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Summary

• Reference antenna model including side-lobe 
effect is proposed for TG3c  PHY/MAC 
simulations.



November 2006

Ichihiko TOYODA, NTTSlide 4

doc.: IEEE 802.15-06/474r0

Submission

Basic Concept

• Side-lobe level is basically small
• Radiation patters, i.e. side-lobe level, can be 

modified by antenna design.
• Simple mathematical model employing an 

averaged side lobe is good enough for 
simulations.
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Topics to be Considered

• Four topics to be considered to create a model.
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Note: Phase pattern is assumed to be constant.
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Main-lobe Function
• Employed circular symmetric Gaussian distribution 

due to its simple formulation.

where α is determined by the half-power beam width 
θ-3dB as follows; 

• Main lobe can be expressed by a simple equation in 
dB.
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Main-lobe Width

• Considered -20 dB from the maximum gain as a main 
lobe.

• Main-lobe width is derived from eq.(1) in Slide 6.

• This result is consistent with the theoretical value of 
an ideal circular aperture antenna with its half-power 
beam width of around 30 degrees.

dBml 36.2 −⋅= θθ



November 2006

Ichihiko TOYODA, NTTSlide 8

doc.: IEEE 802.15-06/474r0

Submission

Maximum Gain

• Employed the formula of an ideal circular aperture 
antenna with uniform field distribution.

where k and a are the wavenumber and radius of the 
aperture, respectively.
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Calculation Method of Side-lobe Level

• Side-lobe power is averaged over the solid angle out 
of the main lobe.
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Numerical Results

y = -0.4111Ln(x) - 10.597
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Proposed Model
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Examination of Proposed Model

• Proposed model is compared with measured data.
• Good agreement has been achieved.

o153 =− dBθ o303 =− dBθ o603 =− dBθ

Note: Measured data are for rectangular horn antennas.
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Conclusion

• Reference antenna model with averaged side 
lobe is proposed for TG3c  PHY/MAC 
simulations.

• Proposed model is a simple mathematical 
model and examined by comparing with the 
measured data of 15, 30 and 60-degree 
antennas.  

• Good agreement between the model and 
measured results.
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