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Soft decision metric generation over a multipath fading channel
with unknown noise information

ZHAO Jin, ZHANG Jian-qiu, YIN Jian-jun
(Electronic Engineering Department, Fudan University, Shanghai 200433, China)

Abstract: The channel noise variance information is required by the soft decision for a channel
decoder. However, such information is usually unknown and/or time varying. In this paper, the effects of
channel noise variance on soft decision metric are analyzed. Then, a new channel noise variance
estimation method applied to the multipath fading channel is presented to generate exact sofi—decision
metric for a channel decoder. Applying the proposed method to the outer receiver of Digital Terrestrial
Multimedia Broadcasting(DTMB) system, simulation results indicate that the proposed method converges
rapidly and the generated soft decision metric is very close to the optimal one.
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Tablel DVB-T P1 channel model

path 0 1 2 3 4 5 6 7 8 9 10
amplitude/dB 0 -7.8 -24.8 -15 -10.4 -11.7 -24.2 -16.5 -25.8 -14.7 -1.9
delay/us 0 0.52 1.00 5.42 2.75 0.60 1.02 0.14 0.15 3.32 1.93
phase/() 0 336.0 2782 195.9 127.0 2153 311.1 226.4 62.7 3309 8.8
path 11 12 13 14 15 16 17 18 19 20
amplitude/dB -10.6 -9.1 -11.6 -12.9 -15.3 -16.5 -12.4 -18.7 -12.1 -11.7
delay/us 0.43 322 0.85 0.07 0.20 0.19 0.92 1.38 0.64 1.37
phase/(°) 339.7 174.9 36.0 122.0 63.0 198.4 210.0 162.4 191.0 22.6
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Fig.1 Channel noise variance estimates in multi-path fading channels
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Fig.2 Effects of noise variance estimates on performance of channel decoder
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