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LF: Low frequency

MF: Medium frequency
HF: High frequency

VHF: very high frequency
UHF: Ultra high frequency
SHF: super high frequency

EHF: extremely high frequency
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Height Building loss

Rooftop non-line-of-sight i 8 m 0 dB 6.2 km

i I/ Gateway in i 5m 0o dB 1.8 km

1.5 m 0o dB 780 m

0 dBi 1.5m 10 dB 410 m

0 dBi 1.5 m 20 dB 210 m
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A hypothetical 2GHz system with 24dBm TX, 3dB Eb/No, 5dB NF RX.

——

m' 3 Sector base station (18dBi) at 25m to outdoor PC card ’%f

Data Rate Site density

100Mb/s | 0.21km 50

10Mb/s 0.41km 15

1Mbis 36

100kbi/s 1

—_—

Range

Figures based on CO5T231-Hata model with 10dB shadow margin and no cable losses.
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RF Source Frequency (MHz)  Exposure potential

AM commercial radio 05-17 U+
lonosphere research programs (e.g., HAARP) 2.8-10 L
FM commercial radio 88-108 U+
VHF commercial television (analog)? 54-88, 174-216 U+
UHF commercial television (analog and digital) 512-700
Maritime mabile, radiolocation, radio-navigation (e.g., LORAN) 0.003-0.30
Radar (aviation, maring, police) 10,000-33,000
Millimeter-wavelength radar (meteorological, military) ~ 100,000
Satellite transmissions (global positioning, military) 220-400
Satellite transmissions (television) 4,000-6,000
Amateur (ham) radio operators, international short-wave broadcasts ~50
Cellular telephones, analog 806-890
Cellular telephones, GSM (Asia, Europe) 890-960
Cellular telephones, digital 1,850-1,990
Dispatch radio: (pagers, aviation, marine, fire, emergency, police| 900-950
Fixed microwave links (computers, television, telephone, military) ~ 30,000
Cordless telephones, baby monitors, wireless toys, wireless telemetry 27-60, 900, 2,400, 5,800
Computer monitors, wireless computer connectivity, RF identification ~ 1,900, ~ 2,500, ~ 5,700
tags (e.q., Bluetooth, WiFi)
Remote controls, light dimmer controls, doar-openers, surveillance devices Broadband
Microwave ovens, diathermy machines 2,450
Industrial scientific and medical (ISM) band data links ~ 2,400, ~ 5,400
RF noise (lightning, solar flares, fluorescent fixtures, neon lights, spark Broadband
ignition, power-line corona discharge)
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Table 3. Incident energy from a broad spectrum of sources of electromagnetic energy
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Source Energy flux (W/mZ) Electric field (V/m]

Sunlight at noon® _ 1,370
1 m from a 1,500-W electrical heater unit® 480
On black body surface at 37°C (5, ~ 10 pm)° 520
Microwave oven, RF leakage standard

1 m from a 100-W light bulb?

Cell telephone (2 GHz) public guideline®

Cell telephone (850 MHz) public guideling®

RF levels near cellular base antenna (calculated)

Average urban RF levels, TV and radiof

Average urban RF levels, cellular telephony’
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