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Abstract: With the evolution of 5G/6G communication technologies, the application of high-order modulation and
wideband signals (in the order of hundreds of MHz) forces radio frequency (RF) power amplifiers (PAs) to operate in near-
saturation regions, thereby exhibiting significant strong memory effects and nonlinear characteristics. To achieve high lin-
earity specifications while maintaining high energy efficiency, digital predistortion (DPD) has become a key technology at
the baseband processing end. However, traditional memory polynomial behavioral models are constrained by their fixed
structures. The number of their kernel coefficients grows exponentially with the increase of memory depth and nonlinearity
order, leading to a severe “curse of dimensionality” and resulting in high implementation complexity for DPD systems. Fur-
thermore, existing dynamic generation models still rely on traditional polynomial multiplication mechanisms, which are
prone to causing rapid expansion of the dictionary space and massive computational overhead in wideband scenarios. To ad-
dress these issues, this paper proposes an adaptive basis function generation technique for PA behavioral models based on
linear B-spline basis. This technique abandons cumbersome high-order polynomial multiplication operations, utilizing linear
B-spline functions—which possess strict local support and excellent numerical stability—as fundamental building blocks. It
introduces a greedy iterative search strategy based on subspace coefficient re-estimation to adaptively construct amplitude

gain functions that match specific memory depths by detecting the residual direction. Additionally, this technique extends
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the nonlinear amplitude mapping to the complex domain, significantly enhancing the capability to capture the complex am-
plitude and phase distortions of wideband signals, thereby achieving precise fitting of PA characteristics. At the implementa-
tion level, by fully leveraging the local asymptotic approximation advantages of B-spline functions, the model constructed
by this generation technique can be simplified into a hardware-friendly structure combining look-up tables (LUTs) with lin-
ear interpolation. This structure successfully transforms complex nonlinear algebraic computations into underlying memory
location indexing and simple addition-multiplication combinations, significantly reducing computational complexity and
multiplier logic resource consumption while maintaining accuracy. To verify the performance of the proposed technique, a
test platform is constructed based on a 100 MHz wideband signal and PAs. Experimental results demonstrate that, while
maintaining linearization performance comparable to traditional models, the proposed method reduces the number of model
coefficients by nearly 90% and decreases implementation complexity by 74%, significantly improving the efficiency of both
behavioral modeling and DPD. Finally, extended tests on PAs with varying nonlinear characteristics indicate that the adap-
tive algorithm does not rely on the physical a priori features of specific PAs. This further confirms that the proposed model
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possesses good generalization capabilities and is easy to apply in practical engineering.
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Figure 3 Modeling performance versus the number of segments (PA1)
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Figure 5 Power spectral density of forward modeling for the proposed
model (PA1)
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Figure 9 Modeling performance versus computational complexity for

different models (PA2)
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