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Abstract

• We propose a method to characterize the 
accuracy of the reverberation chamber (RC).

• A semi-empirical RC accuracy model is 
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• A semi-empirical RC accuracy model is 
presented.

• The model is applied to three different RCs.
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Introduction
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Schematic of S-parameter measurement in RC
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, 111m wall Sh = - The mismatch factor of the wall mounted ant.
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, 221m ref Sh = - The mismatch factor of the reference ant.
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Introduction
Im
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RC normally has Rayleigh 
distribution. 
It will have Rician K-factor 
distribution when RC is loaded 
with lossy objects.
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with lossy objects.

K-factor representing residual 
error for accuracy measurements.
P.-S. Kildal, S. Lai, and X. Chen, “Direct Coupling as a Residual Error Contribution During OTA
Measurements of Wireless Devices in Reverberation Chamber”, IEEE AP-SInternal Symp., Charleston,
June1-5, 2009.
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Rician K-factor
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K-factor increases with increasing 
loading. Loadings at different RCs 
will be introduced later

500 1000 1500 2000 2500 3000
10

-2

freq [MHz]

 

load1

load0

800 1000 1200 1400 1600 1800 2000 2200 2400 2600
10

-2

10
-1

10
0

10
1

freq [MHz]
K

-f
ac

to
r 

[-
]

K-factor

 

 

load2

load1

500 1000 1500 2000 2500 3000
10

-2

frequency [MHz]

 

Bluetest RC SP RC

SE RC



Antenna Group   

Accuracy Measurements

We measure RC nine times with 
3 heights and 3 orientations of 
reference antenna.
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reference antenna.
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RC Accuracy Model
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10log (1 ) /(1 )dBs s s= + -

K is revised Rician K-factor
Nind is independent sample number

NLOS is the number of sample that will stir direct coupling

All presented STD values are in dB as
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Bluetest RC Measurements
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Load0 = empty
Load1 = head phantom
Load2 = 3 cylinders + head phantom
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Load2 = 3 cylinders + head phantom
Load3 = 6 cylinders + head phantom
Load4 = 9 cylinders + head phantom
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Measurements at SP 
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Load1 = head phantom
Load2 = 2 bottles of liquid + head 
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Load2 = 2 bottles of liquid + head 
phantom

Note that the SP RC easily can be 
improved by introducing more 
mode-stirrers. 
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Measurements at Sony-Ericsson

Load1 = head phantom
Load2 = two absorbers + head phantom
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Relatively large stirrers help to 
reduce K-factor, and thereby 
improve accuracy.
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Conclution

• We propose a method for determing RC accuracy.
• We found that K-factor representing accuracy 

residual.
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residual.
• We derived an accuracy model, which can explain 

measured uncertainties in three RCs.
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Thank you!
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Questions or comments?


