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] Detection and synchronization: problem
definitions

d Pilot symbol assisted reception
 Correlation-based algorithms: descriptions

U Detection and synchronization: performance
results

1 Bit error rate performance: comparison of ideal,
analytical and simulation results
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(a) Received Packet: Real Part (20dB SNR)
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(a) BPSK Encoded OFDM ib) Timing Offset
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1. Pilot Symbol

(a) Basic OFDM Packet for Frequency Flat Fading Channel
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(b) OFDM Packet for Time-Dispersive (Frequency-Selective) Channel
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2. OFDM Recelver Architecture

SHARC 2 SHARC 3 SHARC 6 SHARC 1 —

RF ; ;Padet ;S/rrbd Dz Paala]. [RsS $Data
Vodule P> | AP B> | AR P ¥2 B | e P> BT B | Sining P | DecisionP™ to-SeriaI|f> DecodeP |sink

DAT/
DAT/

Received Signal: 1 (1)= [1(l) e(j[2 [TEIILEnT- 0

51% INDUSTRIAL
i RESEARCH
;% L i [ ] i T [ o [ =]



Recelved sampled signal (flat fading), nth sample
r, =as(nT —74) e FMT S % 4p (nT)

L length, L lag sliding window correlation product
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Detection variable 1 (positive means detection)
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Frequency offset estimate
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Detection variable 2 (positive means detection)
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Phase offset estimate
5= o Om{Q} 0
Re(Q}

Timing offset estimate:

MMSE fit to phase of frequency domain data
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1. Detection statistics

p(Packet Detect) p(Packet Detect)
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(a) Packet Detection Probability p, (|G?>T.?), SNR/bit=20dB
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2. Experimental comparison
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(a) Frequency Offset Estimation Error Variance
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p(MLS Detect)
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(a) Start of Packet Detection Probability p,, (G"[*>T?), T.2=0.8
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Probability
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Phase Offset Estimation Error Density, SNR=20dB
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OFDM Tx spectrum =\ INDUSTRIAL
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Frequency Offset (Hz)
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(a) Frequency Offset Estimate

10 dB Estimated Receiver SNR

(c) Received Data Constellation
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(a) Received Data Constellation
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BER for BPSK OFDM with frequency-, phase- and timing-
offset estimation errors in an AWGN channel is

T T/21

T LI, W, W
pe y — _erfC
( b) J-—nJ.—nJ.—TIZZ _\/2(0-2+0-|S|2)
xp, (1) p, (a) p, (¢)drdady.

where second line functions are densities of parameter
estimation errors
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BER for BPSK-Modulated OFDM in AWGN
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U Detection and synchronization: fundamental to

WLAN operation

d Pilot symbol assisted reception using correlation-
based algorithms: analysis facilitates setting of
key threshold parameters

U Bit error rate performance: analytical and
simulation results closely approach ideal BPSK in

an AWGN channel.
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