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Abstract: To solve the problems of high encoding complexity and long encoding delay in the multi-source multi-
relay Low Density Parity Check (LDPC) coded cooperative system, a special kind of structured LDPC
codes—Quasi-Cyclic LDPC (QC-LDPC) codes based on generator matrix is proposed, which combines the
characteristics of QC-LDPC codes and Generator-matrix-based LDPC (G-LDPC) codes. It can perform
completely parallel encoding, which greatly reduces the encoding complexity and delay at the relays. Based on
this, a joint parity check matrix corresponding to the QC-LDPC codes adopted by the sources and relays is
deduced, and the matrix is further jointly designed based on the Greatest Common Divisor (GCD) theorem to
eliminate all cycles of girth-4 and girth-6. Theoretical analysis and simulation results show that under the same
conditions, the Bit Error Rate (BER) performance of the proposed system is better than that of the
corresponding point-to-point system. The simulation results also show that the cooperative system with jointly
designed QC-LDPC codes can obtain a higher coding gain than the system with explicitly constructed
QC-LDPC codes or generally constructed QC-LDPC codes.
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—— RIS W QC-LDPCIIZR G M, iter=1
—— RABEAWIFQC-LDPCHIZRIL HME, iter=10

4 KA BT QC-LDPCHY 5 — it Fit QC-LDP CHE i)
G tME RGBER L4

BT — M #EQC-LDPCHG . tife ARl
10. BER=10"31}, RHBE®IFQC-LDPCH (1)
WMERGH L2 dBRIBEIZE . X2 RN BCG wH
QC-LDPCHF & L girth-43F . girth-6 47
16, fEAECE kA R SR BT A RIS
s G B e Bkt 045 B O B
X, RAERERMSE =gl ai. htnl LU H,
& W I QC-LDPCH TR 245 Y 2 vh 4k g it A
RGrh BAT B
4.4 RABKEITQC-LDPCRE S ERX#1EQC-LDPC

BRI E R G BERELES

BEA ST QC-LDPCHE A Bt 7 %5 3
Hik[23] T i& QC-LDPCHY ¥ 2 xR Iy vE AR TG, 43

T B AN [ K s A3 3ot 0U£55 05 00 b 4 2 i P R
HBERMREMEM . XK HBCA 3 1FQC-LDPCHY
PIPMERSEM =, &1 s RH QC-LDPCH I
Flo PR R VB G, OhRUE H 175 s Ab i
KA UAH S, K FLAF IR RS A T B K/ BRUCA 730,
3B ST R A S - R AFTR .

BIs L0 T kAR B oA 1, 108, RATECS
Wit QC-LDPCHE A1 A i& QC-LDP CH [ XU
P kgt e RS RBERMERE. W LAEH, K
FHIBE A B QC-LDP CHilb (1 XU{55 P W 248 2 A ip A
R MBERM: e AL TR H B A& QC-LDPC
MRS WAEERIRECH10, BER=10"*1f, X
A %1 QC-LDPCHE I R4 A £90.5 B fE
a5 o X RO ARER TR R Xk s A5 B
QC-LDPCHY, 24w i QC-LDPCHIAY
THBR T 8515 i G B P PR 560 6 B P9 30 ¥ gt h-4 25
girth-634, BTHER T S HBE 2 R, fRUFE T H
(7T R AL PR BT F IR A R B0 P girth>6, 7857
PTH T RGN Gm g 25
4.5 RABKEAEITQC-LDPCHEBIHBIMERSKTLE

AEIAFIA R A EFEB K% E THBER

3

Ext 1R 28, Eetbi TIERRE 10
I, ANFEE XFREEH Nt E RZMBER
PERE. 25 HRW, EMARELHHEN T, XM
BPSK il 11 4 i WM 2 e 1tk g W A TR F IE AT
AR B2 (Quadrature Phase Shift Keying, QPSK)

* 4 XA ERWEQC-LDPCREMINMER G R ARIFLF

{FIET IR B QC-LDPCHY kT 8 BT R I QC-LDPCHY
- do=2,d =3 do=2, d. =8
AARBAT 2t B=730 B=730
100

100 B

102

BER

1073

10

10°

SNR (dB)

—— X 2 AMEQC-LDPCHIL L WME iter=1
- M B A MiEQC-LDPCHIZAG HME iter=10
—o— K ABEE AT QC-LDPCHI4RAL HME iter=1
—— EHBEE T QC-LDPCRIZRAG HME iter=10

Kl 5 RHBARIFQC-LDPCHY 5 B X MiEQC-LDPCH )
it E RS BER L&

BER

10 e

10

0 2 4 6
SNR (dB)

o QPSK,Ant=1 —— BPSK,Ant=1

—-e- QPSK,Ant=2 —e— BPSK,Ant=2

-&- QPSK,Ant=3 —8- BPSK,Ant=3

P&l 6 %) D 3R 1S 7 o RS e
KL H 0L T BER Hoe



2332

BT 5 fF

% o a1 %

PWHIM RS . WK REEH HAnt=2, BER=
1072 1f, K HBPSK A #1195 b 7 & 8k H
QPSKiHHI K gmidthE RAEH L2 ABRIIZE . X A&
i1 T~ QP SK il LA A4 A% iy o] SEPE A AR T A%
SR It

K6 RIS b T B IOR R H Ant=1, 2, 30 4w
HPMERGMBERYERE. WLAEH, BEERZRORL
BHBRmM, AN RGCRH RGN 2UEBPSKIE
JEQPSK, KHBE W iHQC-LDP CHY ) 4 i tp 4
RGMBERMEREA 2R I 3T, WZHARIBER=
1073, XHBPSKIWHIFELE H 177 AALE Ant=2, 3
MR LR 1) R 4875 ZEISNR 2351 4.5 ABFI0.2 dB.
TR R Dy H T R E R B Bl , R
A 13T QC-LDPCHE ) 4 i W R 4wt he 8 3843
B2 11 2% [R) A 4 25
5 &5ip

ATCWEFE T — PR A BT QC-LDPCRS 1
ZAEEZ Ak ME RS, BEE TRERILEL
ARFVERA, T LALR] IS SR A5 i 48 2 M b 232
B AR o ANSCER T ol I A R B ) o A1 A
QC-LDPCHY, I T KA AEUE BLEG WlHE
PEAT R 4R U QC-LDPCHS, LIV BREE S AR
BB BT W] REAFAE I girth-4, girth-658. 1 H
SiIRERW], FEFSESEAT, RMEE BHQC-LDPC
f 10 22 15 U 2 P kg i3 ME R ZEMBERTEREDL TR
H— i3 QC-LDP CE it 3504 i QC-LD P C ) i
T AR R G KA NI RO R GE . T H A5 R
WY, BEE H A SR OR G H g, b AT
RGMERAT R BARTT
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