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Abstract

In OFDMA systems, cyclic delay diversity can improve the system performance due to diversity effects. However,
applying cyclic delay diversity to block-hopping SC-FDMA systems can affect the performance in two contrary ways:
positive effect due to increased frequency diversity and negative effect caused by increased frequency selectivity. Hence,
the delay value for cyclic delay diversity should be carefully selected to maximize the system performance. This paper
discusses these two contrary effects and proposes a method of determining the delay value of cyclic delay diversity for
block-hopping SC-FDMA systems.

Keywords: SC-FDMA, SC-FDE, Block Hopping, Frequency Hopping, Cyclic Delay Diversity
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Table 1. Simulation parameters.
Parameter Value
FFT Size 1024
Cyclic Prefix 128
Used Subcarriers 256
# of Blocks for 8
Hopping
Modulation 16QAM
Channel Coding 1/2 Convolutional
Coding
Channel Exponential Distribution
RMS Delay Spread 0.6667
Cyclic Delay for CDD 0, 3, 20

) Performance of OFDMA and SC-FDMA Systems
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——+— SC-FDMA(Distributed)
—#— 5C-FDMA(Block Hopping)
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Fig. 1. Performance of block hopping SC-FDMA
system without cyclic delay diversity.
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Fig. 2 Performance of block hopping SC-FDMA

system with a small delay value of cyclic delay
diversity.
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Fig. 3. Performance of block hopping SC-FDMA
system with a large delay value of cyclic delay
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B2 A tho|HAHE A831A] %2 B9 FERA S
Uiz oem  EARMY OFDMAS E&3Y
SC-FDMAE #AH AeS e d wEA Badd
SC-FDMA® tha o= Ad5g 2t 19 2&
a9 19 Afo A g «3AARE e o
AA to|HAEHE A&3 Hfoly 19 19 AR}
EE A Aol Aol He RE B 4 sl A
g9 Fag HdF Aol A weby BAAdd
OFDMA¢} #4+3tg SC-FDMASY A% ol ¢ A

Atk aEt S AR AT dol: 2%
% SC-FDMACIME A5TF toiels zdo] v]
A—]El-];@ EAE &7 O}_;y_ 9oz HAg OFDMAQ}
9] Apol7t A gk 39 3 g,u PR Az
e E8AA tholHA Soltt. &8
Adzke o F77HE A% 4%
o AdE AL A
H5e A Yoix
& APAAE

E
i rlo

FAA dolHAEE AE3AE | £IAAgE 00l
A 15¢] ‘Mv}zl ke P | 1 FERE 001& WA
7)== SNRE& Ztth A dddsy+ # 29 glod
Ho AAFAL 9999%9 AUAE T JYe

2 39 39 4, 5 62 47 A58 YEEE g
32, 1282 WSAAE W] Aot} 18E BE ¥§F

B Zo] Z7gtel wWetd AABUZEE e 3 Al
£54 Aol Wage ¥ 4 Avh 29 7 B 8& A%



80 253Y SC-FDMA AJAHE
E 2 4F H=s
Table 2. Simulation parameters.
Parameter Value
FFT Size 1024
Cyclic Prefix 128
# of Blocks for 4
Hopping
Modulation 16QAM
Channel Coding 1/2  Convolutional
Coding
Channel Exponential
Distribution
BRMS Delay Spread 0.6667
K for Eq. (55) 0.01
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= 175 R
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Fig. 4. SNR satisfying FER = 0.01 with allocation
banawidth of 8.
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