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Introduction
[bookmark: _GoBack]Out-of-band blockers (or jammers) will have significant impact on performance of 5G NR devices in the mm-wave spectrum. This paper is a companion paper to [1], and is oriented towards spectrum in Europe. Additional data still needs to be gathered for a comprehensive table, and this is a step in that direction.
Discussion
The following table lists the major blockers in the mm-wave bands in the EU.
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Observation 1: If the satellite dish is not directly vertical, i.e., it is inclined at an angle, the beam 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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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) Europe ERC/REC Device types

19.7 20.2Satellite  Fixed/Mobile EN 303 978  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

77dBpW/MHz to 85dBpW/MHz (EIRP)

ECC/DEC/05/08

ECC/DEC/13/01 GSO ESOMPs / SES

19.7 20.2Satellite  Fixed/Mobile EN 301 360  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

67dBpW/100kHz to 85dBpW/MHz (EIRP)

ECC/DEC/06/03

ECC/DEC/06/02 MSS/FSS/LEST/HEST/SIT/SUT

19.7 20.2Satellite  Fixed/Mobile EN 301 459  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

67dBpW/100kHz to 85dBpW/MHz (EIRP)

ECC/DEC/06/03

ECC/DEC/06/02 MSS/FSS/LEST/HEST/SIT/SUT

19.7 20.2Satellite  Fixed/Mobile EN 303 979  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

77dBpW/MHz to 85dBpW/MHz (EIRP) ECC/DEC/15/04 NGSO ESOMPs

20.2 21.2Satellite Military systems Not specified Undefined Undefined Military Satellite Systems

20.2 21.2Satellite MSS Earth stations Not specified Undefined Undefined MSS earth stations

21.2 21.4Satellite Earth exploration Not specified Undefined Undefined ERC/REC 25-10 Passive earth exploration

21.2 21.4Fixed/Mobile PMSE Not specified Undefined Undefined SAB/SAP

21.2 21.4Satellite Space research Not specified Undefined Undefined ERC/REC 25-10 Passive sensors

21.4 22Radar  SRR EN 302 288 20dBm/BW (EIRP)  -30dBm/MHz (EIRP)

ECC/DEC/04/10

ERC/REC 70-03 Transport and traffic telematics

21.4 22Satellite Broadcasting Not specified Undefined Undefined

21.4 22Fixed/Mobile PMSE Not specified Undefined Undefined ERC/REC 25-10 Wideband HDTV

22 23.6Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) T/R 13-02 Point to point

22 23.6Fixed/Mobile Fixed/Mobile EN 302 326 Min Ant Gain (Directional Linear) = 24dBi T/R 13-02 Multipoint

22 23.6Satellite Space research Not specified Undefined Undefined Passive earth exploration

22 23.6Satellite Radio astronomy Not specified Undefined Undefined Spectral line observations (e.g. water line)

22 23.6Fixed/Mobile PMSE Not specified Undefined Undefined ERC/REC 25-10 SAB/SAP

22 23.6Radar  SRR EN 302 288 20dBm/BW (EIRP)  -30dBm/MHz (EIRP)

ECC/DEC/04/10

ERC/REC 70-03 Transport and traffic telematics

23.6 24Satellite Radio astronomy Not specified Undefined Undefined

23.6 24Satellite Space research Not specified Undefined Undefined

23.6 24Satellite Passive sensors Not specified Undefined Undefined Measure water vapour, cloud sounding

23.6 24Radar  SRR EN 302 288 20dBm/BW (EIRP)  -30dBm/MHz (EIRP)

ECC/DEC/04/10

ERC/REC 70-03 Transport and traffic telematics

24 24.05Amateur Amateur ISM EN 301 783

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

Varies country by country Higher of -70dBc or -13dBm/MHz (EIRP) Amateur

24 24.05Satellite Amateaur Satellite Not specified Undefined Undefined

24 24.05Fixed/Mobile PMSE Not specified Undefined Undefined ERC/REC 25-10 SAB/SAP

24 24.05Radar  SRR EN 302 288 20dBm/BW (EIRP)  -30dBm/MHz (EIRP)

ECC/DEC/04/10

ERC/REC 70-03 Transport and traffic telematics

24 24.05Fixed/Mobile SRD EN 300 440 20dBm or 100mW (EIRP)  -30dBm/MHz or 1uW/MHz (EIRP)

ERC/REC 70-03

ERC/REC 25-10 Non specific SRDs

24.05 24.25Amateur Amateur ISM EN 301 783

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

Varies country by country Higher of -70dBc or -13dBm/MHz (EIRP) Amateur

24.05 24.25Fixed/Mobile SRD EN 300 440 20dBm or 100mW (EIRP)  -30dBm/MHz or 1uW/MHz (EIRP)

ERC/REC 70-03

ERC/REC 25-10 Non specific SRDs

24.05 24.25Radiolocation Radiodetermination applications EN 302 372 43dBm/50MHz (EIRP)   -51.3dBm/MHz (EIRP)

ECC/DEC/11/02

ERC/REC 70-03

24.05 24.25Radiolocation Radiodetermination applications EN 302 729

26dBm/50MHz (EIRP) around 25GHz

35dBm/50MHz (EIRP) around 58GHz  -47dBm/MHz (EIRP) 

ECC/DEC/11/02

ERC/REC 70-03 Earth exploration

24.05 24.25Satellite Military systems Not specified Undefined Undefined

24.05 24.25Radar  SRR EN 302 288 20dBm/BW (EIRP)  -30dBm/MHz (EIRP)

ECC/DEC/04/10

ERC/REC 70-03 Transport and traffic telematics

24.05 24.25Fixed/Mobile SRD EN 302 858 20dBm/MHz (EIRP)  -30dBm/MHz (EIRP) ERC/REC 70-03 Transport and traffic telematics
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24.05 24.25Fixed/Mobile SRD EN 302 858 20dBm/MHz (EIRP)  -30dBm/MHz (EIRP) ERC/REC 70-03 Automotive radars

24.25 26.5Fixed/Mobile 5G Wireless systems Not specified Undefined Undefined Smartphones/IoT/Drones

24.25 26.5Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) T/R 13-02 Point to point

24.25 26.5Fixed/Mobile Fixed/Mobile EN 302 326 Min Ant Gain (Directional Linear) = 24dBi T/R 13-02 Multipoint

24.25 26.5Radiolocation Radiodetermination applications EN 302 372 43dBm/50MHz (EIRP)   -51.3dBm/MHz (EIRP)

ECC/DEC/11/02

ERC/REC 70-03

24.25 26.5Radiolocation Radiodetermination applications EN 302 729

26dBm/50MHz (EIRP) around 25GHz

35dBm/50MHz (EIRP) around 58GHz  -47dBm/MHz (EIRP) 

ECC/DEC/11/02

ERC/REC 70-03 Earth exploration

24.25 26.5Radar  SRR EN 302 288 20dBm/BW (EIRP)  -30dBm/MHz (EIRP)

ECC/DEC/04/10

ERC/REC 70-03 Transport and traffic telematics

24.25 26.5Satellite Military systems Not specified Undefined Undefined Land Maritime Military systems

24.25 26.5Fixed/Mobile SRD EN 302 858 20dBm/MHz (EIRP)  -30dBm/MHz (EIRP) ERC/REC 70-03 Automotive radars

26.5 27Fixed/Mobile 5G Wireless systems Not specified Undefined Undefined Smartphones/IoT/Drones

26.5 27Radiolocation Radiodetermination applications EN 302 372 43dBm/50MHz (EIRP)   -51.3dBm/MHz (EIRP)

ECC/DEC/11/02

ERC/REC 70-03

26.5 27Radar  SRR EN 302 288 20dBm/BW (EIRP)  -30dBm/MHz (EIRP)

ECC/DEC/04/10

ERC/REC 70-03 Transport and traffic telematics

26.5 27Satellite Military systems Not specified Undefined Undefined Land Military systems

27 27.5Satellite Military systems Not specified Undefined Undefined Land Military systems

27 27.5Fixed/Mobile 5G Wireless systems Not specified Undefined Undefined Smartphones/IoT/Drones

27.5 29.5Satellite  Fixed/Mobile EN 301 360  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

67dBpW/100kHz to 85dBpW/MHz (EIRP)

ECC/DEC/05/01

ECC/REC/11/01 MSS/FSS/LEST/HEST/SIT/SUT

27.5 29.5Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) ECC/DEC/05/01 Point to point

27.5 29.5Fixed/Mobile Fixed/Mobile EN 302 326 Min Ant Gain (Directional Linear) = 24dBi T/R 13-02 Multipoint

27.5 29.5Satellite  Fixed/Mobile EN 303 978  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

77dBpW/MHz to 85dBpW/MHz (EIRP) T/R 13-02 GSO ESOMPs / SES

27.5 29.5Satellite  Fixed/Mobile EN 303 979  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

77dBpW/MHz to 85dBpW/MHz (EIRP)

ECC/DEC/05/08

ECC/DEC/13/01 NGSO ESOMPs

29.5 31Satellite  Fixed/Mobile EN 303 978  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

77dBpW/MHz to 85dBpW/MHz (EIRP) ECC/DEC/15/04 GSO ESOMPs / SES

29.5 31Satellite  Fixed/Mobile EN 303 979  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

77dBpW/MHz to 85dBpW/MHz (EIRP)

ECC/DEC/05/08

ECC/DEC/13/01 NGSO ESOMPs

29.5 31Satellite Military systems ECC/DEC/15/04 Military Satellite Systems

29.5 31Satellite  Fixed/Mobile EN 301 459  28dBm/40kHz (EIRP)

(-13 to -5)dBm/MHz (EIRP)or 

67dBpW/100kHz to 85dBpW/MHz (EIRP) MSS/FSS/LEST/HEST/SIT/SUT

31 31.3Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted)

ECC/DEC/06/03

ECC/DEC/06/02 Point to point

31 31.3Fixed/Mobile Fixed/Mobile EN 302 326 Min Ant Gain (Directional Linear) = 24dBi

T/R 13-02

ECC/REC/02/02 Multipoint

31.3 31.8Satellite Radio astronomy Not specified Undefined Undefined

T/R 13-02

ECC/REC/02/02

31.3 31.8Satellite Passive sensors Not specified Undefined Undefined

31.3 31.8Satellite Space research Not specified Undefined Undefined

31.8 33.4Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) Point to point

31.8 33.4Fixed/Mobile Fixed/Mobile EN 302 326 Min Ant Gain (Directional Linear) = 24dBi

ECC/REC/11/01

ERC/REC/01/02 Multipoint

33.4 37Radiolocation Radiodetermination applications Not specified Undefined Undefined

ECC/REC/11/01

ERC/REC/01/02 Military Systems

33.4 37Satellite Military systems Not specified Undefined Undefined Syrveying Systems

33.4 37Fixed/Mobile Meteoroligical Aids Not specified Undefined Undefined Rain radar

33.4 37Satellite Space research Not specified Undefined Undefined Passive sensors

37 39.5Satellite FSS Earth stations Not specified Undefined Undefined

37 39.5Satellite Not specified Undefined Undefined Earth exploration

37 39.5Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) T/R 12-01 Point to point

39.5 40.5Satellite FSS Earth stations Not specified Undefined Undefined ERC/DEC/00/02

40.5 43.5Satellite Broadcasting EN 301 997 60dBm/MHz (EIRP)  -20dBm/MHz or -30dBm/100kHz (Conducted) Point to point

40.5 43.5Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted)

ECC/DEC/02/04

ECC/REC/01/04

ERC/DEC/99/15 Multipoint

40.5 43.5Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted)

ECC/REC/10104

ERC/DEC/99/15 Point to point

43.5 45.5Satellite Military systems Not specified Undefined Undefined

ECC/REC/10104

ERC/DEC/99/15 Military Systems

45.5 47Satellite Not allocated Not specified Undefined Undefined

47 47.2Amateur Amateur ISM EN 301 783

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

Varies country by country Higher of -70dBc or -13dBm/MHz (EIRP) Amateur

47 47.2Amateur Amateur Satellite EN 301 783

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

Varies country by country Higher of -70dBc or -13dBm/MHz (EIRP)

47.2 57Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) ERC/REC/12/11 Multipoint

47.2 57Satellite Radio astronomy Not specified Undefined Undefined

47.2 57Satellite Space research Not specified Undefined Undefined

47.2 57Satellite Passive sensors Not specified Undefined Undefined

47.2 57Satellite FSS Earth stations Not specified Undefined Undefined

47.2 57Fixed/Mobile PMSE Not specified Undefined Undefined

57 63Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) ECC/REC/09/01 Multipoint

57 63Fixed  Fixed  EN 302 217

65dBm (EIRP) around 28GHz

55dBm (EIRP) around 58GHz  -30dBm/MHz (Conducted) ECC/REC/09/01 Point to point

57 63Fixed/Mobile SRD EN 305 550 20dBm or 100mW (EIRP)  -30dBm/MHz (EIRP) ERC/REC 70-03 Non specific SRDs

57 63Radiolocation Radiodetermination applications EN 302 372 43dBm/50MHz (EIRP)   -51.3dBm/MHz (EIRP)

ECC/DEC/11/02

ERC/REC 70-03 LPR/TLPR applications

57 63Radiolocation Radiodetermination applications EN 302 729

26dBm/50MHz (EIRP) around 25GHz

35dBm/50MHz (EIRP) around 58GHz  -47dBm/MHz (EIRP) 

ECC/DEC/11/02

ERC/REC 70-03 Earth exploration

57 63Fixed/Mobile

Wideband data transmission 

systems EN 302 567 40dBm (EIRP)  -30dBm/MHz (EIRP) ERC/REC 70-03 Wideband transmissions systems


