
اليـــــــــة

الله    :قال


          
                   
                  

              


 11سورة المجادلة اليــــــــة

ACKNOWLEDGMENTS

1



          I wish to express my profound gratitude to Allah for his uncountable graces and 

benefaction  to  me  and  then  I  would  like  to  thank  my supervisor  Dr. Mohammed 

Hussein, for his guidance, assistance and approachability throughout this project. I am 

especially thankful for his fruitful discussions. I would also like to thank all those in 

the Electronics Engineering Department at Sudan University.  Finally I would like to 

thank my parents for their support throughout my project.

Dedications

2



Dedicated to my father

 To my mother

 My brothers

 My sisters 

My friends

And to the whole Muslim nation.

Table of contents

      
Iاليـــــــ..………………………………………………………………………

ــة
IIAcknowledgements……………………………………………………

..……
IIIDedications………………………………………………………………

3



..…
IVTable of 

contents..……………………………………………………………
VI

I
List of 

Figures...………………………………………………………………
XList of 

table...…………………………………………………………………
XIAbstract……………………………………………………………………

.…
XI

I
……………………………………………………………………….المستخل

ص

  1  ...........................................................................................................                                                                                                               اليـــــــــة
Table of contents                                                                                                     ...................................................................................................  5  

List of figures
FiguresPage No

Figure 2.1 Different antenna configurations in space-time 
systems`

5

Figure 2.2 General structure of frequency-selective MIMO 
channel

7

Figure 2.3 Flat fading MIMO channel9
Figure 2.4  Distribution of MIMO channel capacity11

Figure 2.5 Ergodic MIMO channel capacity when CSI is not 
available at the transmitter

12

Figure 2.7 illustrations of time, frequency, and space diversity 
techniques

14

Figure 2.8  Examples of various antenna configurations15
Figure 2.9.The performance of MRC for Rayleigh fading 

channels
17

Figure  2.10  Space-time coded MIMO systems18
Figure 2.11  Alamouti encoder21

Figure 3.1 Single-carrier baseband communication system 
models

25

Figure 3.2 Illustration: inter-symbol interference (ISI) and 
symbol period

26

Figure 3.3 (a) The structure of multichannel transmission 
system (b) The frequency response of multichannel 

transmission system

29

Figure 3.4 (a) Basic structure of multicarrier system (b) 
Spectral characteristic of  multicarrier system

29

Figure 3.5 Comparison of frequency spectrum in FDM and 

OFDM system

30

Figure 3.6 Frequency spectrum of OFDM signal30
Figure 3.7 Four-carrier OFDM signal waveform32

Figure 3.8 (a) Outline of OFDM transmission scheme (b) OFDM 35

4



transmission scheme implemented using IDFT/DFT(c) The 
spectrum of OFDM signal(linear scale)(d) spectral 

characteristic of OFDM transmission scheme
Figure 3.9  IFFT and FFT conversion36

Figure 3.10 Relation between Amplitude, Time and Frequency36
Figure 3.11 Sample of Receive power after attenuation37

Figure 3.12: Example of AWGN Channel37
Figure 3.13 Flat Fading and Frequency Selective Fading39

Figure 3.14  Reflected signal cause delay spread40
Figure 3.15 Delay spread waveforms40

Figure 3.16 no Guard interval insertion41
Figure 3.17 Guard interval insertion42

Figure 3.18 Guard interval insertion with cyclic prefix42
Figure 3.19 OFDM symbols with added cyclic prefix42

Figure 3.20 Block Diagram of OFDM System43
Figure 3.21 Serial to Parallel43

Figure 3.22 Conversion in IFFT Circuit44
Figure 3.23 Frame Structure of Guard Interval45

figure 3.24 Conversion for FFT circuit45
Figure 3.25 Parallel convert o Serial Data46

Figure 3.26 The Flowchart for the Main Program47
Figure 3.1Theoretical Values of BER48

Figure 3.2 The effect of multipath on the OFDM channel49
Figure 3.3 The effect of White Gaussian Noise on the OFDM 

channel

50

Figure 3.4 The effect of AWGN on to OFDM Channel51
Figure 3.5 The effect of AWGN on to OFDM channel (with 

cyclic prefix factor (1/8((
52

Figure 4.1 Basic structure of MIMO-OFDM system54
Figure 4.2 An OFDM signal waveform in time domain56

Figure 4.3 High PAPR when sub-carriers are modulated by 
same symbols

57

Figure 5.1 Parity check matrix for efficient systematic 
encoding of LDPC codes.

72

Figure 5.2 Bipartite Tanner graph74
Figure 5.3 parity check matrix78

Figure 5.4 The MIMO-OFDM transmitter80
Figure 5.5 PAPR Reduction Technique81

Figure 6.1 PAPR reduction using QPSK with coding rate (1/2(82
Figure 6.2 PAPR reduction using QPSK with coding rate(2/3(83

Figure 5.3 PAPR reduction using 16QAM  with coding rate(1/2(84
Figure 6.4 PAPR reduction using 16QAM with coding rate (2/3(84

List of tables
Name of  TablePage No

Table 3.3 theoretical values of SNR compared with SNR 51

5



in a noisy &Multipath fading channel
Table 3.2 comparison between the values of SNR for 

AWGN channel with different CP factors
53

Table 6.1 PAPR REDUCTION (coding rate=1/2(85
Table 6.2 PAPR REDUCTION (coding rate=2/3(85

ABSTRACT
        Multiple Input and Multiple Output Orthogonal Frequency Division Multiplexing 

(MIMO-OFDM) systems is the potential candidate for fourth    generation (4G) mobile 

radio communication systems .

       The MIMO-OFDM systems are further providing increasing in the data throughput 

without increasing in the bandwidth and also provide a reduction in the fading. However, 

the main drawback of OFDM systems is the high peak to average power ratio (PAPR).This 

disadvantage can be reduced by a number of methods but most of them cause an 

increase in the bit error rate (BER), data rate loss and an increase in the computational 

complexity. Thus, the coding methods have been used to reduce the PAPR. LDPC codes 

were one of the first codes to allow data transmission rates close to the theoretical 

maximum, the Shannon limit .

       These codes show improved performance over an AWGN channel. In  this  thesis, 

the  PAPR  reduction  performance  with  LDPC codes  mainly  investigated  and 

compare the result with two  different  PAPR reduction methods, partial transmit 

sequence (PTS) and selective level mapping (SLM).Our simulation results show that 
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70% reduction in PAPR over original value in case of LDPC codes and 36% in case of 

PTS method and 23%in case of SLM method.

المسـتخـلص

بتقسيم                التنضيد ذات المخارج متعددة و المداخل متعددة  النظمة

الراديوى          التصال لنظام الرابع للجيل المرشحة النظمة هى المتعامد  التردد

فى.           يادة ز بدون البيانات نقل سرعة من ًا مزيد توفر النظمة هذه  المتحرك

 ,       , لك   ذ ومع اللسلكى الرسال مشاكل من تقلل ايضا الترددى النطاق  عرض

فاع          ارت هو و مد المتعا لتردد ا سيم بتق التنضيد لنظمة رئيسى عيب  هنالك

. القدرة      متوسط الى الذروة نسبة فى

فى                  زيادة يسبب معظمها ولكن طرق بعدة العيب هذا من التقليل  يمكن

ضية          ريا يات عمل لى ا تاج ويح نات البيا قل ن سرعة لل ويق طأ الخ  نسبة

. يب,          الع هذا من للتقليل الترميز اساليب استخدام تم فقد وبالتالى  معقدة

قل        LDPC شفرة ن عدلت بم سمح ت لتى ا شفرات ال من حدة وا  هى

  . شفرة        ال هذه شانون ل ظرى الن صى الق حد ال من بة مقر لى ع  البيانات

قناة      عبر الداء فى تحسين  .  AWGNال  تقدم
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اداء                على رئيسى بشكل بالتحقق قمنا الطروحة هذه  فى LDPCفى

من      ,       إثنين مع النتيجة مقارنة وتمت القدرة متوسط الى الذروة نسبة  تقليل

هى       (     طرق ال هذه و قدرة ال سط متو لى ا لذروة ا سبة ن تقليل و PTSطرق

SLM         , (  تخفيض تبين المحاكاة برنامج من عليها تحصلنا التى  والنتائج

شفرة%            70 حالة فى القدرة متوسط الى الذروة لنسبة الصلية القيمة  من

LDPC حالة%   36و حالة%  23و PTSفى  .SLM  فى
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