DB ris

== 11-36-04-07 FFEAI3}3| =2 °11-04 Vol. 36 No. 4

T4 ggo] A|2He42] Complex Field Network
Coding 71§ H-gel &3 A+

R LR W NN R

—
Sty
—

A Study on Complex Field Network Coding Scheme
for Wireless Relay System

Won-Jun Hwang* Associate Member, Jun-Hee Jang* Regular Member,
Hyung-Jin Choi* Lifelong Member

o ok
2 =%

B =FolAs o] 7ME F41 FAl 37ellx 7]E2] CENC (Complex Field Network Coding) 7% -8

HET—/KE ‘]_‘5 _‘,U__xﬂﬂ"a—‘g 7H/§js]_‘5 Joke- Zﬂ/‘]ﬁh’/]- CFNC 7]HJ o 7hdsl B glal o wilAl o AkS- Egﬂ /\o .3
F Ha A5 wdel| aFEE A7 S Hasigkewn AF 58E Fislshe AS ok ey e
9] CENC 7|H-> ##o]ol|49] ML (Maximum Likelihood) ¥4 gellx] & Fo] Al dspr} wAlshe w4
o] glth. wal, CENC 7 24 Al Lelole] 44l Alsel the T 2slo] ubghel el Welole] w4
Foh oy F Ase] A% HE B, TG o34l nAb o FelE A ke exslow g A% o
S} AR EAe] Slch Wb B Eell A1 9ol S Hel AL S ol TR HAEE A
Fsd AlEe ML B4 71 2 ok T 2o Bed A8 7Ped AR vl T el 2, n
A1 A U el A 2o ) Ak 7] CRNC J1Y A A s
2AHEL &

-

Key Words : CFNC, Multiple CFO, Network Coding, Relaying, Synchronization

ABSTRACT

In this paper, a CFNC (Complex Field Network Coding) scheme is presented, which focuses on improving
transmission efficiency by reducing time slots that are needed to exchange data frames. Conventional CFNC
scheme has the advantage of minimizing the number of time slots required for information exchanges. However,
there exists serious performance deterioration because the transmit signals are interfered with each other.
Moreover, when CFNC scheme is applied, the estimation and compensation performance of fine frequency offset
severely deteriorates due to the multiple frequency offsets in received signal of relay node. In order to overcome
these critical problems, we propose an improved CENC scheme with modified maximum likelihood decision
method which uses uplink transmit diversity. Also, we propose an enhanced fine frequency offset estimation
method and a corresponding compensation method to deal with the multiple frequency offsets. Corresponding

simulation results verify that the proposed methods are able to effectively solve the problems of CFNC scheme.
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Parameter Value
Channel model COST 207 TU
Modulation QPSK, 16QAM
Carrier frequency 2.6 GHz
Bandwidth 15.36 MHz
FFT size 1024
CP size 256
Number of used subcarrier | 601
Number of uplink data 128
symbols (M)

Number of uplink signal

repetition (D) 2,34
o
N oo o
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point
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(G)

0.5, 0.7

Steady state filter gain (Gs)

0.05, 0.15
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(2,1,7) convolutional code,
4 soft bit
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