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Abstract

In this paper, we propose a low complexity bilateral search SIC for OFDM in fast time-varying channels. Due to the
possihility of error propagation in SIC, symbol detection ordering within the block of symbols has a significant effect on
the overall performance. In this paper, the first symbol to be detected is determined based on CSEP values, and then the
next symbol to be detected is selected according to the updated CSEP while bilaterally searching from the boundary of the
detected symbol group. Through computer simulations, we show that the proposed method has performance improvements
with almost the same computation complexity over the conventional methods in the high SNR region. It has a performance
approaching the MFB, known as the performance upper bound, within 2dB at the BER of 107,
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1. OFDM system model represented by matrix equation (Q=2).
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Table 1. Computational complexity of the proposed
method.
detection required
sequence number O.f &k remarks
evaluation
Ist detected symbol
round 1~N N values and metrics
are saved
1 0 data saved in the 1st
round are used
2 2 both candidates are
2 for each within the ICI
20+1 window boundary
Znd 20+2 1 one of the candidates
round 1 for each 1s now out of the ICI
N-20Q 1 window boundary
N-2Q+1 both candidates are
2 for each within the ICI
N-1 2 window boundary
N 1 last symbol
total 2N+4Q-2
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1st round of SIC T L elnfop [ The metric for each symbol is
: ’ evaluated in the ascending order of the
symbol index (0 > 1 — ... - N-1) and
| | . | | - used in the 2nd round of SIC.
[ TefuJovap] |

2nd round of SIC

The symbol with the maximum metric is
detected first.

HEZEN
f

[ Tofufovapv] ] Both candidates are within the window
boundary of the symbol detected just
before (marked as i) and their metrics
are updated. The symbol with larger

,,,,,,, -,,, A 1 7 metric is detected.

The metrics for both candidates are
updated and the symbol with larger
metric is detected.

Just one of the candidates is within the
window boundary of the symbol
detected just before and its metric is
updated. The symbol with larger metric
is detected.

The metric for the symbol within the
window boundary is updated and the
symbol with larger metric is detected.

The metrics for both symbols are
updated and the symbol with larger
metric is detected.

The last symbol is detected.

O3 3. HehEl WAlel A IE (Q=1)
Fig. 3. The operation procedure of the proposed method (Q=1).
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