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BAND IEEE ~ FREQUENCY  WAVELENGTH ITU-ISM
Extremely Low Frequency  ELF 3-30Hz
Super Low Frequency SLF 30 - 300Hz
Ultra Low Frequency ULF 300 - 3,000 Hz 1,000 - 100 Km
Very Low Frequency VLF 3-30 KHz 100 - 10 Km
Low Frequency LF 30 - 300 KHz 10-1Km
Medium Frequency MF 300 - 3,000 KHz 1-0.1Km
High Frequency HF 3-30 MHz 100-10 m 6.765-6.795MHz

13.553-13.567MHz
26.957-27.283MHz

Very High Frequency VHF 30 - 300 MHz 10-1m 40.66-40.70MHz
Ultra High Frequency UHF 300 - 3,000 MHz 1-01m 433.05-434.79MHz
902-928MHz
L 1-2GHz
S 2-4GHz 2.400-2.500GHz
Super High Frequency SHF 3-30GHz 10-1cm
Cc 4-8GHz 5.725-5.875GHz
X 8-12 GHz
Ku 12 -18 GHz
K 18- 26.5 GHz 24-24.25GHz
Ka 26.5 - 40 GHz
Extremely High Frequency EHF 30 - 300 GHz 1-01cm
\Y 40-75 GHz 61-61.5GHz
w 75 - 110 GHz
F 90 - 140 GHz 122-123GHz
D 110 - 170 GHz 244-246GHz
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15, Uda: “On the wireless beam of short electric waves”, JIEE, March 1926, 273-282
S. Uda: “High angle radiation of short electric waves”, Proc. IRE 15, (1927), 377-385
H. Yagi: “Beam transmission of ultra short waves”, Proc. IRE 16, (1928), 715-740
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2 H. T. Friss: “A note on a simple transmission formula”, Proc. IRE 34, (1946), 254-256
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% Y. Okumura, E. Ohmori, K. Fukuda: “Field Strength and Its Variability in VHF and UHF Land-
Mobile Radio Service", Review of the Electrical Communications Laboratory 16, No. 9-10,
September-October 1968, 825-873

M Hata: “Empirical Formula for Propagation Loss in Land Mobile Radio Services”, IEEE Trans.
Vehicular Technology VT-29, (1980), 317-325
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Environment Path-loss exponent
Free-space line-of-sight 2
Urban 27-35
Shadowed urban 3-5
In-building line-of-sight 16-1.38
In-building obstructed 4-6
Factory obstructed 2-3
Store 2.2
Soft partitioned office 2.4
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