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•  Interna#onal	uses	of	the	radio	spectrum	
are	regulated	by	the	Interna#onal	
Telecommunica#on	Union	(ITU),	a	
specialized	agency	of	the	United	Na#ons,	
through		
•  Radio	Regula#ons	(RR)	
•  Interna#onal	Table	of	Alloca#ons	

•  Countries	are	sovereign	with	regard	to	the	
uses	and	the	regula#on	of	the	radio	
spectrum	within	na#onal	borders	and	are	
under	no	obliga#on	to	adopt	or	follow	the	
Interna#onal	Table	of	Alloca#ons	within	
their	territory,	but	mostly	do	so	out	of	
convenience.	

How	is	Spectrum	Management	Done?	



EI8IC's	Ham	Radio	
Resources	Website	

ITU	Regions	



UN	–	ITU	
•  Formed	in	1865:	1st	int’l	body!		(UN	in	1945)	
•  HQ	is	in	Geneva	
•  Na#onal	groups	correspond	to	ITU	Study	
Groups	&	Working	Par#es	

•  U.S.	par#cipa#on:	
Coordinated	by	the		
State	Dept.	
•  Federal:	NTIA	
•  Non-Fed:	FCC	



QuesGons?	
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Useful	knowledge 		

•  Radiometer	design	
•  Power	flux	density,	dB/m2/Hz,	Jy	
•  dBW,	dBm,	…	
•  Radar	Equa#on		
•  Radar	range	resolu#on	
•  Bandwidth	–	and	rela#on	to	pulse	

width,	integra#on	#me		
•  Received	power	Budget	(a.k.a.	Friis	

equa#on)	
•  Sensi#vity	equa#on	S/N	
•  Noise/Interference	
•  Antenna	theory	and	design;	Sidelobes,	

radia#on	paberns,	beamwidth,	
Gregorian	dish,	

•  Antenna	arrays	(interferometry)	

•  RF	systems;	mixers,	oscillators,	
transmission	line	propagaGon,	etc.	

•  Filter	design	
•  Harmonics	
•  Fourier,	Gme-domain,	frequency-domain	
•  Microwave	and	millimeter	remote	sensors:	

both	passive	and	acGve	
•  Research	using	these	bands:	C-band,	S-

band,	X-band,	Ku-band,	K-band,	Ka-band,	
W-band	

•  Microwave	Remote	Sensing:Atmospheric	
AUenuaGon	and	PropagaGon,	Mie	
ScaUering,	Bragg	scaUering,	Rayleigh	
ScaUering	

•  Rain,	hail	and	other	hydrometeor	effect	in	
atmospheric	path	delay	

For	RF	Spectrum	Managers	



Radiometer-	SensiGvity	

Detrimental	
Level		
Interference	
Criterion	

At	RF	frequencies	
Rayleigh-Jeans	
applies	and	P	is	
propor#onal	to	T	
radiometric	
Temperature	



	
	
	
	
	
	
	
Antenna	gain	is	assumed	=	1dBi	
	
	
	
								This	is	the	Sensi#vity	of								
														radiometers	like	Arecibo	

	pfd=	power	flux	density	

Assumes	t	~	½	hr	
t	=	integra#on	#me	=	2000s	

	Isotropic	Ai
e=c2/4π		

10	Ai
e	=-158.5dB	
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