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Receiver Specifications

Damage level

Sensitivity (MDS)

Tolerance to interference (SIR)
Tuning range rejection (TRR)
Out-of-band rejection (OBR)
Image rejection

IF feedthrough

LO leakage

Subharmonic rejection
Intermodulation intercept points
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Rx Susceptibility

 Signal to Interference Ratio (SIR)
» Factors:

— modulation type

— detection method (algorithm)

- SNR
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Transmitter Specifications

* Output power

* Harmonic outputs

* Spurious outputs
 Signal spectrum

» Broadband noise profile

Tx Harmonics
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Other Tx Outputs
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Reciprocity

Antenna Parameters

¢ Directional gain
¢ Polarization
¢ Out-of-Band
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Diffraction and Reflection

Modified Friis Equation
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COUPLING
Tx Gain 2.1dB Freq 328 MHz
Rx Gain 2.1dB ! 091 m
Path Loss -34.0 dB D 366m
SE 10.0 dB
Polarization 0.0 dB
Net Coupling -39.8 dB
Rx POWER Rx SENS
Tx POWER 50.0 dBm lMDS -110 dBm @ Tune Freq |
Tx FILTER -0.5dB TRR 100 dB
Tx CABLE -0.3 dB |MDS -10 dBm @ Interference
(Coupling -39.8 dB
Rx CABLE -0.4 dB SIR__| 10d8_|
Rx FILTER 0.5 dB Limit [ -20 dBm |

Rx POWER 8.5 dBm Margin = -28.5 dB

COUPLING
Tx Gain| .1 dB Freq 328 MHz
Rx Gain .1 dB ! 0.91 m
Path Loss -62.5 dB D 97.00 m
SE 10.0 dB
Polarization| 0.0 dB
Net Coupling -68.3 dB
Rx POWER Rx SENS
[TXx POWER 50.0 dBm |MDS -110 dBm__ @ Tune Freq
Tx FILTER -0.5 dB TRR 100 dB
[Tx CABLE -0.3 dB |MDS -10 dBm @ Interference
Coupling -68.3 dB
Rx CABLE -0.4 dB SIR__| 10d8 |
Rx FILTER -0.5 dB Limit | -20 dBm
Rx POWER -20.0 dBm argin 0.0 dB




Directional Antennas

COUPLING
Tx Gain [-12.1 dB] Freq 328 MHz
Rx Gain [-12.2dB] I 091m
Path Loss| -34.0 dB D 3.66 m
SE 10.0 dB
Polarization 0.0 dB
Net Coupling -68.3 dB
Rx POWER Rx SENS
x POWER 50.0 dBm MDS -110 dBm @ Tune Freq
X FILTER -0.5 dB |ﬁ?R 100 dB
X CABLE -0.3 dB [vDs -10 dBm__ @ Interference
Coupling -68.3 dB
Rx CABLE 0.4 dB BR_] 10dB_|
Rx FILTER -0.5 dB [timit T -20dBm ]
Rx POWER -20.0 dBm Margin 0.0 dB

Rx Preselection

COUPLING
Tx Gain 2.1 dB Freq 328 MHz
Rx Gain 2.1dB ! 091 m
Path Loss| -34.0 dB D 3.66 m
SE 10.0 dB
Polarization 0.0 dB
Net Coupling -39.8 dB
Rx POWER Rx SENS
[Tx POWER 50.0 dBm MDS -110 dBm__@ Tune Freq
Tx FILTER -0.5 dB |ﬁR 100 dB
Tx CABLE -0.3 dB [MDs -10 dBm__ @ Interference
Coupling -39.8 dB
Rx CABLE -0.4 dB SIR__| 10dB |
Rx FILTER [-29.0 dB] Limt [ -20 dBm |
Rx POWER -20.0 dBm argin 0.0 dB

Nonlinear Effects

Subharmonic Response

* Front-end damage

» Subharmonic responses
 Intermodulation products
» Cross modulation

* Receiver desensitization
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Example

MDS -110 dBm
SIR 10 dB

Max Interference -120 dBm
HARMONIC HARMONIC MAX SIGNAL
NUMBER INTERCEPT @ Rx INPUT

2 40 dBm -40 dBm

3 45 -10
4 52 9
5| 60 24
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Intermodulation Products
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External IMD Generation
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Re-radiated IMD

Cross Modulation
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Receiver Desensitizaiton
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Mitigation Options

Coupling reduction
Filtering

Tuning rules

Blanking

Statistical Characterization
Active cancellation

Coupling Reduction

e Separation increase
* Absorber
» Cross polarization




Mitigation Options
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Active Cancellation
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Summary of Concepts

Summary of Concepts

Interference analysis includes source and
receiver parameters along with coupling
factors.

A thorough analysis involves a large
number of combinations.

Both linear and nonlinear effects are
computed for the power delivered to the
antenna terminals of the receiver.

The Friis equation is used for the linear
analysis of interference coupling.

Coupling can be estimated by summing
path loss and shielding effectiveness.

Intercept points are used to predict
nonlinear products which can be
produced by a variety of mechanisms.
Mitigation techniques include filtering,
coupling reduction, blanking, tuning
rules, and active cancellation.
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