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1. Introduction
The following is an outlook for the typical jammers that could be present based on data from the US and EU.  The source, is measured data and FCC and ESTI published limits for operation in bands near 26.5 GHz to 29.5 GHz.  The OBB jammer definition considered is > 12.5GHz and the levels are referred as conducted power equivalent (CPE).
2. Discussion

Fixed ground station for satellites and microwave have a main lobe and many sidelobes – see figure below.  Typically physical access is limited to both microwave link stations and satellite earth stations. Satellite stations operate much large transmit powers than microwave link stations which can be a few Watts. 

Figure 1:Typical Satellite and Microwave Link radiation patterns.

Landmobile system can have high power, particularly the base stations.  Landmobile deployment in the mmW bands is less well known at this time.  The assumptions about the power levels at the mobile UE device and the base station are described in the following section
2.1. Assumptions
The assumptions for this analysis are;

· Pathloss assumed LOS but in case of Satellite and Microwave sites, an offset was applied to ensure that side lobes were considered for the victim – -20 dBc.  This is still very much a worse case condition.
· FSPL => 32.1+20*LOG10(frequency(Ghz))+20*LOG10(distance(m))-offset

· Sidelobe < 20º from Boresight, the power  -20dBc compare with main lobe (1).

· Landmobile is independent system including base stations at fixed locations.  It was assumed the maximum power for the mobile device (UE) was limited by SAR (1mW/cm^2).

· OBB below 12.5 GHz are assumed to be the same as 5G and LTE

2.2. Jammers at IF

Field test measuring jammer energy that could fall near typical IFs for mmW 5G NR receiver.  MCAS aircraft radar and Black Mountain microwave Antenna farm (12km) were measured from 11th floor of WT building (LOS).  
· Jammers were found at 9 GHz at approximately -60dBm
· These jammers pose little challenge to the design. 
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Figure 2: RF levels <10 GHz from MCAS

2.3. Summary Survey of Other mmW User – OBBjammers
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Start (GHz) Category
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Regulatory Standard 

(FCC/ETSI/Other)

Regulatory Peak EIRP or  EIRP 

Density

(In-band)
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dBm offset *

distance 

assume 

to Victim 
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pathloss to 
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RX(LOS or 

NLOS)

Jammer 

equivalent 

level - for 

comparisocomments

US 27.5Satellite 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 94 -20 1000 140.89 -46.89never close to antenna

US 24.25Land 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. 60 0 100 99.79 -39.7960 dBm most likely for BS

US 24.25Land 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. 40 0 10 79.79 -39.79mobile device

EU 24.25Fixed/MobileSRD EN 302 858 20dBm/MHz (EIRP) 20 0 5 73.77 -53.77

US 27.5Fixed LMDS

Part 101.113

Part 101.111

85dBm or 55dBW (EIRP)

Directional antennas 85 -20 200 126.91 -41.91never close to antenna


· Worse-case jammer is -39.79 dBm for Private Land Mobile radio.
· Private Land Mobile system, mobile device power limited by SAR (1mW/cm^2).

· LMDS or Microwave link physical restrictions likely larger than 200 m.

3. Conclusion
Based on this simplified analysis for jammers in the mmW region, > 12.5 GHz for 5G NR, the following has been discussed: 
· US and EU jammers close to mmW 26.5 GHz to 29.5 GHz have been considered as OBB with levels of -40dBm or lower.  
· Typical OBB at typical IF measured (around 9GHz), -60 dBm don’t pose any design challenges. 

Further analysis of jammers for other locations in the world need to be consider before recommending OBB for mmW 5G NR.  The offset at which the OBB jammer is applied needs further discussion.
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