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( ) ( - ) the th frequency component in

                                 OFDM/DMT symbol number .
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…provide numerically stable series expansions
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To every Riesz basis  corresponds a  

basis  such that all ( ) have series expansions 
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Matrix representation:
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Goal:

', '; , , ', ',  ,     q r q r q r q rHg  G G Channel ma c atrix
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[0, ] [ , ],  ,  , ,   diagonal channel matrix G
hL L Lg L a b     

1  for all time-invariant H c = G a
 : time-varying  only approximate diagonalizationWireless channels 

 need for an efficient algorithm for computing G for numerical

     comparisons of diagonalization properties of different ,  on a given .g H


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Direct calculation of the channel matrix

, samples of each basis function .q rQ g

,Compute  with  matrix.q rHg Q Q
2
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This takes ( ) arithmetic operations each for
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 carrier frequencies and  OFDM symbols.Q R

2 5Altogether: ( ) arithmetic operations.R QO
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The multipath propagation model
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time-varying impulse responseh Spreading functionHS 
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To which function(al) space should SH belong?
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 : "A good channel operator model should include

  (small perturbations of) the identity operator ( ) and time invariant

  operators ( ( , ) (0, ) and ( ,t)= ( ) (0, )).  Suc
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 Reasonable objection

h operators are

  not compact and therefore not Hilbert-Schmidt." 
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 : Model  to be a Hilbert-Schmidt operator,

  that is, ( ).  Only standard Fourier analysis necessary, hence

  no distribution theory and therefore more accessible to 
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Common enginering practice

engineers.
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Useful channel and basis function properties

 very well TF-localizedg  very well TF-localizedg

We are modelling the of the channel, 

  thus we can do a smooth cut-off  to compact rectangular support.

short - time behaviour 

h


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Resulting formulas
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If  and  have  nonzero Nyquist frequency samples, then the channel

matrix for  carrier frequencies and  OFDM symbols can be computed 

in ( ) arithmetic operations (< ( ) wit

g M

Q R

R M Q R Q



  

Complexity :

O O h the 

"naive approach"). 
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Box convoluted with Gaussian window

2
( )axO econstant
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In the following plots: ”Gaussian” window
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OFDM 1990 band example: Spreading function
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OFDM 1990 band example: log
10

Channel matrix
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OFDM 1990 band example: Off-diagonal decay
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OFDM 1990 example: Smoother spreading function
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Off-diagonal decay
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And th-th-th-th-that's all folks! ... 




