, directivity of antennas, and physical proximity of these transmitters from 5G networks so that path loss can be determined.
Further coexistence studies (simulation or analysis) need to be developed to better understand the impact of incumbent systems on 5G NR networks.
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31.3 32.3Satellite Radio Astronomy/Deep space Not specified Undefined Undefined

31.8 33.45G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined

32.3 33.4Aviation Aviation

Part 87.131

Part 87.139

Few 10s to 100s of Watts (could be up to 1kW) 

Varies with application and frequency listed in 87.131

Application dependent: Common example:    

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

32.3 33Satellite sat-sat/radio navigation

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

33.4 36Land Mobile Private Land Mobile

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

33.4 36Satellite

Radiolocation and deep space 

research

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

33.4 36Radar

Radiolocation and deep space 

research

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

34.2 34.7Satellite Deep space research

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

35.5 36Satellite

Earth exploration (active)

Space research (active)

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

36 37Satellite

Earth exploration (passive) Radio 

Astronomy

Some are specific locations with 

antenna arrays Not specified Undefined Undefined

37 38.65G R&O

Part 30.202

Part 30.203

Base stations: 75dBm/100MHz (EIRP) with linear reduction for 

BW's<100MHz

Mobile stations: 43 dBm avg. (EIRP)

Transportable stations: 55 dBm avg. (EIRP)

All limits below are Conducted or TRP:

Within 10% Ch BW from band edge: -5dBm/MHz 

Beyond 10% Ch BW from band edge: -13dBm/MHz

37 37.5Fixed/Mobile

Government (NASA RX BAND, 

Military sites need 

protections…Limited regions)

Part 30.202

Part 30.203 Undefined Undefined

37 37.5Gov

Government (NASA RX BAND, 

Military sites need 

protections…Limited regions)

Part 30.202

Part 30.203 Undefined Undefined

37.5 40Satellite Satellite

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

37.5 40Satellite Satellite space to earth

Part 30.202

Part 30.203 Undefined Undefined

38.6 405G R&O

Part 30.202

Part 30.203

Base stations: 75dBm/100MHz (EIRP) with linear reduction for 

BW's<100MHz

Mobile stations: 43 dBm avg. (EIRP)

Transportable stations: 55 dBm avg. (EIRP)

All limits below are Conducted or TRP:

Within 10% Ch BW from band edge: -5dBm/MHz 

Beyond 10% Ch BW from band edge: -13dBm/MHz

40 42Satellite Satellite (space to earth)

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

42 42.55G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined

47.2 50.25G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined

47.2 52.4Satellite Boeing UL - proposed

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

50.4 52.65G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined

59 59.3Satellite

Passive earth exploration 

satellite Not specified Undefined Undefined

59.3 64Radiolocatoin

Radio location

Unlicensed (e.g. 11ad)

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

64 715G Unlicensed R&O

Part 30.202

Part 30.203 Undefined Undefined

71 74Satellite Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

71 765G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined

77 77.5Amateur Amateur Radio

Part 97.313

Part 97.307(b)

Part 15.249(a) Few 10s to 100s of Watts (could be up to 1kW)   -27.2dBm or 2500uV/m @ 3m (EIRP)

76 81Radiolocatoin

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

81 865G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined
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Freq Range Start (GHz)

Freq Range Stop 

(GHz) Category Regulatory Allocation

Regulatory Standard 

(FCC/ETSI/Other)

Regulatory Peak EIRP or  EIRP Density

(In-band)

Spurious Emissions Limits 

(worst case)

19.7 24Satellite

Satellite (smaller bands in the 

range)

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

19.7 24Aviation Aviation/Radiolocation



Part 87.131  

Part 87.139

Few 10s to 100s of Watts (could be up to 1kW) 

Varies with application and frequency listed in 87.131

Application dependent: Common example:    

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

19.7 24Fixed Fixed (smaller bands in the range)

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

19.7 24Land Mobile

Land Mobile (smaller bands in 

the range)



90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

20.2 21.2Satellite Ka-band DL Not specified Undefined Undefined

21.2 22.55Fixed Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

22.55 23.55Fixed Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

22.55 23.55Satellite Satellite

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

23.55 23.6Fixed Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

23.6 24Satellite Earth exploration Not specified Undefined Undefined
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24 24.25Amateur Amateur Radio

Part 97.313

Part 97.307(b)

Part 18.305(b)

Part 15.249(a) Few 10s to 100s of Watts (could be up to 1kW)   -27.2dBm or 2500uV/m @ 3m (EIRP)

24 24.25Unlicensed Unlicensed P-P

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

24 24.25Unlicensed ISM Part 18.305(b) Few 10s to 100s of Watts (could be up to 1kW) 

Varies depending on Tx Power.  Typical example:

-31.2dBm or 1500uV/m @ 30m

24 24.25Amateur Amateur Radio

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

24.25 24.455G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined

24.25 27.5Satellite

Satellite (smaller bands in the 

range)

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

24.25 27.5Aviation Aviation/Radiolocation



Part 87.131  

Part 87.139(a) 

Few 10s to 100s of Watts (could be up to 1kW) 

Varies with application and frequency listed in 87.131

Application dependent: Common example:    

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

24.25 27.5Fixed Fixed (smaller bands in the range)

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

24.25 27.5Land Mobile

Land Mobile (smaller bands in 

the range)

90.205(r)

90.210

Few 10s to 100s of Watts (could be up to 1kW) 

Case by case approval for systems in mmWave freq.

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

24.25 30Radar Airport Body Scanners Waivers

24.25 24.45Fixed Fixed P-P

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

24.25 24.45Fixed Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

24.45 25.25Satellite Satellite

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

24.75 25.255G 5G Proposed FNPRM

Part 30.202

Part 30.203 Undefined Undefined

24.75 25.05Satellite Satellite (earth to space)

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

24.75 25.05Aviation Aviation

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

25.05 25.25Satellite Satellite (earth to space)

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

25.05 25.25Fixed Fixed P-P

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

25.05 25.25Fixed Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

25.25 27.5Satellite Satellite-Government

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

27.5 28.355G R&O

Part 30.202

Part 30.203

Base stations: 75dBm/100MHz (EIRP) with linear reduction for 

BW's<100MHz

Mobile stations: 43 dBm avg. (EIRP)

Transportable stations: 55 dBm avg. (EIRP)

All limits below are Conducted or TRP:

Within 10% Ch BW from band edge: -5dBm/MHz 

Beyond 10% Ch BW from band edge: -13dBm/MHz

27.5 29.5Fixed LMDS

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

27.5 29.5Satellite RF Devices 

Part 15.249(a)

Part 15.249(d) FCC: 250 mV/meter @ 3m  -27.2dBm or 2500uV/m @ 3m (EIRP)

27.5 31Satellite Satellite

Part 25.204(a)(b)

Part 25.202(f)

70dBm/4kHz or 40dBW/4KHz (EIRP) below 15GHz

94dBm/MHz or 64dBW/MHz (EIRP) above 15GHz

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

+ density mask vs. antenna

Directional antennas

30 31Satellite Ka band UL Not specified Undefined Undefined

31 31.3Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

31 31.075Fixed LMDS

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

31 31.3Fixed Fixed Microwave P-P

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

31.075 31.225Fixed LMDS

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns

31.225 31.3Fixed LMDS

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas

Application dependent: Common example:

25dBc@+/- BW/2 from fc

35dBc@+/-BW from fc

-13dBm@+/-2.5BW from fc

Also have tight antenna patterns


