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Abstract— In this paper, DVB-T (Digital Video Broadcast - 

Terrestrial) is the most widely used standard for terrestrial 

digital television. One of the main drawbacks of the DVB-T 

systemic the high PAPR (Peak to Average Power Ratio). 

One way to mitigate the high PAPR is by using Scrambling 

techniques. They introduce partition of signal and select 

signal with minimum PAPR as output. This paper analyzes 

the effect of the scrambling techniques (SLM and PTS) on 

PAPR reduction in DVB-T systems. The results obtained 

from the performance analysis can be used for better 

understanding of PAPR in DVB-T system and lead to 

development of new options in its reduction. 
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I. INTRODUCTION 

A Television is most basic and widely used multimedia 

ever.It has passed many transformations from the first 

analog systems to the latest digital ones. New standards and 

technologies – led by a coalition of broadcasters, leading 

cellular operators, standardization bodies etc. have set the 

stage for terrestrial Digital Television (DTV) services. The 

DVB (Digital Video Broadcast) is the leading standard that 

provide digital video broadcast via different communication 

technologies. 

 The DVB-T (Digital Video Broadcast - Terrestrial) 

is defined as a Coded Orthogonal Frequency Division 

Multiplexing (COFDM) system. The OFDM (Orthogonal 

Frequency Division Multiplexing) modulation has 

manyadvantages: it is more bandwidth efficient, overcomes 

theeffect of Inter  

 Symbol Interference (ISI), combats the effect of 

frequency selective fading and burst errors. It also has some 

disadvantages: it is more sensitive to carrier frequency 

offset, suffer in presence of phase noise, have high PAPR 

(Peak to Average Power Ratio). Mitigating the high PAPR 

is especially crucial in OFDM systems. There are a couple 

of different methods for PAPR reduction: clipping 

reduction, soft reduction, coding techniques, techniques 

based on scrambling, companding techniques etc. 

 The scope of this paper is to analyze the PAPR 

reduction in the DVB-T systems for 2k mode and 8kmode, 

by using Scrambling techniques. The paper concentrates on 

performance analysis of two Scrambling techniques: 

SLM(selective mapping) and PTS(partial transmission 

sequence) (both are simple for implementation in 

DVBTsystems). Their implementation offer possibilities 

forimprovements in development of more advanced versions 

of the DVB standards. 

 The paper is organized as follows. Section II gives 

a short overview of the standards and technologies of 

interest, DVB-T, OFDM, SLM and PTS scrambling 

techniques. Section III elaborates the related work for PAPR 

reduction. Section IV describes the simulation scenario, 

parameters and results obtained by simulation in Simulink
®
. 

Finally, Section V concludes the paper. 

II. STANDARDS & TECHNOLOGIES 

This section gives brief overview of the DVB-T standard, 

OFDM Modulation, PAPR and SLM and PTS technologies. 

A. DVB-T Standard: 

DVB (Digital Video Broadcast) Project (officially formed in 

September 1993) is a market-led consortium of public-sector 

and private-sector organizations in the television industry, 

which are committed to design global technical standards 

for the delivery of digital television. The first phase of the 

DVB work involved establishment of standards that enable 

the delivery of digital TV to the consumer via the 

"traditional" broadcast networks: satellite (DVB-S), cable 

(DVB-C) and terrestrial (DVB-T), as well as DVB-H (DVB 

Handheld). The second generation of standards includes 

DVB-S2, DVB-T2, DVB-C2 and it represents an extension 

of the first generation. 

 The DVB-T system is defined as the functional 

block of equipment performing the adaptation of the 

baseband TV signals from the output of the MPEG-2 

transport multiplexer, to the terrestrial channel 

characteristics [1]. The following processes are applied to 

the data stream, as shown on Fig.1: transport multiplex 

adaptation and randomization for energy dispersal; outer 

coding (i.e. Reed-Solomon code); outer interleaving (i.e. 

convolution interleaving); inner coding (i.e. punctured 

convolution code); inner interleaving (either native or in-

depth); mapping and modulation and OFDM transmission. 

The DVB-T system is based on OFDM. Two modes 

ofoperation, a "2K mode" (2048 carriers) and an "8K mode" 

(8192 carriers), are defined for the DVB-T transmissions. 

B. OFDM, PAPR: 

OFDM is a special form of Multi Carrier Modulation 

(MCM). In this technique, the high-rate serial data-stream is 

converted to low-rate parallel data-streams in the transmitter 

side. Also the available channel bandwidth is divided into a 

number of sub-channels where each sub-channel is nearly 

ideal and orthogonal to others. The low-rate data-streams are 

modulated to a given set of sub-channels on different 

frequencies simultaneously [2]. 

 One major drawback of OFDM is its high PAPR. 

Large PAPR means large amplifier back offs, which reduces 

power efficiency of the Radio Frequency (RF) amplifier. 

Another disadvantage of PAPR is that it increases the 

complexity of the Analog to Digital and Digital to Analog 

convertors. For sampled signal, PAPR is defined: 
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 X(t) is sample signal and  (  ) is power of 

transmitted signal and   [| ( )
 |] is average value of 

transmitted signal. 

C. SLM, PTS: 

Selected Mapping (SLM) technique is the most promising 

reduction technique to reduce Peak to Average Power Ratio 

(PAPR) of Orthogonal Frequency Division Multiplexing 

(OFDM) system.  The first SLM scheme was introduced by 

Bauml, Fischer and Huber in 1996 [8].The basic idea of this 

technique is based on the phase rotation.  The lowest PAPR 

signal will be selected for transmission from a number of 

different data blocks (independent phase sequences) that 

have the same information at the transmitter. 

 
Fig. 1: Selective Mapping 

 In SLM technique each data block will create U 

times phase sequences, if each mapping considered 

statistically independent, then CCDF of the Peak to Average 

Power Ratio (PAPR) in Selected Mapping (SLM) will be,    

(PAPR>Z)=(  (     ) )                                      (2.2) 

U=number of phase sequences 

 The efficiency  of the power amplifier that is used 

in  

OFDM system can be given as 

     η=
       

   
                                                               (2.3) 

 SLM has one major advantage of power saving 

which is given by the equation 

                (         )                        (2.4) 

 Power savings can be defined as the related power 

consumption  to the efficiency   ,  

    
       

 
                                                            (2.5) 

    (         )                                           (2.6) 

 PAPR Reduction and Saving Gain Using SLM 

where N = 256 and U = 1, 2, 4,8,16 

U(phase sequence) PAPR   (power saving gain) 

1 (No SLM) 10.9 0 

2 9.6 2.6 

4 8.6 4.6 

8 7.9 6 

16 7.4 7 

Table 1: Power saving Gain 

D. PTS: 

Partial transmit sequences (PTS) is one of the most 

important methods that is used to reduce PAPR in the 

OFDM system. And it can be presented in two main steps.  

First, by dividing the original OFDM signal into a number 

of sub-blocks. Secondly, adding the phase rotated sub 

blocks to develop a number of candidate signals to pick the 

one with smallest PAPR for transmission. 

 
Fig. 2: Partial Transmission Sequence 

 As compare to SLM this technique is more 

complex but advantage of this technique is no need of side 

information. 

III. RELATED WORK 

There are numbers of papers in the literature that propose 

PAPR reduction. They are applied various systems. Which 

are based on OFDM .Author in [3] .They Analyze and 

consider the effects of the clipping method forPAPR 

reduction. Clipping method is a simple method with 

minimal computing complexity that only cuts off 

theamplitudes which are above a certain threshold. The 

work presented in [4] includes soft compression method in a 

simplified version of the DVB-T system. The 

implementation of this method, as well as of the previous 

one is only on the transmission side.Authors in [5] propose a 

companding transform scheme, which compress large signal 

while enhancing small signal for efficient reduction of 

PAPR in OFDM signals. Achieves Reduction of PAPR. 

IV. PROPOSED WORK 

I Shall analysis of SLM and PTS for PAPR reduction of 

OFDM signal in DVB-T based on power requirement, 

efficiency, Data rate, BER, Power Saving. Based on this I 

decide which one is better technique for PAPR reduction of 

OFDM signal in DVB-T. 

V. CONCLUSION 

OFDM has been seen as the core technique of the future 

communication systems because it has many advantages. On 

the other hand, the OFDM system suffers from different 

drawbacks. High PAPR results in reduction of efficiency of 

the Power Amplifier. In this paper proposed PAPR 

reduction techniques are Selection Mapping Technique 



A Survey on Reduce PAPR Noise with Selective Mapping & Partial Transmission Sequence in DVB-T 

 (IJSRD/Vol. 3/Issue 1/2015/009) 

 

 All rights reserved by www.ijsrd.com 29 

(SLM) and Partial Transmission Sequence (PTS). Although 

SLM andPTS are important probabilistic schemes for 

PAPRreduction, SLM can produce independent multiple 

frequency domain OFDM signals, whereas the alternative 

OFDMsignals generated by PTS are independent. PTS 

divides thefrequency vector into some sub-blocks 

before applying the phase transformation. Therefore 

some of the complexity of several full IFFT operations can 

be avoided in PTS, so it is more advantageous than SLM if 

amount of computational complexity is limited. It is clear 

that PTS method is special case of SLM method. For PTS 

method, the number of rotation factors may be limited in 

certain range. The two typical signal scrambling techniques, 

SLM and PTS are investigated to reduce PAPR, all of which 

have the potential to provide substantial reduction in PAPR. 

PTS method performs better than SLM method in reducing 

PAPR. 
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