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[87] 520 A g gt 0SDA= vl 2] A E Al 27kA] Al A v g s
AhEetar, 218 07 AA TR E RE6H] wite] At BT A,
2R3 glkbo] WA S 3 H e w47} 9]
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o| off, PNC(probabilistic necessary conditions)i= X}—r S SHE HAvEHEY O
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Fotal=Al A (S170)8k= H A, WA S1e50] whE s WA ?63%?
5, A 816591 4 5=, MRBOl| @l Fat= 4E Azl s
= AE e F(elstel A i ﬂ“ﬂ}OEﬂﬂﬂ¢&Hﬂ%ﬁmﬂT%ﬂ
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o 113} o] WA & gk
21111
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T 118 FE2sHA, A5 7 Ao sk 53 A A B (Spoposea) =
Aol et 3143} A A 4k (Sene) @l SNR(Signal to Noise Ratio) ¥} zF<~ X
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B 2ol A 7FE & SNR(A & o - H)E YEbdT o], 53} £ 5= &
20 A A g 3k OSD] full ssearch &1 ] 57} B ske] rpy wald =4 &
S o2 FAEE Aot ZF Ao A B HolH= 7RI ER
FAFFEE o, 5 49] PSColl whE vl e A Al A 25, 5= 52 Aol
w2 A2 A A ZLE 10052 AAS ), sk, HA 1(proposed 1), g
2(proposed2)©ll 4] SNR(Signal to Noise Ratio)Z} 2+ 2 Q7 A4 H 3 & Q1A=
7H= (g A1 E 574X 72 346.5, 346.5, 321.3, 270.9, 270.95
AH-&3FRA T

5 6a WA 5 65 s, 2k 1578 57hA] o] tiate] R 53t s 55

Hla gk A2k 2 Qlel 4= Qlvh ZLe ol A gkl ek 5= olizo] W 1, W 2+=
PNC, PSC®} 553} A5 Woll A 79| Fdstr) e 553} S 3= Wy ],
U] 274 PNC, PSCE.tF 2H 8hA] k= v}, W1 o] 74 §-3= vhe SNROl A <=
PSCell H| A &5 3} *Eﬂ = ?7“31 AARE, SNRe| Z-7}gtol] uh}A
w2 A 2o Hast o FHEE AlE A g AT H2e A e uE
T ErRT dss me HEE}*EE et = Als ek 3

TA Ao g v 1 HPH 23 ZF orderoll WHE OSD-FS £} H] 3l 3] A JMJ oF
1377080 (1), 28] 31 146098 (E2)7F W= 31, PNCS} B] sl A H o oF
3360 (1), 18] 51 7970 () 7F w2}, s12] 31 PSCY Bl E| A o) oF
61 (A1), 28] a1 1398 (4H2) 7} w2 T}

e’}

5 7a WA 5 7d= 0 o] A A A of|of] & A E W & ol A WY 29
2 5535 s S5 E A g 1ol

L 7aA = 7boll A A 27102 ¥ 6a WA & 6§92 A

% 7a WA 5 7bE Faehd, A Al e W 28] BEd A S5
I = At} o 7] A & 7boll B Al E 55 3} £ X (Relative Speed) = A

194 2] OSD-FS(full search)@} 8] 1l g+ AF :EE Ve T), -2 2 o 2 v

-

43tk 2, SNRO] o) A o] o] B, g 5 FE Bl Ao
53] Fob @A A B AasE 4 9

% 7c WA = 7dE F25HA, W 2(proposed2)©l] 7\1 SNR(Signal to Noise
Ratio)? 2} 2 7 QA HE & AAE 2E= o g1 2ol = =
FEADE §V\] & W o] Ap5= 4o thek Ho3 A H S5 g0 5= /v
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853} S5 pgol AASE 44 o %M%%H%»}E} ik mﬁﬁoﬂ
webd BE A ET BE 551
2ol W AL AT SR E S WA sl

L% 8a WA & 8hi= - g o A AA oo w2 Aot EES 353} e
£55 08 Adgdxdol A vlalg 2z ol

% 8a WA & 8hol| A F 2 ofi= o] 7k 2550 aL Apl o] 1310]1 #4127}
3791 BCH &5 AFE3FQ Tt} 23 HDD:= &4 A 7F 3701 2.2, 1871 ©]&H<]
LA B A Es AAs gt ofd, H et 55z 5204 AW e 0SD

full ssearch 231 2] Z(OSD-FS) 3} B] 118} o] i) wha}l g =5 A4 o g
FAIGE Ao} ZF Ao M B HolE = 7THER FA3}61gl o, & 49
PSColl W& uj 2] A A1 AA G 46, &= 59 Aol w2 A2 A A2 18F
AR =gk, W 1(proposed 1), B 2(proposed2)°ﬂ X1 SNR(Signal to Noise
Ratio)? 2 2 @ A F 25 A= Zh= (0 4k-& 214578 7704
Z+7} 706.8, 706.8, 706.8, 706.8, 706.8, 644.8, 620.0.2. % A4 A 5} T}

5 6a WA 5 6joll A ARG 3 - 2oli= abe7h 55 ok 18 5ol U
ol A E A F oL}, & 8a A It 8hol| A A& gt 5 o] = A= 77HA]
ZAA AL u B353} A5o] 35 st e, PSCY PNCE] 7% 2}<=
SOl A% At Al Zko] 2@ % V] wjit-ol, & 8a W A| & 8holl A= &= 4 7FA] €]
&= HlaLsk AT

% 8a WA & 8hE Fzshd, Wl 1 WA 23= PNC 2 PSCS} 53 A 59
A A9 A A TS Kot} 1ol HEsiA], W 1 WX 28] BT S5+
7} 2ol w2 OSD-FSoF vl s A 2 off oF 52874 (4 H 1)} 74200 (4E2)7}
W= 51, PNC e} B] s A o oF 7478) (3HH 1), 22 32 17759 (HH2)7}
w2 v} C1e] a1, PSCeF Bl aaf A H ol oF 1018 (UHH 1)} 2408 (HH2)7}
W20k, g 2fpE 5014 o] Bl al e A9, H 1 W A] 2= PNCH PSCE}

H W E A €453 o] weabd Ao o= 4 9}

e’}

o.>L

% 9a A & ode B g o] A Aol whE Aok HH & F=of| A M 20
ME 255 T S5E e AR oA YA 1exolt),

T 9a A =949 A3 8 .

S 0a A E 0bE FEY, 7 Aol uhE iy 20] BE 4G BE SR E
SFIsE 4= Ut} o] u, k= 9b2] % 3} £ % (Relative Speed) ™ AF~ 1904 2]
OSD-FS¢} B] 53k A & &% 2 Uebdi,

5 9a0l| A gl i= At ghol, 27} F7hehel ubekA, W29 BE Aol
A3 T7hehE 2S5 Aok & 6a Al & 6jol A o) nh7EA 2 2=
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G A M 2 S A HE A4E B

c 5 9dE Fzshd, WHH 2(proposed2)©ll A SNR(Signal to Noise
Ratio)®} 2t R @ 4F AA F 25 QAR 2h= 8 gh(CLedl 2o A= g
FADS AIAIZLE T o] Aba= 4ol e Host Ale RS55S4l 5= 3l
o] 71 A H 53} £ 51z 2p= 40 4 & OSD-FS9} Bl gk o4 £ 55 ‘/}E]"ﬂiuk
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25 74 3 H.o](permuted and corrected codeword candidate)E-

|83 2 ol &afo] 47| 2la) ol et v 82 Ak ek
g 22 W83 W e Aspol W} 4] A BE 27 4



WO 2020/179966 PCT/KR2019/004753

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

% 9{(permuted and corrected codeword)Z 2 4 &} =
gherehis wAlE Behe 4 oo
= HAE, A7 S Az 7] A A &bl

wotel A gkE o7 A FHRAE

R
iz

n @
mtm
N
r U
it}
to
=i
o

(o
M)
=)
L
o
1o,
)
=
0%
Py
N
o
o

0%
N
to
=i
o
1 o

An)
Nt “{Ol'
e
2
fu
et
Iy
Q‘L

to
]
ri
t)
i
ﬁr

Jo 2
rx oo

A

p‘L

uly

o=

)

fu i

ke

et

i
o ‘W o
e Y0 o -

o
N
=
o
i
5

Ir
o
N

!

i
riroox
)
it
)
N
Y,
rir
(o]
B
:(‘>l:
ofl
Ot
ol

0%

~

to

& jo XL
>

ORP
¥9, o
2y

14
N
-
N
Wi
B
Y
o,

=
_lr% &
T o .
i off
ol o
(o]
i}
n
¥ o
8y

o oon

Ot

o,

re o
SNAT

1o

i}

rl
o>
~
= B

r 1
i
o
n
N
¥
H
:(‘>L_r‘
=)
1a
>
=
o>}
z
2.
=]
()]

o>

37] v

2
Ot
0
uly
e
)
i

>
a
X
=
=
=
:(‘>L_r‘
ol
Ot
0
uly
2
i

o Mo

I o
o
i,
RN
B
o
BN
N ™
ox, &

o
=2
o
An)
of
2
Rl o
I
&)
uied
2
=N
o
>
g
ob
uly

L
h)
NS
24
gt
(e, M
111
Ip
)
jnh
X!
)
Mo 1
0%
N

2,
fol
1o
~ o
S
o U
~
N
N
rl

by AT
b
=
o
_\3
=

Ef

P‘L

e

e
2

i

53]

o T
ol
4

o
L
=
£l
Q‘L
Ir
o
)
ey
o
2
=
El
il
e o
L
R

ol
o
o
Off
Q‘L
2
i o,
N
2
2
4
1o
AU
lo
N
Y
=
=
Q‘L
£
o
X

ol P
i
to
=
ox
ox
o
%
2
il
Joy T
Iy
Ot
pIEa
)
g
ox o
~N
A
~N

Anj

oy

9

oz

~

=

B

e

é .
)

o

ef

i

P‘L
Al i‘o
ok g S
T
RO

l_‘,

ot

?L‘

4

30,

v

fol
. 2
> il
o et
%
oH,
X
i)
il
=)
i)
i
ox
i,
2

:C‘>L_r‘
oH,
Y
A
N
N
o
~
2
RN
. 18
)
Y
o?
)
)
o
g
0%
~
> oo
o
[-‘>~
it
Ot
o,
rlr
uv
)

AFA VHre g Ay R o5 1 B a3l 4% (100)9] o & =4, &4
A H G s}l mpE FAlo] 7kt tl A~ A% 7 5 E (desktop computer), F &
71 37 H (laptop computer), = E ¥ (notebook), 2V} E = (smart phone), EH| £
PC(tablet PC), .1} ¥ #=(mobile phone), 227} E 9] X|(smart watch), 2=V} E

+ &l Z~(smart glass), e-book 2] T] 7], PMP(portable multimedia player), &t &



18

WO 2020/179966 PCT/KR2019/004753

[156]
[157]

[158]

[159]

[160]

Al <171, vln] Al o] A (navigation) & =], t] X1 & 7} 2}(digital camera), DMB(digital
multimedia broadcasting) | A 7|, Tl A1 & &4 = &-7|(digital audio recorder),
Yxg &4 A A 7] (digital audio player), Ul A & &7 =3} 7] (digital video
recorder), Tl A & &3/ A A 7| (digital video player), PDA(Personal Digital
Assistant) 54 9~ 0}

s
i3
o,
-3
=
it

o4,

o T

o
[
Mot

N
-
olr
=y
2

4o Mo
4 K2 ok

o o @ oE

35

B wly

= O

ECRE
AFE B

i

0 %0,

r &
U\l
E
o,
=
it
N
olr
=
2
=

ol

off on uk
R
{3
o

)

A
off
= 2

>

i

my N

o
-_>‘4—",
10 oo
£
2
v

s
=
)
=
E%
=
>
=
i
=
>,
=
b
Ay
=
2
=

memory) & 2}

shEso} 47t 54
ol &) whEol Az ATt 2 7))
AL-g3l 7 FE O] o3

Fd s of 4

=
AEEGY RER AFHEE TAE 5 9or], 1 98 nprA o,

N
-

:



PCT/KR2019/004753

]

A
1o

!

ks)

3749

MEAgE

P
-

[}

WO 2020/179966

[e]

= o ) N @ G ol

WL my o T o b B W
Yo 9y ETs 3 o NEARTY Do ™oL
o ™LAy e 9 ~ 0 7 RO 75 o < ol 0 Lu
crn oF dﬁ 1o ﬂw OI#W _ = ﬂw_ﬂ -~ 'S} 1_ﬁ| H.:l Ot o
& <0 o ) = R e A T S = . ]

W O XEmy® s i AT g N
L Ty ww g L S oo o 3 = o=
T S L A A = %o 2 NR
z o %o oK gy ¥ B - W 4 o M N o
o T P ERT E ¥ W IR £ ol IR
Lo 2 EeT S s ™o £ o P
N 3 S = E gy = T

§ Te2wT g W A o 3k == me w o
T 2 T emms i = 15935 2o i o K
52 wm8=%E W = Wy, X e —, o 6 2 do ol
E = 9sgm& yp . WEEF L = = W m A
5 2 WExwmET B LT wE o % ol 0 TR
2 % T 3e=nri W w7 L T o o Mo 2w
k= E T EmmF B U X omoor e~ N B Rl
e —_ [—

g 2 fsoFw gp W4 N T R s MW %o
T 2 ZizEr §E ORERS ORER 54 Elsed
¥ o T omo T o | TN R Sl W T e o

X - NE NE
© o BEI g md m Ty P GGG
o I m%ﬂa% HKogr g ook T NN xR w3 T Ty
o RER EehamE AR e g g TPy T gy o
T pd R R IR g iR LT am IR 4w

2 T - T T e A e T — Q —
WWOW o W T o T ZEFER o LG Wy A g ® AW xR AR
R AR olpE T o 2y R 2T W
RERURTRdB T RTINS ETRRMITRIAETFTTR R F
OB R T S WE R RRMR R RRLT BN PR T T
) = = =
"o "o "o "o

[
[
[
[

50 A,

3

q.

Q_—rL

g

3} 6]

q.

Q_—rL

3|

8

e



PCT/KR2019/004753

20

WO 2020/179966

~
w oy o W oy » T W
o K iy ) A8 o ol
25 ¢ & < =T EE x =R w % ow %
— _— =0 ) ) - —_
2wk " = o X° ok Mo ® W B Hi Touro o
o T Ar N 4r B o T o = EoANE wl Mo %
R 2o m © 3 = o o W oo e
o o) Gy iR o - ) i )
oy T = W ,M%, W T Lo dop K T S E W %
ol 2 Al T QL LEE® TR meR oy o ow 2 g m
o O A PN X LT pm X < mMT x ox= W %
HLQL_O S N mo o 5 “AT_]FPO o 5 ~o ok | ~o ﬂﬂﬂpl EEZ —_
B NL.OJI ‘ln_ivi ﬂ‘ﬂNﬂl_oH = T AJ-W_I X il = o
%1,@ e % ﬁ.iljrﬂ . mJ_nnEﬁ . ﬁ.ir g zo% i o T @ﬁo A
= o =RCIR PERE wdemdn WK TR omoor oo g
4N ol BT o PR o B ogEM w wL w2 4
WX ParRm R KR N N - B - e . AN S S~ T
~ TN = &~ = I T o = o ar K= X g§ =
Nan A e e oo E W TCECICE
R R T @ AR G S W s Bl S e I =N - B
5 T %WL%% oW S e XD %A s KW Hgr g B &
N T B T AT Tow W W W gy v W _mx pEma 8x § % F g
WAH%, _ngﬂ%%, E‘xmﬂé %7%%& i‘xﬂﬂu&uﬁrmoi,mﬂm%im 2
o < P oo AT pygrpgtgre TR S
~ ]_l_ ~ NZ T 4 AN N2 O — ~ 75}

T o o o TH X po RO =g DK g opo ﬂoxoﬂwﬂﬁaﬂ_oﬂg.m%%% T
o By Rage EPEVg Vagapuseudadgpggsc %
By ol e~ S o R B A Bl S T S B 1wl A
S Toa b0 FL bt e i S PR S S L E ot ST LI
PR P EAFRTE P IR RRTINCT R IR OR NG g E TN R T R
TR P e T R ey 2 PO o T D gRIBEFRORROARNT T o T
WE S AN e R OW 0% WEF g rop X CUT gy gy e i
HR e N NERD TR AT TRNEERCFEFTFTRRNPTRNTFERNBFITIRITRNINTN
TR RO HRLODOT NRRT OE TR TE W od TR RN KA B R

= % > = =

o0 o0 o0 o0 o0

IN IN IN IN IN

o o o o o

[7?
[7?
[7?
[7?
[7?



21

PCT/KR2019/004753

WO 2020/179966

Hir
o

A T K of(permuted and corrected codeword candidate)

jruzel

jruzel

M
of
!
oy

—_—

-

o}
A 35 o] (permuted and corrected codeword)=

|83} 8] 5

=
X ol
(e
oo
g "

iy
Wz
% ek

T

oA,

s} 11

Q_—rL

g

b

3k 12]

Q_—rL

[

)

o
BN
fite]
Wir
o
EE

.E.
ruze]

jruzel

M
of

AO

HE X gk A d o

Hir
o
o

oA,

s} 11

Q_—rL

g

b

s} 13]

Q_—rL

[

Hoje} 7] A3 K57t

o
T

84

A

h=4
d 0%

A7 AE A B A, A7) X 3

oA,

s} 11

Q_—rL

g

b

s} 14]

Q_—rL

[

1™ 57l (hamming weight)7} 737 & A

5]

HolE 2k,

EEER R

1%

[e)

=
)

7] MRB <}

J
¢

°l

A

ra

2

oA,

s} 11

Q_—rL

g

b

s} 15]

Q_—rL

[

—_
fite]

N
<

X
B
g

oA,

sl 15

Q_—rL

g

b

s} 16]

Q_—rL

[

-

Bl

.E.
ruze]

jruzel

M
of
!
)

Fed 371 A

=l

471 @A Apgee] o= Aol o

T o
W T

oA,

sl 15

Q_—rL

g

b

3k 17]

Q_—rL

[



22

PCT/KR2019/004753

WO 2020/179966

o]l SNR(Signal to Noise Ratio)Z} 2} 2

o

N o]
colkn

oA,

s} 17

Q_—rL

g

b

s} 18]

Q_—rL

[

i A=

5]

4 F o] Abol el

X
B
g

A1 QA gk vl st

hl

uel A

3} 180 A,
[ R =Y

g1
371

b

s} 19]

Q_—rL

[

=
A1 DAGFLET A, ]

A1 A gLt B 2

hl

vel A

=
=

hl

A
=

19 A2l 7k 4] v

5]

371

A

I

H

X
B
g

oA,

3l 18

Q_—rL

g

b

s} 20]

Q_—rL

[

i A=

5]

4 F o] Abol el

].

wK

7:1 H

be

=l

A2 A gk B]

hl

uel A

I A2l 7F 7] A2
al

B
=
=

Bl



PCT/KR2019/004753

1/30

WO 2020/179966

K
N o
a ~
Klo
<l
o o o o o < o
(@) — (o] o < LN
— — i — — —
wv) wn [Va} [Vs] (Vs] (Va]
X ~
C ml .
M > o %0 s 1F O e ol %
1= Al Bl io Of 70 &+ RO
KO 0 o u ﬁ_ﬂ K o ﬂm )i/ ~
{0 [=] = —_ o7
M ulr = ur = = = O RO =
o | |sur| |Tw|||Tmur| [Bh| |k ¥
<K %O o 4 <l oy o [} T ml S Nk
. iy K < == e R T o &
<[ NS T YA = "1 oo TR R K
m < RO < = R8O 0 = _ Bl K
< 1o X< =8 = 2@ =
[ 5 i <1 S — Bl o = ol 75 & = 0
R m ._O._ o} - ._o_l {0 Q_O o @ H.Od _
il 0] iz0 of LU o7 00 i 2= 00 & N
® € b =l <1 oo S o =K 0
._OO .AL < i |r_“_ — Iq_l _._.___.= N
o C2 | i KO <4 mjw o ) = w
= = il - =N T olo Kh =
<0 < Y %0 oF =l 00 iy T
<+ <0 E - fo
l|=
(]
R~ o [0
w Ol_ wu
= <
) K
K x — =3
W d ﬂ B!




[53]

PCT/KR2019/004753

5190

of

oA Kbl M
HE IHsSH 28 HE T}

S160

MRBO|

o

ob_ v



WO 2020/179966

4]

3/30

5180

x| Kol 08
EEXCE

Aol Mo Hxf Kpaof 02 o8
HE|E 0|2310] X|BEl oF MY
EE e

~_-S130

M

ol

X[tz

PCT/KR2019/004753

SR) Kt40f A
M JHsH OF WE T
E=7f?

5160

5165

MRBO|
dgsts 2 M=
T 3717t H2 4259
g= x[2H| &0t
H|m?




PCT/KR2019/004753

WO 2020/179966

4/30

e

o (e} o (o] o (] o
o — N o < LN (o]
o N N N N o N
(V2] V] Va] wv [Va} ) (9]
—_ 0 —_
10 K0 m__m o .__Ano bl ol 0 =)
= K 0 K < ELS
fl =N L 2o 2 7 oln
RO %O Lo W e i T " o
o =5 0o =3 7= UE
ulr oour = L = RO K
.__._.ml_ =) WI_ S mr ._o_m_m= Roo._.__A.o -
< jof jo ur & -t <l - _ K Iy
<H 70 T 2 <l o7 o = T il
~ o B gy o UL 30 g > o7 & of R M 5
_._n_ = ._7._.0._0._ HML ﬂ.AHmlm @l KK ﬂ;ﬂ_._._ ol ER
i i =4 =3 oF ._|n_v| 10 ﬁ_. 10l q__o o o ol
10f %0 o] EQ o1 o %W =3 KO
< < - had =0 — S o
il il |_Mo <! 0 il 7 = =1
2 R0 X D ol UL
<+ " 03 Tz e

" |kio



WO 2020/179966 PCT/KR2019/004753
5/30

[=6a]

(127,64) BCH Codes, order-1

WER

...... —-A— Proposed? [i....i.iedonidind i b e :
...... — i — Proposedz f~.u;..:.,.;..:v.?.:E.tv.\‘v:..

10_3szssssssssssszzsﬁ

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
6/30

[E=6b]

(127,64) BCH Codes, order-1

101

PNC
PSC
Proposed1
Proposed?2

.................

.................

.................

10+ P : : | ; : P l : P |

1.0 2.0 3.0 4.0
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
7/30

[=6¢]

(127,64) BCH Codes, order-2

WER

104 Proposed1 :
: Proposed2 :
105 : : { : ' : : : : I : : : ; :
1.0 20 3.0 4.0
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753

8/30

[E=6d]

(127,64) BCH Codes, order-2

101
Q.
=
o 100
©
Q.
()
...... —0O— PSC
—+¥— Proposedt |+ ¢ & ¢ b oiofoonofb b
s —-A— PropOSed‘Z . ...... ...... . ...... -. ...... ...... _ ...... ..
10'1 | T l
1.0 2.0 3.0 4.0
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
9/30

[=6e]
(127,64) BCH Codes, order-3
10°
102 1
10~3 -
o
2
104 4::
HDD
PNC
105 i PSC
sii Proposed1
: Proposed2
108 .
107 I : ' P : : : : : : : .
1.0 2.0 3.0 4.0
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
10/30

[=6f]

(127,64) BCH Codes, order-3

.......

.......

: Proposed1
------ )| —&— Proposed2

10+ : : : : : : : : : | : : : : '
1.0 2.0 3.0 4.0

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
11/30

[=6g]
(127,64) BCH Codes, order-4
100
101
102
103
o
=
104
HDD
. PNC
10 PSC
Proposed1
10 Proposed2
10_7 ' N N pe i : . N : ; . : : . ; . N M o | '
1.0 1.5 2.0 2.5 3.0 3.5
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966

[&=6h]

Speed-Up

104

12/30

(127,64) BCH Codes, order-4

PCT/KR2019/004753

10® 4

102 ..

101

100

|-
4 —o-
_'—
B

PNC -
PSC
Proposed1 | :
Proposed2

......

...............

.........

2.0 2.5

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
13/30

[&=6i]

(127,64) BCH Codes, order-5

o
L
=
1044 HDD
= —-O0— PNC
1051 ] —v— PscC
i1 —A— Proposed1
e Proposed2
10-6_
10_-,"'...:';..'?'.;'E...;:"":..i....i
1.0 1.5 2.0 2.5 3.0 35
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
14/30

[=6]]
(127,64) BCH Codes, order-5
105
PNC
PSC
10¢ Proposed1
Proposed2
10%
o
2
T 102
',
o
(75)
101
100
AT LA S N N S N0 O O O
1.0 1.5 2.0 25 3.0 3.5

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753

15/30

[=7a]

(127,64) BCH, Proposed2

ORDER-1
ORDER-2
ORDER-3
ORDER-4
ORDER-5

WER

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
16/30

[=7Db]
(127,64) BCH Codes, Proposed2

ORDER-1
ORDER-2
ORDER-3
ORDERA4 | :
ORDER-5 [ i

Relative Speed

10 : : i . : : g I

FEEX (73 M91Z) ISA/KR

[



WO 2020/179966 PCT/KR2019/004753
17/30

[=7c]

(127,64) BCH Codes, order-4, Proposed2

100

10

102

103

WER

104

105

10_65555E552355355E
1.0 1.5 2.0 25 3.0 3.5

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
18/30

[E=7d]
(127,64) BCH Codes, order-4, Proposed2

104

—o— 5=00
—0— B=2709
—¥9— [ =3780
—A— 5 =441.0

................................

........................

10035355555335355;355%5
1.0 1.5 2.0 2.5 3.0 3.5

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
19/30

[=83a]

(255,131) BCH Codes, order-1

WER

107

PNC A R O R A S A s T
{—v— psc %
—a— Proposedt |1 1 i1 i

PP L N 0 N N O O N O O O O O
1.0 1.5 2.0 25 3.0 3.5 40

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
20/30

[=8b]

(255,131) BCH Codes, order-1

101

PNC

PSC
Proposedt | :
Proposed2 |;

10_1EEEEEEEEE3332355553325555
1.0 1.5 2.0 2.5 3.0 3.5 4.0

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
21/30

[£8¢]

(255,131) BCH Codes, order-2

............................................

WER

HDD
=i —O— PNC
10_3 "‘"; — v PSC

i —-A—  Proposed1
—4#— Proposed2

ST TTTTIT I o T T <t

...........................

ORI IR S SR OSSO S I I OO IR NI U O N O 08 I O
1.0 15 2.0 2.5 3.0 3.5 4.0

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
22/30

[E=8d]

(255,131) BCH Codes, order-2

101

. __v_ Proposed1 M : H : . : . . 3 K : : H : H : : s N .
—-A— Proposed2

10_1EEEEEEESEEEEEE;EESEEEEESE
1.0 1.5 20 25 3.0 3.5 4.0

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
23/30

[=8¢e]

(255,131) BCH Codes, order-3

...............................................

108 i

o HDD
| —O— PNC
10-4 vl _-v_ PSC
il —-8— Proposed1
| —#— Proposed2

WER

..............................................................

10_5355553555i::::i::::ifszi
1.0 1.5 2.0 2.5 3.0 3.5 4.0

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
24/30

[ &= 8f]
(255,131) BCH Codes, order-3
10°
PSC
Proposed1
102 4... Proposed2
(o8
=<
g 10
)
Q.
o
100
PRI R N O O O O O O 0 O
1.0 1.5 2.0 2.5 3.0 3.5 4.0
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
25/30

[E=8d]

(255,131) BCH Codes, order-4

100

10

102

......

102 24

WER

HDD
—0— PNC
_’_ PSC ....g.
104 4::::] —A— Proposed? |:::i

i —#— Proposed2

CaFTETIE T K ]

R SRR PRI N N TR RE D E R TR W SR

PP NN N T T S S N S N N N N

1.0 1.5 2.0 25 3.0 35
SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966

[E=8h]

Speed-Up

10°

104

103

102

101

100

101

PCT/KR2019/004753
26/30

(255,131) BCH Codes, order-4

PNC
PSC
Proposed1
Proposed?2

1.0

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
27/30

[E=93a]

(255,131) BCH Codes, Proposed2

10°

101
1024

10-3_

104

| —0— ORDER-1
il —.A— ORDER-3
~| —@— ORDER-4
10444 _o— ORDER-5
~: —4— ORDER-6
107 4. —<O— ORDER-7

WER

10_8':::':;:':::::::::::::i::::i
1.0 1.5 2.0 2.5 3.0 3.5 4.0

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
28/30

[E=9b]
(255,131) BCH Codes, Proposed2

ORDER-1
ORDER-2
ORDER-3
ORDER-4
ORDER-5
ORDER-6
ORDER-7

Relative Speed

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
29/30

[E=9c¢]
(255,131) BCH Codes, order-4, Proposed2

100

14
LLl
<
\
B =00 ‘
B =706.8
10+ 1: B =992.0
: B =1116.0
10_5 v M 3 H | B v H 2 | o : 3 H | : o : 3 |
1.0 1.5 2.0 2.5 3.0 35

SNR

FEEX (73 M91Z) ISA/KR



WO 2020/179966 PCT/KR2019/004753
30/30

[E9d]
(255,131) BCH Codes, order-4, Proposed2
104
10° 4.4
Q.
=
B 102 4.
()] .
Q.
(V2]
107
PR NN S S A A N R N O N S S
1.0 1.5 2.0 2.5 3.0 35
SNR
[=10]
100
%
120 110
; -
( ) «»f HF ZEHOIR L 140
R PN
ROM | | RAM =2 NN
£8 QI Ho|A
- - ~-150
170 A
RA AA| ~_160 g;f’lt' 130
o

FEEX (73 M91Z) ISA/KR



INTERNATIONAL SEARCH REPORTYT

International application No.

PUT/KR2Z019/004753

A.  CLASSIFICATION OF SUBJECT MATTER
FIG381 13/43{2006.01 )i, HO3M 13/00(2006.01}

P A
i1
i

According to International Patent Classifi

cation (IPC) or to both national classificati

ion and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by

HO3M 1 G11C 11/56; G11C 13/00; G11C 7/10;, HO3M 13/00;

FYT LS

31435

classification symbols)

HO3M 13/29; HO3M 13/45; HO4B 7/04: HO4L 12/26

Documentation searched other than mininnn documentation to the
Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

extent that such documents are included in the ficlds searched

Electronic data base consulted during the international search (name of

data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: soft decision, hard decision, error, cost function, degree, size, sott, decoding

C. DOCUMENTS CONSIBERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-1792868 B1 (SAMSUNG ELECTRONICS CO., LTD.} 02 November 2017 120
See paragraphs [0030], {00321, [00441-[0045].
A KR 10-2017-0041730 A (THOMSON LICENSING) 17 Apnil 2017 1-20
Sec paragraphs [0058], [0148].
A KR 10-1769134 B1 (LIG NEX1 CO., LTD. etal) 30 August 2017 1-20
Sece paragraph [0048].
A KR 10-1125497 B1 (QUALCOMM INCORPORATED) 20 March 2012 1-20
Sec paragraphs [0136]-{0138}; and figure S.
A EP 1443657 Al {COMTECH TELECOMMUNICATIONS CORP ) 04 August 2004 1-20
See paragraphs [0015]-[00321

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documentis:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier application or patent but published on or afier the international
filing date

“L7 document which may throw doubts on pricrity claim(s) or which is
cited o © Rtabhm the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other

, USe,

means

“P”  document published prior to the international filing date but later than

the priorltv date clajmed

“17 later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to tnvolve an inventive
step when the document is taken alone

Y document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

05 DECEMBER 2019 (05.12.2019)

Date of mailing of the international search report

06 DECEMBER 2019 (06.12.2019)

Name and mailing address of the ISA/KR

Kerean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RR2019/004753

Patent document Publication Patent family Publication

cited in search report date member date

KR 10-1702868 B1 02/ 11/2017 CN 102479556 B 05/04/2017
DE 102011054181 A1 31/05/2012
JP 2012113808 A 14/06/2012
JP 8037373 B2 07/124 016
US @012-0134207 A1 31/05/2012
US 8b76022 B2 05/11/2013

KR 10-2017-0041730 A 17/04/2017 CN 107155361 A 12/09/2017
EP 2083207 A1 10/02/2016
EF 3178157 A 14/08/2017
JP 2017528798 A 28/09/2017
UsS 2017-0243115 A1 24/08/2017
Us 2018-0046921 A1 16/02/2018
US 9830053 B2 26/1172017
WO 2016-020280 A1 1/02/2016

KR 10-1769134 B1 30/08/2017 None

KR 10-1125487 B1 20/03/2012 BR PIOG18716 AZ 06/09/2011
CA 2628742 A1 31/05/2007
ON 101322328 B 16/03/2016
EF 1946561 A2 30/07 /2008
EP 2262128 A2 15/12/2010
JP 2009-516960 A 23/04/2009
JP 2013-031192 A (7/02/2013
P 5123199 B2 16/01/2013
JP 5612041 B2 2 2/10/2014
AU 2008124818 A 2711272003
RU 2414062 C2 10/03/2011
S 2007-0116143 A 24/0572007
US 8467466 B2 18/06/2013
WO 2007062021 A2 31/05/2007
WO 2007-062021 A3 18/10/2007

EP 1443657 A1 04/08/2004 AT 270795 T 15/07 /2004
CA 2344046 A1 06/04/2000
£EP 1118159 B1 {07 /07 /2004
JP 2002-526965 A 20/08/2002
US 2003-106012 At 05/08/2003
US 6526538 B1 25/02/2003
US 6763494 B? 13/07/2004
WO 00-19616 A2 06/04/2000
WO 00-19618 A3 16/11/2000

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZEN =
TAZANE LA PCT/KR2019/004753

A, Bl 3l 7| EF(FAESEFAPC))

HO3M 13/43(2006.01)i, HO3M 13/00(2006.01)i

B. ZALE Eof

b A 2 FAEA S EHE /14D
HO3M 13/43; G11C 11/56: G11C 13/00; G11C 7/10; HO3M 13/00; HO3M 13/29; HO3M 13/45; HO4B 7/04: HOAL 12/26

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)
eKOMPASS (53 W5 AMAI2~H) & 7]19=: AFHA (soft decision), 4 A (hard decision), &
S(error), H]-83%F(cost fuction), A(degree), 7] (size), A= (sort), ¥ (decoding)

c. #EE™

pes
sl

el e g

8 ol
)
oXY
-4
odh

& AE s Ao 714

A KR 10-1792868 Bl (A dAF5=212|AL) 2017.11.02 1-20
2+ (00301, [0032], [00441-[0045] =

A KR 10-2017-0041730 A (5 holAdlAd) 2017.04.17 1-20
et [0058], [0148] F=.
A KR 10-1769134 Bl (dofolx| vl F21EA} 5) 2017.08.30 1-20
ohe) [0048] FHx.
A KR 10-1125497 Bl (&3 =X dlE]=) 2012.03.20 1-20
w2t [0136]1-[0138]; % =9 5 3=,
A EP 1443657 A1 (COMTECH TELECOMMUNICATIONS CORP.) 2004.08.04 1-20
w2k [0015]-[0032] #=.
F7} 2350 (Aol 71 A o] 9l X dgssd Ba A s Fxai e,
* o) gH o 5 vhe g
“7 ZAELY BE $AY Fo FE EHoR 2939 AEEA
“A7 EEE] o) gl A0 Bolk gt Q) V)& pae Ao 2 stom wrgol 71271 B A} o| 2L o8] 5)7] 95 <l gd
‘D7 B ZAELIA Zlo] o) g3t £ v
BT ZAZUGRTWE 299 B S HDL VMR ZAESAD o) X7 SR RRe] gl Y oR £ shvvto Ay Ty A
o BN AEY £ 3] 28 T8 e IR gle Aom 2t
UMl T JEL Ak B8 e EJEEHY FAY vy =wmal wwle] 9= B3 s 3o ahi} o] Abe] THE 28
i T EEE o] (0] §E WA E wo)7] 98t 2149 B Zoet= Ao s 7 2go] 3dAtd A AAE e Ae A7 ww
0" TE A AE, A EE ) E Rs el g £ sdngel gl o 2
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
A ZALe] A A e T A AR LA T
2019 129 05¢ (05.12.2019) 20191 129 064 (06.12.2019)
BRE]
4T
2 WG +82-42-481-8578 dehule +82-42-481-8710

42 PCT/ISA/210 (- A A 82 2019\ 78)



A ZEW

A Z A %l
Qo Esd Ba An PCT/KR2019/004753

jf;ﬁj%é%"” A 29 oS =55 =AY

KR 10-1792868 Bl 2017/11/02 CN 102479556 B 2017/04/05
DE 102011054181 Al 2012/05/31
JP 2012-113809 A 2012/06/14
JP 6037373 B2 2016/12/07
US 2012-0134207 Al 2012/05/31
US 8576622 B2 2013/11/05

KR 10-2017-0041730 A 2017/04/17 CN 107156361 A 2017/09/12
EP 2983297 Al 2016/02/10
EP 3178167 Al 2017/06/14
JP 2017-528796 A 2017/09/28
US 2017-0243115 Al 2017/08/24
US 2018-0046921 Al 2018/02/15
US 9830553 B2 2017/11/28
WO 2016-020280 Al 2016/02/11

KR 10-1769134 Bl 2017/08/30 e

KR 10-1125497 Bl 2012/03/20 BR PI0618716 A2 2011/09/06
CA 2628742 Al 2007/05/31
CN 101322328 B 2016/03/16
EP 1949561 A2 2008/07/30
EP 2262128 A2 2010/12/15
JP 2009-516960 A 2009/04/23
JP 2013-031192 A 2013/02/07
JP 5123199 B2 2013/01/16
JP 5612041 B2 2014/10/22
RU 2008124818 A 2009/12/27
RU 2414062 C2 2011/03/10
US 2007-0116143 Al 2007/05/24
US 8467466 B2 2013/06/18
WO 2007-062021 A2 2007/05/31
WO 2007-062021 A3 2007/10/18

EP 1443657 Al 2004/08/04 AT 270795 T 2004/07/15
CA 2344046 A1 2000/04/06
EP 1118159 Bl 2004/07/07
JP 2002-526965 A 2002/08/20
US 2003-106012 Al 2003/06/05
US 6526538 Bl 2003/02/25
US 6763494 B2 2004/07/13
WO 00-19616 A2 2000/04/06
WO 00-19616 A3 2000/11/16

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - wo-search-report
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report

