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Abstract

This paper presents a novel Viterbi decoding architecture for European Digital Video
Broadcasting (DVDB) receiver. The channel sate information (CSI) of each sub-carrier is used to
weight the bit-metric of each symbol. The weighted bit-metric is delivered to Viterbi decoder after
going through the symbol deinterleaver and bit deinterleaver, such that the CSI can be correctly
applied to corresponding bits even after the two interleavings. Simulation shows that the new
architecture gives significant performance enhancement of 6~13dB in Rayleigh fading channels
depending on the modulation types. This resuits is also better than previous results by 3.7~10.3dB.
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Table 1. System Specification and  Simulation
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LW Al AR _ Simulation 371
_ iy o | Non

,,,Iil,)tu bit CS1| it {lierarchical (alpha-1)
. Bit- Metric hit 2Z2bit | FFT mode 2K

Path Metric bit 22bit || # of source 106
Symbol 3 clock| 10MHz

Viterhi 222k clock | 80MHz |

Tracback Depth | 144

(1) AWGN channel

<T1E 708, 9> AWGN AdellA] QPSK, 16QAM,
G1QAM 52| Al 712 WiE kel meld 7 e
B & SNRell 3l BERS #7438 7o)

QPSK BER performance in AWGN
R i bR T

ke ——

|
HHHH

T ! I T
ana

a2l 6. AWGN, QPSK
Fig. 6. QPSK in AWGN Channel.

16QAM BER performance in AWGN
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Fig. 7. 16QAM in AWGN Channel.
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Table 2. Simulation Results in AWGN Channel.

B Required C/N for BER - 2x10 "
Modulation | Code| After Viterbi in AWGN channel
_Type | rate |ETSIEN 300 74| o on 715t

V131 N
12 31 dB 32 dB
23 49 dB 5 dB
QPSK | 34 59 dB 58 dB
56 69 dB 69 dB
78 77 dB 75 dB
1/2 88 dB 90 dB
23 111 dB 11 dB
16QAM | 3/4 125 dB 122 dB
56 135 dB 135 dB
8 139 dB 141 dB
1/2 144 dB 135 dB
23 165 dB 164 dB
640AM | 3/4 180 dB 182 dB
56 193 dB 191 dB
78 20.1 dB 198 dB |
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Fig. 8. 64QM in AWGN Channel.

(2) Rayleigh channel
<213 9, 10, 11> Rayleigh #d, 1/2 code rateol)
disllx] QPSK, 16QAM, 64Q0AM 73§ CSIE 243}



0024 11 BT ILBE%
z] eroks wjel =itellA AR ub{ o CSIE AR
& 72l SNRej| i3} BERS- 228 Hsjo]r].

i* 3. Rayleigh © ETSI EN 300 744 V1.3.13%
simulation 23} v

Table 3. Simulation Results in Rayleigh Channel.

Modulation| -\ 4 pacel  BER  |SNR (| FeQuired
T'ype dB
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75 e5 | L1
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Y Hwea] 168 1 167
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B I31es| mo | 28
108 e 4] 160
12 [Tie5] 162 | 160
56 e5 | 164
281 0. 4] 217
GIOAM | 34 2 e4l 219 | a7
18 ed| 2l
106 e4] 25
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Fig. 9. BER in Rayleigh Channel - QPSK.
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Fig. 10. BER in Rayleigh Channel - 16QAM.
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Fig. 11. BER in Rayleigh Channel - 64QAM.
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Table 4. Performance Comparison in Rayleigh
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