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[1] I. Kim and H.-Y. Song, “A construction for girth-8 QC-LDPC codes using Golomb rulers,” Electronics
Letters, vol. 58, no. 15, pp. 582-584, 2022.
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° BS(m) _)IK_OE:| a1<a2<...<am%§%% _6'|
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L=a,—a

« B3(5)+2€1{0,1,15,20,23} - ZE d(sH; =3570)2 &0| ZF CHE

(1)0+04+0=0
(2)0+0+1=1
(3)0+0+15=15
(4)0+0+20=20
(5)0+0+23=23
6)0+1+1=2
(7)0+1+15=16
(8)0+1+20=21
(9)0+1+23=24
(10) 0 + 15+ 15 = 30

(11) 0+ 15+ 20 = 35
(12) 0 + 15 + 23 = 38
(13) 0 4+ 20 + 20 = 40
(14) 0 + 20 + 23 = 43
(15) 0 + 23 + 23 = 46
(16)1+1+1=3

(17)1+1+15=17
(18) 1+ 1+ 20 = 22
(19)1+ 1423 =25
(20) 1+ 15 + 15 = 31

(21) 1+ 15+ 20 =36
(22) 1+ 15423 =39
(23) 1420 + 20 = 41
(24) 1+ 20 + 23 = 44
(25) 14 23 + 23 = 47
(26) 15 + 15 + 15 = 45
(27) 15 + 15 + 20 = 50
(28) 15 + 15 + 23 = 53
(29) 15 + 20 + 20 = 55
(30) 15 + 20 + 23 = 58

(31) 15 + 23 + 23 = 61
(32) 20 + 20 + 20 = 60
(33) 20 + 20 + 23 = 63
(34) 20 + 23 + 23 = 66
(35) 23 + 23 + 23 = 69

[3] A. W. Lam and X. Duan, "Optimal Bh(n) sequences,” Electronics Letters, vol. 25, no.

6, pp. 477-478, 1989.



-2 QC-LDPC £3

* QC-LDPC 2= = quasi-cyclic §25 UH5t= LDPC F2 2 7 SHES|Of F1310| 20|35

B6NR & LIt S H#EL| LRFEREIE ALE[3]

. QEMMES FLOPC FTE MEND Y1a|FOR B

- LDPC 22| Tanner 20| 2 cycle2 5= H52| X5IE OF7|5HH |4 cycle
Z0|(girth)E =0|= LDPC = 44 ER

[Tanner graph] [4-cycle]



M
il



- 2 =F0M B;(m k) €2 Cts1 20| 29

Bolol ke Hass LEAT2E HESN & By(k) 20| &= By(m) =8

« OfAl: B3(54) =€ {0,1,5,16,19}  Bam 38 ~
\ f By(m, k) $€

(D0+0=0 >® [ BumFE
(2)0+1=1 [ T
(3)0+5=5

(4)0+16 = 16

(5)0+19 = 19 ~ {1,5,16,19) . /
6)1+1=2

(H1+5=6 (0,5,16,19)

(8)1+16 =17

(9)1+19=20 BE B4 =2 5 (011619} 0+5+16=1+1+19
(10) 5+ 5 = 10

(11) 5 + 16 = 21 (0,1,5,19}

(12) 5+ 19 = 24

(13) 16 + 16 = 32 (0,1,5,16}

(14) 16 + 19 = 35
(15) 19 + 19 = 38
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:&o Cycle =~ H| o

« B3(54) =8 % B;(5) =82 0| &5t0] W E LDPC F=2| cycle 5= (P = 58)
p—cg B5(5,4) =€ {0,1,5,16,19} p—ctg B5(5) =€ {0,1,5,20,23}

(n = 232) (a) (b) (c) (n =232) (a) (b) (c)
4-cycle 0 0 0 4-cycle 0 0 0
6-cycle 0 0 0 6-cycle 0 0 58
8-cycle 0 232 2320 8-cycle 0 319 2349
10-cycle 0 1508 15486 10-cycle 0 1392 13978
12-cycle 232 7737 140882 12-cycle 290 6670 143608

girth-12 girth-8 girth-8 girth-12 girth-8 girth-6

cycle = 57t cycle = &7t
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* B3(54) T& H B;(5) &= 0| 85t0f 4z LDPC F=2 cycle = (P = 128)
P =128 B3(5) =€ {0,1,5,20,23} P =128 B3 (5) =€ {0,1,5,20,23}

(n = 512) (a) (b) (c) (n = 512) () (b) (c)
4-cycle 0 0 0 4-cycle 0 0 0
6-cycle 0 0 0 6-cycle 0 0 0
8-cycle 0 384 3328 8-cycle 0 384 3328
10-cycle 0 1664 16384 10-cycle 0 1664 16384
12-cycle 512 8448 170304 12-cycle 512 8448 170304

girth-12 girth-8 girth-8 girth-12 girth-8 girth-8

cycle = 57t cycle = &7t
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