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Motivation
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transistor level MATLAB
based simulations e.g. MWO

 No standardized interface between Baseband and RF
e Long simulation times
» Feedback loops difficult to handle
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e Behavioral modelling (e.g. in MATLAB)
for fast system simulations !
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Efficient performance tests
(EVM, spectral masks, bit-error rate,...)
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Equivalence of Passband and Baseband Systems
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Nonlinear passband system
e.g. RF PA'!

No carrier must be considered for simulation !
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Nonlinear System ldentification Setup (Off-line)

Signal
generator
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build in MATLAB
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Nonlinear system identification
algorithm e.g. in MATLAB ®
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Nonlinear System Identification Setup
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+ 1st-zonal filter
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Baseband
processor

Digital domai Analog domain

Feedback path (receiver) for system identification !

The sampling frequency of the RF PA model (predistorter) must be
at least twice the output signal bandwidth of the RF PA!
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Complex Baseband Volterra Series Modelling

RF PA 1st-zonal filter (BPF)
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Frequency-domain Representation
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Nyquist Sampling Regarding the Output Signal
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GRAZ UNIVERSITY OF TECHNOLOGY

Nyquist Sampling Regarding the Output Signal
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Nyquist Sampling Regarding the Output Signal
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Nyquist Sampling Regarding the Output Signal

Drawbacks

 high sampling frequency (depends on the order of the nonlinearity)!

 lll-conditioned estimation problem EmmEE)> Numerical unstable solution,
or low convergence speed !
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Nyquist Sampling Regarding the Input Signal
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Nyquist Sampling Regardlng the Input Signal
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Nyquist Sampling Re ardlng the Input Signal
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Volterra kernel interpolation
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Volterra Kernel Interpolation
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Volterra Kernel Interpolation
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Volterra kernel interpolation
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Error signal is caused by the imperfect system
identification (model uncertainties and noise) !
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Conclusion

System identification on the Nyqist rate regarding the output signal
* Numerical unstable, low convergence speed

 high sampling rate ADC's (expensive, high power consuming)
System identification on the Nyquist rate regarding the input signal
» can be accomplished with Volterra kernel interpolation

* No additional computational complexity is needed!
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