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Chapter 7. PAPR Reduction

▪ 7.1  INTRODUCTION TO PAPR

- 7.1.1  Definition of PAPR

- 7.1.2  Distribution of OFDM Signal

- 7.1.3  PAPR and Oversampling

- 7.1.4  Clipping and SQNR

▪ 7.2  PAPR REDUCTION TECHNIQUES

- 7.2.1  Clipping and Filtering

- 7.2.2  PAPR Reduction Code

- 7.2.3  Selective Mapping

- 7.2.4  Partial Transmit Sequence

- 7.2.5  Tone Reservation

- 7.2.6  Tone Injection

- 7.2.7  DFT Spreading
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Chapter 7. PAPR Azaltımı
7.1 PAPR’a Giriş
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7.1.1 PAPR Tanımı
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7.1.1.1 Tepe-Ortalama Zarf Gücü Oranı
(PMEPR)

7.1.1.2 Tepe Zarf Gücü (PEP)
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7.1.1.3 Tepe-Ortalama Güç Oranı (PAPR)
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7.1.1.3 Tepe-Ortalama Güç Oranı (PAPR)























Page ▪ 8
MIMO-OFDM Wireless Communications with MATLAB®

Yong Soo Cho, Jaekwon Kim, Won Young Yang, and Chung G. Kang

© 2010 John Wiley & Sons (Asia) Pte Ltd

7.1.1.3 Tepe-Ortalama Güç Oranı (PAPR)
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7.1.1.3 Tepe-Ortalama Güç Oranı (PAPR)
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7.1.2 Distribution of OFDM Signal
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7.1.2 OFDM Sinyal Büyüklüğünün Dağılımı
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7.1.4 Kırpma ve SQNR
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7.1.4 Kırpma ve SQNR
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Kodlar

▪ Program 7.1 (“plot_CCDF.m”). 

▪ Program 7.2 (“PAPR”) for PAPR calculation 

▪ Program 7.3 (“mapper”) for PSK/QAM

▪ Program 7.4 “single_carrier_PAPR.m”

▪ Program 7.5 “modulation()” 

▪ Program 7.6 “OFDM_signal.m”
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7.2 PAPR Azaltma Teknikleri
7.2.1 Kırpma ve Filtreleme
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7.2.1 Kırpma ve Filtreleme
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7.2.1 Kırpma ve Filtreleme

▪ Program 7.11 “PDF_of_clipped_and_filtered_OFDM_signal.m”

▪ Program 7.12 “clipping” to clip a signal with CR (Clipping Ratio)

Parameters Value

Bandwidth, 1MHz

Sampling frequency, 
with oversampling factor 

8 MHz

Carrier frequency, 2 MHz

FFT size, 128

Number of guard interval samples (CP) 32

Modulation order QPSK

Clipping Ratio (CR) 0.8, 1.0, 1.2, 1.4, 1.6

BW

sf BW L= 
8L =

cf

N
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7.2.1 Kırpma ve Filtreleme
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7.2.1 Kırpma ve Filtreleme
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7.2.1 Kırpma ve Filtreleme
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7.2.1 Kırpma ve Filtreleme
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7.2.2 – 7.2.7 Diğer PAPR Azaltma Yöntemleri

▪ 7.2.2  PAPR Reduction Code

– Bilgi blok kodlarla kodlanır , en düşük PAPR sağlayan kod kullanılır

– Karmaşıklığı fazla

▪ 7.2.3  Selective Mapping

– QAM sembolleri faz kaydırma sekanslarıyla çarpılır, en uygun sekans seçilir

• Çok fft operasyonu gerektirir

▪ 7.2.4  Partial Transmit Sequence

– QAM sembolleri alt bloklara ayrıldıktan sonra üstteki her bir alt blok için uygulanır

▪ 7.2.5  Tone Reservation

– Bazı altyaşıyıcılar sadece PAPR azaltmak amacıyla kullanılır. 

• Veri hızı kaybı

▪ 7.2.6  Tone Injection

– Data QAM sembollerinin üzerine PAPR azaltmak amacıyla semboller 
«bindirilir»

• Güç sarfiyatı

▪ 7.2.7  DFT Spreading
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7.2.7 DFT Spreading
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7.2.7 DFT ile yayma
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7.2.7 DFT ile yayma
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7.2.7 DFT ile yayma
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7.2.7 DFT ile Yayma - IFDMA
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7.2.7 DFT Spreading
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7.2.7 DFT ile Yayma - IFDMA
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7.2.7 DFT ile Yayma - LFDMA
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7.2.7 DFT Spreading
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7.2.7 DFT Spreading
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Kodlar

▪ Program 7.18 (“compare_DFT_spreading.m”), 

▪ Program 7.17 (“CCDF_PAPR_DFTspreading”)

▪ Program 7.19 “compare_DFT_spreading_w_psf.m”

– Darbe şekillendirici filtrenin etkisi

▪ Sonuç

– Uplink’te kullanılır

– OFDMA’den daha iyi PAPR performansına 

sahiptir. 
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7.2.7 DFT Spreading



Page ▪ 35
MIMO-OFDM Wireless Communications with MATLAB®

Yong Soo Cho, Jaekwon Kim, Won Young Yang, and Chung G. Kang

© 2010 John Wiley & Sons (Asia) Pte Ltd

7.2.7 DFT Spreading


