
Distribution Statement A:  Approved for public release ID# 3343 ;  Distribution is unlimited.

In-Band Test Methodologies for 

Advanced Radios (ITMAR)
briefed by

Ken Carrigan
E3 Spectrum Supportability Branch

dlgr_nswc_Q51@navy.mil

W: 540-653-2190

21 April 2012

mailto:dlgr_nswc_Q51@navy.mil


Distribution Statement A:  Approved for public release;  Distribution is unlimited.

Agenda

ÁIn-Band Receivers Issues

ÁTest Standards and Shortcomings

ÁCharacterizing Receiver Front Ends

ÁPerformance Metrics

ÁQuick Review of Test Procedures 

ÁExamples Proposed Methods

ÁWay Ahead Towards Generalizing and 
Harmonizing
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Issues Affecting Receivers 

ÁMost EMI problems occur in-band to receivers

ÁSignificant RF System growth by DOD

ÁEver increasing use of wide band receivers

ÁWide band sensitive receivers can be 
degraded, or burned out, by intra-inter High 
Power RF emitters  
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Military Wideband Receiver Systems

ÁEquipment that Utilizes the Electromagnetic 
Spectrum (Radar, Nav, Comm, Weapons, EW, SSES)

ïSATCOM, JTRS, LINK 16, LINK 22

ïMobile User Objective System (MUOS), Wideband 
Networking Waveform (WNW), Soldier Radio 
Waveform (SRW)

ïRadars (TPS, TPQ, SPS, SPN, SPQ, G/ATOR, VSR, 
even Helmet Mounted Radar System -HMRS)

ïEW (SLQ-32, VLQ-12(V), Surface Electronic Warfare 
Improvement Program -SEWIP)
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Complex Receiver Systems

ÁCarrier Sense Multiple Access With Collision Avoidance 
(CSMA/CA)

ÁFrequency Hopping Spread Spectrum (FHSS), 
Direct Sequence Spread Spectrum (DSSS)

ÁMultiple Input Multiple Output (MIMO) systems

ÁBeam Steer Antenna Technology (spatial diversity)

ÁIEEE 802.22 in-band and out-of-band Sensing of Spectrum 
ςCognitive Radios

ÁDynamic Frequency Selection (DFS) and Dynamic 
Spectrum Access (DSA)

Á¦ƭǘǊŀ ²ƛŘŜ .ŀƴŘ ό¦².ύ LƳǇǳƭǎƛǾŜ ǊŀŘƛƻΧ
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Receiver Test Standards

ÁMIL-STD-461F Requirements for the control of electromagnetic 
interference characteristics of subsystems and equipmentς
10 Dec 2007

ïw{мло ƴƻǿ ŀǇǇƭƛŜǎ Ψм ƪIȊ ǇǳƭǎŜ ƳƻŘǳƭŀǘƛƻƴΣ рл҈ ŘǳǘȅΩ ǘƻ 
case/cabinet in-band to subs and ships

ï/{мло Ψ/ƻƴŘǳŎǘŜŘ 9ƳƛǎǎƛƻƴǎΣ !ƴǘŜƴƴŀ ǇƻǊǘΣ LƴǘŜǊƳƻŘǳƭŀǘƛƻƴΣ 
15 kHz to 10 GHz

ï/{млп Ψ/ƻƴŘǳŎǘŜŘ 9ƳƛǎǎƛƻƴǎΣ !ƴǘŜƴƴŀ ǇƻǊǘΣ wŜƧŜŎǘƛƻƴ ƻŦ 
Undesirable Signals, 30 Hz to 20 GHz

ï/{млр Ψ/ƻƴŘǳŎǘŜŘ 9ƳƛǎǎƛƻƴǎΣ !ƴǘŜƴƴŀ tƻǊǘΣ /Ǌƻǎǎ aƻŘǳƭŀǘƛƻƴΣ 
30 Hz to 20 GHz

ÁMIL-STD-псп/Σ 9ȄǘŜǊƴŀƭ wC 9a9ΩǎΣ LƴǘŜǊκLƴǘǊŀ 9a/
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