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Abstract

Synchronization including timing recovery, frequency offset compensation, and frame synchronization is most important
signal processing block in all wireless/wired communication systems. In most communication systems, synchronization
schemes based on training sequences or preambles are used. WLAN standards of 802.11a/g/n released by IEEE are based
on OFDM systems. OFDM systems are known to be much more sensitive to frequency and timing synchronization errors
than single carrier systems. A loss of orthogonality between the multiplexed subcarriers can result in severe performance
degradations. The starting position of the frame and the beginning of the symbol and training symbol can be estimated
using correlation methods. Correlation processing functionality is usually complex because of large number of multipliers in
implementation especially when the reference signal is non-binary. In this paper, a simple correlation based synchronization
scheme is proposed for IEEE 802.11a/g/n systems. Existing property of a periodicity in the training symbols are exploited.
Simulation and implementation results show that the proposed method has much smaller complexity without any
performance degradation than the existing schemes.
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Table 1. Synthesis result of Symbol timing module(DSP48E - 'Auto’).
(a) Previous scheme (b) Proposed scheme
(@
Device Utilization Summary(estimated values)
Logic Utilization Used Available Utilization
Number of Slice Registers 407 301440 0%
Number of Slice LUTs 4021 150720 2%
Number of fully used LUT-FF pairs 248 4180 5%
Number of bonded I0Bs 125 600 20%
Number of BUFG/BUFGCTRLs 1 32 3%
(b)
Device Utilization Summary (estimated values)
Logic Utilization Used Available Utilization
Number of Slice Registers 407 301440 0%
Number of Slice LUTs 1933 150720 1%
Number of fully used LUT-FF pairs 157 2237 7%
Number of bonded I0OBs 144 600 24%
Number of BUFG/BUFGCTRLs 1 32 3%
X 2 MEE0Y ZE9 FHMHAT HDSP48E - 'No’)
(@) 7|& g9 (b) X oksh g
Table 2. Synthesis result of Symbol timing module(DSP48E - 'No’).
(a) Previous scheme (b) Proposed scheme
(@
Device Utilization Summary (estimated values)
Logic Utilization Used Available Utilization
Number of Slice Registers 407 301440 0%
Number of Slice LUTs 4021 150720 2%
Number of fully used LUT-FF pairs 248 4180 5%
Number of bonded I0Bs 125 600 20%
Number of BUFG/BUFGCTRLSs 1 32 3%
(b)
Device Utilization Summary(estimated values)
Logic Utilization Used Available Utilization
Number of Slice Registers 401 301440 0%
Number of Slice LUTs 1933 150720 1%
Number of fully used LUT-FF pairs 157 2237 7%
Number of bonded I0OBs 144 600 24%
Number of BUFG/BUFGCTRLSs 1 32 3%
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