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System Model Pilot Arrangements & Channel Estimation

Channel Estimation for B-IFDMA –
Interpolation Filters versus Decision Directed 

Estimation

Pilot Symbols

Least-Squares on each subcarrier RepetitionWiener Interpolation Filter1. Frequency Domain

2. Time Domain

Least-Squares Channel Estimation

Iterative Decision Directed Channel Estimation with Wiener Filtering

Wiener Interpolation Filter Pilot symbol overhead increases with decreasing number of 
successively transmitted B-IFDMA symbols in time domain

� Application of Repetition in time domain

� Decision Directed Channel Estimation (DDCE)

Pilot 

Arrangement

2 times 1-D 

interpolation for

non-pilot carrying

subcarriers and 

symbols

Reduction of pilot symbol overhead in time domain

Data Symbols

- point DFT

Data Mapping

Modulated Data Modulated Pilots

- point IDFT
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Transmission over Channel

� flat fading channel for each allocated subcarrier in frequency domain

� due to cyclic prefix, the orthogonality between subcarriers is
maintained

� for each allocated subcarrier:

Transmit signal +  cyclic prefix

� for each pilot carrying subcarrier:

1. Initialization

Equalization with

Estimation of transmitted symbols
� Channel Estimation in FD for pilot

carrying symbol:

LS on each subcarrier, Wiener Filter or

Repetition

� Data estimation

� Decision Directed Estimation:

� Wiener Filtering

2. Equalization

3. Decision Directed Estimation

4. Wiener Filtering

Pilot Symbol Overhead in dB: is included in results as an SNR degradation

Mean Square Error:

Simulation Parameters

Repetition in FD

Wiener Interpolation Filter in FDSubcarrierwise Least-Squares in FD

� Iterative DDCE + Wiener Filtering clearly outperforms

the interpolation with Repetition

� Wiener Interpolation Filtering shows the best 

performance, because reliable channel estimation in 

frequency has been obtained by LS on each subcarrier

� Iterative DDCE + Wiener Filtering outperforms the

interpolation with Repetition and with Wiener 

Interpolation Filtering for large Es/N0

� The estimation error in frequency domain can be

mitigated by the iterative DDCE + Wiener Filtering

�The iterative 

DDCE+Wiener Filtering 

is reasonable if the 

channel estimation 

performance in 

frequency domain is 

degrading, because it 

mitigates estimation 

errors in frequency 

domain 

�For velocities up to      

50 km/h, the iterative 

DDCE+Wiener Filtering 

outperforms the 

conventional Wiener 

Interpolation Filter

Performance Analysis

- point DFT

Data Mapping

- point IDFT

the Wiener filter coefficientswith
- Wiener filter coefficients

- filter length
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