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Introduction

More and more ranges have moved 
to indoor anechoic chambers 

Extremely expensive to measure large antennas in 
indoor direct illumination far-field range

Direct illumination indoor ranges are only used 
for electrically small antennas (e.g. feed systems)
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Introduction

Far Field Condition: R > 2D² / �

Phase Curvature of 1/16th of a wavelength (22.5 deg of phase) 

0.8 m diameter X-band (10 GHz) 
distance between Tx and Rx antenna > 43 meters 
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Introduction

Near field ranges allow indirect indoor measurement 
of the far field radiation characteristics 

Strength of near field ranges is at the low frequencies

Performance is limited or involves more effort 
at the higher frequencies
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Introduction

Compact ranges allow direct indoor far field 
measurements of electrically large antennas 

Strength is at the high frequencies

Performance is limited or involves more effort 
at the lower frequencies
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Introduction
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All compact ranges, in one
way or another, transform
a spherical wave into a 
plane wave. 

Otherwise said, a compact
range project the range
antenna infinitely far away
(thus making it a far-field
range).
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Introduction

Compact Range at 
Ericsson Microwave
Systems in Sweden
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Introduction
Measured phase at
Ericsson Compact 
Range

Typ. 3 deg phase
over 3 m quiet zone

Equivalent far-field
distance

R > 15.D� / �

R > 8000 m
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Introduction

With the goal of most
accurate antenna
measurements:

Comparison Estec
VAST antenna
between Ericsson CR 
and Denmark
Technical University 
Spherical NF Range
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Advantages of a Compact Range

A compact range is operated as a far field range. 
Therefore operation is straightforward, easy to learn, 

and not prone to operator errors
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Advantages of a Compact Range

On a compact range a single sample is valid, which allows 
quick measurements of gain, main cuts, or real time tuning 

radome production testing

real time tracking

real time tuning
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Advantages of a Compact Range

System level tests are much more straightforward in the far-field

satellite transponder testing

car collision avoidance radar testing

electronically steerable antennas
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Frequency Range of a Compact Range

A Compact Range is a geometrical optical design, 
for which the reflector(s) are small in wavelength

Edge diffraction needs to be minimized using edge treatment

Common edge treatments: serrated edge and rolled edge

The lower frequency limit of a compact range depends 
on the edge treatment. 
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Serrated Edge

The direction of the edge is designed such that minimum 
diffraction enters the quiet zone (edges are like cylindrical sources)

No serrations: edges diffract directly into quiet zone

Serrations: edges diffract past the quiet zone

Length of serrations define energy diverging into the quiet zone
Length should be > 5 wavelengths
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Serrated Edge

ORBIT/FR AL-221010 reflector, with 3 m x 3 m quiet zone
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Serrated Edge

Serrated edge reflector lower frequency limit 

minimum serration length of 5 �
solid reflector size of 10 � or more 

(typical quiet zone diameter 8 � or more)

Example:
reflector 4 m, quiet zone 3 m diameter, serrations 1.9 m length 

(total reflector size with serrations 8 x 8 m) 
lowest frequency of 800 MHz
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Serrated Edge

Serrations can be “straight edge” or “shaped edge”

Straight edge serrations tend to operate better 
at the lowest frequencies, 

Shaped edge serrations tend to operate better 
at high frequencies, though shapes have been found

which also operate very well at low frequencies
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Serrated Edge

ORBIT/FR AL-22812 reflector, quiet zone of 2.4 m x 3.6 m 



- Europe GmbH 20

Serrated Edge

Serrations can be tangential to the reflector surface
� single curved

Serrations can be parabolic shaped like reflector
� double curved

Double curved serrations typically give less
diffraction than single curved, though optimized shapes

have been found for single curved



- Europe GmbH 21

Rolled Edge

The edge of the compact range reflector 
no longer is cut off abruptly, 

but is smoothly bent backwards 
to reduce the energy at the edge of the reflector

Technology driven by OSU (Ohio State University)
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Rolled Edge

With well-designed rolled edge, diffraction  
reduces by approx. 6 dB compared to serrated edge
at the low and middle end of the frequency spectrum

At the high end of the frequency spectrum, 
reflector accuracy starts to become the dominating factor 

Higher energy levels to the side walls of the chamber,
but with a good absorber design, 
practice has shown no problems
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Rolled Edge

ORBIT/FR AL-251216, with quiet zone size 3.6 m x 4.8 m 
and 1.2 m rolled edge, diagonal fed






























































