COMELEC Seminar -DPD for Wideband 5G Transmitters 25

Predistortion and Challenges in 5G

Predistortion challenges in 5G BSs ( ) ( ) ( ) 
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Many design elements are interacting

• Multi-level approach is required New approaches are required for integration with disruptive technologies for 5G 

  is inverse of ( ) when = ( ) is usually denoted by mathematicians ( ) does not always exist ! Particularly true for nonlinear functions. • = is usually possible only for a limited range of s nonlinear characteristics and the PA must match • Nonlinearity of the PA varies with time due to changes in the drive signal, aging, or drifts Track variations and update predistortion function 21

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Conclusion Digital predistortion is a hot research topic Fundametal design considerations of DPD systems have been introduced It requires trans-disciplinary skills

  

	• Analog/RF
	• Data converters
	• Digital

Consequence on predistortion process

For DPD systems we only search for approximate inverse We need to « know » ( ) to find its inverse ( ) 

Objective functions and computational aspects

Least-squares (LS):

( ) ( )

• Common approaches: Moore Penrose pseudo-inverse = ( ) , QR decomposition, SVD • Significant computational complexity ( (( × ) ) )

Least-mean-squares (LMS): [| ( ) ( )| ]

• Iterative approach: