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( Performance Evaluation of a Time- and Frequency-Domain
Clipping-Based PAPR Reduction Scheme in a DVB-T System )

e

= kokk
K<) <

LU

*kk
7

(Manjung Seo, Sungbin Im, Nahoon Kim, and Junkyung Cho )
ok

245 txE 94 (Digital Video Broadcasting-Terrestrial, DVB-T)-& 142] dlolg o] 7p53 F438 Helvt]o
wE71Eold. Aw F34 ¥ %3} (Orthogonal Frequency Division Multiplexing; OFDM)E &HelA sl€)g DVB-T
Alzdle] Wz o gy U dEEg 2ty dEute AulaE x93y f8 BEdsiA Ag="n 9o a8y,
OFDM 413+ %2 PAPR (Peak-to-Average Power Ratio)s TAA7|E @S 7HX 2 gt B =Fdxe Fade 32
o ¥zlg Fx gon g FrHAQ AR Hpo] Ea flo) 7|E £AVE TUE AMEE 5 Y PAPR AU E 7
&9] DVB-T Al&de] A8t 1 H5& Hrlsldnh o #ye ole] e =7) (Brror Vector Magnitude; EVM) ol A
Azt a5 A3 gistd Fege AT Ao &9 HHE wyst vlmate] AN B3RS @i 9
o] £H A3 PHE AR ZY4d Ay, Ahe vIHe AAE 237 B4 PAPRY #AENI AN Wzl
2S48 PAPRY Z4Zo] ARS BE3 4

Abstract

DVB-T (Digital Video Broadcasting-Terrestrial) is an important multimedia broadcasting technology capable of high
data-rate transmission and adopted by Europe. OFDM (Orthogonal Frequency Division Multiplexing) is the backbone
technique employed in DVB-T to support multimedia services that have various bandwidths. Unfortunately, an OFDM
signal has a large PAPR (Peak-to-Average Power Ratio). In this paper, we investigate the performance of a simple PAPR
reduction scheme for the DVB-T system, which requires no change of a receiver structure or no additional information
transmission. The approach we employed is clipping in the time and frequency domains. The time-domain clipping is
carried out with a predetermined clipping level while the frequency-domain clipping is done within EVM (Error Vector
Magnitude). This approach is suboptimal with lower computational complexity compared to the optimal method. The
simulation results demonstrate that the proposed one is getting more effective at lower modulation levels and with more

allowed constellation error.
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Table 1. OFDM parameters for the 2K and 8K modes'”.
Parameter 8K mode 2K mode
Elementary period T 7/64 us 7/64 us
Number of carriers K 6817 1706
Value of carrier number Kpin 0 0
Value of carrier number K 6816 1704
Duration T, 896 us 224 ps
Carrier spacing 1/T, 1116 Hz 4464 Hz
Spacing between carriers Kmin
61 Mt [
Allowed guard interval /Ty | 14 | 18 | 116 | 32 va | 1B ] e | 13
Duration of symbol part T BL2XT 2048<T
on of symbol part L 896 s 204 s
. . 2048xT | 1024xT | 512xT | 286xT | 512xT | 256xT | 128xT 64xT
Duration of guard interval A
224 us 112 s 56 us 28 us 56 us 28 us 14 s T us
. 10240xT | 9216xT | 8704xT | 8448xT | 2560xT | 2304xT | 2176xT | 22112xT
Symbol duration Ts=A+T,
1120 ps | 1008 ps | 952 us 924 us 280 us 262 s 238 us 231 ps
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Fig. 2. Block diagram of the proposed PAPR reduction
scheme.
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9 4% 19 39 F¥dA A18¥ QPSK-OFDM
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3-8 22 WA 38 ZAEE JEpdLh o] F
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9
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ok 200071¢] OFDM AE&& AMgstgen ojRAL <
3x10° v Ed) #Fect FaFdddA FdEe &
A5 ARAA N EAGEE AFAr AT
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o 16-QAME A9 HxE MHAAEES Hoje Wi
64-QAMS] -5 QPSK} 16-QAMe] 3t /AR
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Cumulative Distribution for QPSK Signals
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3
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Fig. 5 Cumulative distributions according to the
clipping levels for QPSK in the 2K mode.
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Fig. 6. Cumulative distributions of QPSK, 16-QAM and
64-QAM with code rate of 1/2, respectively.

—% QPSK 7/8 Cllpplng

- »-— QPSK_7/8_Original
-~ - 16-QAM_7/8_Clipping
- & 16-QAM_7/8_Original
| ~—+— 64-QAM_7/8_Clipping | = E
F| —<— 64-QAM_7/8 Original [ - [ -

Prob{Symbol PAPR >PAPR}

PAPR [dB]

I8 7 QPSK, 16-QAM, 64-QAM H=ollAM B 3S35g
£ 7/82 MASI%eE e FNExre| W

Fig. 7. Cumulative distributions of QPSK, 16-QAM and
64-QAM with code rate of 7/8, respectively.
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Table 2. Bit error rates for various §'s.

2K mode
Modulation | Code SNR Clipping s BER
level rate level
01 0
0.2 0
QPSK 12 5 dB 5 dB 0.3 0
04 0
05 0
01 0
0.2 0
16-QAM 12 |5dB| 5dB 0.3 0
04 [0.0000117%4
05 0.00019982
0.05 0.014945
0.1 0.017524
64-QAM 1/2 5 dB 5 dB 0.15 0.017217
0.2 0.017866
0.3 0.019
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Az 67 Wiel 34 oAb U 69 FFgE WA &
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