creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

H
{8
i
-
{8
<F
e
IS

Cross-Layer H37|HL o] &3}

Hybrid—ARQ 7] ®F<]

AT Al LE A

A Cooperative Communication System using
Cross—-Layer Coding Method base on
Hybrid=ARQ

TRAE

=

E I

20104 2H
TN PN
W T OB R
N



e HES} o THEL BURTOR RIS,

FARE : TEMSE @ M %k @)

%z B IBHL & 7 & (1)

2R TEMESE T ()
20104 02A

BRI KR
A AN

%=



LB B b et i
T B R e iii
A B S T R A C T e e e e e v
A L 2 A oo e 1
A2 ZF MIMO Al Z3B oo e 3
A 2-1 A A FAEANA MIMO A2~ QA e, 3
A 2=2 A LDPC T8l oo 4
A 2-3 A LDPCY AT MIMO AlZ5El oo 8
Al 3 A HBE B Al A B e 17
Al 3=1 A B TR AT e 18
A 3=2 A A A I e, 21
A 4 2 H-ARQ 719Fe] FZ B A A28l e 22
Al 4-1 A Cross-LayerZ ©]83 H-ARQ A|2®l B ... 23

A 4-2 A Cross-LayerZ o]83F H-ARQ 7]4¥ke] HHEA A ~E 32

Al D B B 40
B L B e, 41



[ N N Y
o @ o g g

¥

Ml R
o o g g o g g o g g o g g g g g g g gl gl

[
o

L
=5

=2

A

2-1. 27 A-E T QU2 e 4
2-2. 2~Au 3yHEF o] Fo] % H matrix permutation........ceceeeeeeen.... 5
2-3. LDPCE B3Z T oot 0
2=4. A3 MIMO Al =IO A S S5 i 8
2-5. FAldel e FAE W HH FANE 59 . 11
2-6. 22 F2E 7= FE HMHE AEehs Wl 12
2-7. A3 W9 $H HMEHE HEshs W 13
2-8. 7] LLR= ©] €3 BER A G i 14
2-9. X WEHE o] &3 BER A5 16
3-1. FE A TR AIE] e 19
3-2. B AT T H A B it 19
3-3. FE AF TFOIHAIE it 20
4-1. Cross-Layer A|&®Q] AT BE2% 24
4-2. H-ARQ®] 7} Typeoll T BH5. i, 26
4-3. H-ARQ Type-II2] BER 25 . oo 30
4-4. H-ARQ Type-I12] Throughput A & ceoeeeeeeeeeeeeeeeeceeeeeaen, 30
4-5. H-ARQ Type—1II2 BER A 5t 31
4-6. H-ARQ Type-II19] Throughput A3 ...cceveeeeeeeeeeeeeeae 31
4-7. B H-ARQ i 33
4-8. % H-ARQ E -, 33
4-9. ¥ H-ARQ B H-Q oot 34
4-10. 8 H-ARQ E =Gttt 34
4-11. ¥2 H-ARQ Type-II2] BER A5 ..o, 36
4-12. 838 H-ARQ Type-I19 Throughput S ccooeoooeeeeeeeeeeeaennn. 42
4-13. ¥ H-ARQ Type-1I12] BER A& oo, 38
4-14. ¥3 H-ARQ Type-IlI9] Throughput A& ..ccocveeveeeereeerenns 38



.15
.16

.24
.39

ol

=

=

u ]

.

4-1. H-ARQYI

2-2.

-
3t
-
A

_Jn_n

JJo

pozel

[N

LE NG E

N

ﬁo
™

o)

iii



ABSTRACT

In recent years, the goal of providing high speed wireless data
services has generated a great amount of interest among the research
community. The main challenge in achieving reliable communications
lies in the severe conditions that are encountered when transmitting
information over the wireless channel.

Several researchers have shown that the capacity of the system, in
the presence of flat Rayleigh fading, improves significantly with the use
of multiple transmit and receive antennas. Based on this motivation,
STC(space-time codes) have been developed in an attempt to exploit
this promised capacity. These codes represent the best known codes
for diversity systems with multiple transmit and multiple receive
antennas over Rayleigh fading channels to date.

Concatenating LDPC codes to the transmit diversity achieves the
coding gain from the concatenated LDPC codes and the diversity gain
from the transmit diversity.

However, to feed the soft values to LDPC decoder, the soft values
must be calculated from multiple transmitter and receiver antennas in
Rayleigh fading channel. It requires high computational complexity to
get the soft symbols by increasing number of transmitter and receiver
antennas.

Therefore, this thesis proposed on effective algorithm for calculation
of soft values from multiple antennas based on LLR. As result, This
thesis shows that maximum 61% of computational complexity is
reduced with a little loss of performance.

However, MIMO system is required such as diversity gains, multiple
antennas, many limitations to design and complexity of calculation. So,

these problem of solutions is proposed that a cooperative



communication system using cross—layer coding method based on
Hybrid-ARQ(H-ARQ). This thesis proposed cooperative H-ARQ system
that can improve the above problems and can get the better
performance. In proposed cooperative system with H-ARQ method, if
the received signal from source node is satisfied by the destination
preferentially, the destination transmits ACK message to both relay
node and source node, and then recovers the received signal. In
addition, if ARQ message indicates NACK message, relay node
operates selective retransmission. Based on the simulation results in
aspect to BER performance and throughput, the proposed method which
combined cooperative system with H-ARQ based on cross-layer
coding can improve spectral efficiency reliability of system compared

with that of general H-ARQ system.
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Table 2-1. Amount of calculation using conventional LLR
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/receive Subtract Square Minimum
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2/1 4 4 4
BPSK
2/2
2/1 16 16 56
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2/2 32 32 112
Subtract y TxAntennaNum R AtennaNum
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. MTXAntennaNum
Minimum (f—l)xM x Ty AntennaNumx Ry AntennaNum
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Table 2-2. Amount of calculation using candidate vector

transmit
Ireceive Subtract Square Minimum
antenna
2/1 3 3 2
BPSK
2/2 7 7 6
2/1 7 7 20
QPSK
2/2 22 22 72
Subtract Number of candidate vector selected by received antenna.
Square Number of candidate vector selected by received antenna.
Minimum (Candidate vector selected by received antenna -2)x M - PSK
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UL(RS)
Data encoder
(255,181)

Block
Interleaver

data data

Modulation < PHILDRCY
Channel < P Raiideiii Parity Encoder
2

&= Puncturing

19 4-1. Cross—Layer A|2=¥l9] 41 &5

Fig. 4-1. Transmission block diagram of cross-layer system.

ULZ} PL Afojol Alde] wE burst ol#]E random dH = vl7] ¢
3 block interleaver® AM&3stQItt. 18] PLY-w 35 F3 HHEHE 3
7}A1e] H-ARQ Type°ll &&3}7] 93te] random puncturing=s E3}e] z+
Zke] Type°l vt si7lS AAA sl

H-ARQell #-8% 7353} 4o Abde i 4-13 g2

# 4-1. H-ARQdl #&5 5§23} 32
Table 1. The coding method of applied in H-ARQ.

2] shepvier
UL-FEC RS(255,191,32)
LDPC
N=16200, K=5400, P=10800
R=1/3
LDPC
PL-FEC N=10800, K=5400, P=5400
R=1/2
LDPC
N=8100, K=5400, P=2700
R=2/3
Interleaving Block Interleaver(row=30, colomum=17)
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(a) H-ARQ Type-1 A|&~8l EE21

(a) H-ARQ Type-I System block diagram.
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(b) H-ARQ Type-II System block diagram.
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Fig. 4-2. Block diagram of three kinds of H-ARQ method.
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4) Throughput Analysis
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AFage] doj= 4 -3 2ok [17]

o] F83% 7|Ee] 4

.ﬂ

_avcrage of the transmitted bit

L transmitted channel bit (4-1)
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shar, 1Al AAFE HHS wekS e Y <d S -&(frame error rate

FER'S Feb shah 8@ oo —roSieo} 83, 45588 4 (4-2)
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n = Ko/(Ng +Z M)
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o H-ARQ Type-Il Using Cross Layer Technigues
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EsMo(dE)
19 4-3. H-ARQ Type-I11¢] BER A&
Fig. 4-3. BER performance of H-ARQ Type-II.

H-ARQ Type-ll Using Cross Layer Techniques
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Fig. 4-4. Throughput performance of H-ARQ Type-II.
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b H-ARQ Type-lll Using Cross Layer Technigues
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19 4-5. H-ARQ Type-1l1¢] BER A&
Fig. 4-5. BER performance of H-ARQ Type-III.
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Fig. 4-6. Throughput performance of H-ARQ Type-III.
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1) Cross-Layer 7]8Fe] @& H-ARQ %24
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Fig. 4-7. Cooperative H-ARQ model.
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Fig. 4-8. Cooperative H-ARQ model-O.
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Fig. 4-9. Cooperative H-ARQ model-@.
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19 4-10. €3 H-ARQ E2-0®
Fig. 4-10. Cooperative H-ARQ model-®.
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Fig. 4-11. BER performance of cooperative H-ARQ Type-II.
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Cooperative System using Type2 ARQ base on Cross Layer
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Fig. 4-12. Throughput performance of cooperative H-ARQ Type-II.
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& Caoperative System using Typed ARG base on Cross Layer
T T T T T
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19 4-13. €9 H-ARQ Type-111¢] BER A&
Fig. 4-13. BER performance of cooperative H-ARQ Type-III.

Cooperative System using Type3 ARQ base on Cross Layer
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Fig. 4-14. Throughput performance of Cooperative H-ARQ Type-III.
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