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woage) RS olgeld AFE iz AREA o, AFEA 2e E e ENEL oo Az
R Bl AEAll FHsl olad = 9e Aolth,

£ e 4

£ 1e ¥ ougel nE AU dee A g o|§% DV dele PE3 ¥ BEs g9 e 25
Folt},

ol
N}
rlr
f
10
o,
K
=
il
2
i)
ol
&
o,
fu
2
il
o
oo
S
-]
=
=
=
T
dr
fof
Lot
ol
i)
1o,
F
>
ol
o
O
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

SIHS31 10-2023-0022510

= 32 ¥ el wE DNA ey H-3skE Adrgetr] 7 =t

4 B oyl wE F4 s AWeh] 9% ot

= 5E B g whE 2 HES d7E Ak S AHeh] 913 ot

=62 ¥ el mE AR e Al F-3E o]83 DNA HlolE Hast We] sA=oltt,

T 72 = 69 A S2109] FAH W] $AlEelt),

=
=
= ;ws» 9 29 St A9 8 2

rr

& Enle] mAlEo] 3l wheh o] shupe] P Last the TALL
d AbgE vk TR AEl gole kW EAIE 9l
SA4E MR bE BFS s ol ofEolof dtt. dE &
B 45, e

o
o, mebA, dAHQ) golel ol ol#sh

n B oS Agstast s Ae oyt
Hegdw x3hgict, galAeA ALgEE E%‘
|

o ;ugg g e PYass P Aste] Agss el webd, ol

°] §
v A Ve AR delA A2 LAY R eSS =8t

o] "o}l (below)"H+= "o} (beneath)"Z2 7|&¥ FAH84
X

v

oo f

K

it ool B Tasel £
_]

t:i_]_— :I-L/Ko el ]z] o}.t:q "U] 51_:_
L=}

3

%
7
-4
o?.:
° mln r
ox oo rlo rfr L o

ﬁd
2
x
re,
o]
s
= b
-4

2 AdAel gojel "ol (below)", "ol (beneath)", "dH-(lower)", "¢l (above)", "/g-(upper)" 5
| St PR GolatAl 71w 9

kel Hote] ARSAl E= FHA 4
, EZde] ZAEe] = FAHQLAE T

CEE

= e 5 glom, od me FRHos ArHA S5 WPl uet HNE F 9

Aol kA B WAAMoA ALE3tE 8ol ouE e dYetth. TR §ojo] Ay B maAe o
AE F7] A% Aojn=z, HAHor B Ay bt AMeR VASHA] 2 A B i red A
A A s ou| 2 ALESle Ao ofdS oo st

2 gAAMoA A= AAEE sl AlgA Al AFE AT e vgs FHE0] BT E3d
. dE& B9, AAE HFH % ol @iy FEHZl € & vk, V] HFHe SEoldERRH 8HE F
Aste] ARAEYE Fdshe AW FEZF 2 = Ak, B3, AFH = AEAAS Fste A1Ed A7) e
2 = 9. A olF wEr|E Fu¥E, AutE F(smart phone), PDA(personal digital assistants),

PMP(portable multimedia player), 4¥]Alo]A, =EE PC, &#olE PC(slate PC), EBJE3Z PC(tablet PC), =

Eg& (ultrabook), $lol#]E tlwfo] ~(wearable device, <& 59,

A28 G7] (smartwatch), =HEH

SG27] (smart glass), HMD(head mounted display)) o] ®3td 4 ).

_YE r

WHE Xk 5509 wEH B = (nucleotide) SIAIZE /€

_12_

2 AN & (oligo)! EE 'EEAL FE(oligo read)'s 5AT A7I(otuld, Fobd, AEZL &

iy

FYAS omat,



[0051]

[0052]

[0053]
[0054]
[0055]
[0056]
[0057]
[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
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2 gAA oA Al (sequence) ' & AT &3 Z=E SAUR BE5(AEA)S ool 4] AES e
E“‘:" /\]%]_—)—\—"‘i"

ETh, R ogAAelA] ARA s Rew g E450 A8E F v odE S, '2EXY
s 3

TFAH SR 'AEXAE P Fgro AlEs'E 2= 9t}
=12 B el wE A= S Aa B5E o83 DNA Holy Fust ¥ Host gxe s &5
Lot}

al
Do
"
e
i)
ot

of e AdE HYE A F5E o] &3 DNA dHolE Fos W FAEe|t),

T3 el wE DNA el FEsks dwsly] 913 mwely.
L4 Byl mE F4 s AWeh] 9% =dolt.
= 5E B gl wE 2 HES d7IZ Agehe AS AWshr] 9% =deln

H
[@))
flo
FPE

o] wE AYE gE A FEE o83 DNA dHiolE Hadl Wye FAZolt),

B owye] ;e FA0)E A P (EA)RYE 54 dele sedo] W shiel 1 olW5 W ¥
A% F ol A9 @12 ABsel REsen o A3F 9

58 54 dlolgo] og
15 Holel duz oA %iﬁ}é}o% Az % 9
olw], A (1) HolE g HEslain Bosigel gloja, AUE
check)E o] §31e] B9 Holge] JALS ¥Y 5 it}

)

W2 el A2 FE(LDPC, low density parity

2 e wE X (10)= o8& DNAR X|3slo] A3k DNA A XY 5 Urt.

olglg AA(10)= ArA s Fdste] AH&AA AaE Aed = de vdd FAse] 257 23d = 3l

o714, A (10)= HiFEle] ezt 2 ¢ ok Bu AAeHAE, 47l AFE s A E sdste] ARgAt

o7 A AFE 5 e GFR FHAFe] BE EFE 5 9

& Eof, AFHE d23 ¥ PC, =E5(Note Book) 7t oly2} ~n}EE(Smart phone), EjEZ PC, A=
E(Cellular phone), TA o] ~FE(PCS phone; Personal Communication Service phone), &7]2/¥]%7]4 IMT-
2000(International Mobile Telecommunication-2000)¢] ©]% ©@&~7], & PC(Palm Personal Computer), 7HSl-&
o)XY ®Z7](PDA; Personal Digital Assistant) % al3d=E 4 A}, =3 8}]‘:‘3}%5 t]~Z¥ o] (Head
Mounted Display; IMD) X7} HFH 7|5& X3t 45, MDFX7F HFE7F 2 5 .

EE, AFEE SeoldERYE 23S $Ase] AuALE FAshs Anzt AgE = ek,

aga, X0 = FAN-(12), #Ee(14) 2 Z2ZAXA(16)E X3 F vk, o714, FA 10+ = 19 =

=
AR FHeERT B Ae o FHast o Be PHLLE TFE & A

EA(12) = A (10) 8k 25 FA (P =A]) /\FO], %"](10)9} o) MH (P]=A]) Abe] = A (10)9F A
]

A71A, AR EAD S ZX(10), &% FA(MEA) D R AWM EA]) 7He] thge ARE ST
ATk, TGS T e Fa0gol] o] &d 4 dom, oA, WLAN(Wireless LAN), ¢tolzto] (Wi-Fi),

olB 2 (Wibro), 2Fol®=(Wimax), HSDPA(High Speed Downlink Packet Access) %9 T4 EAI2 = ojgy
(Ethernet), xDSL(ADSL, VDSL), HFC(Hybrid Fiber Coax), FITC(Fiber to The Curb), FTTH(Fiber To The Home)

9] 4 EAbalo] ol8E 4 Q).

©

Sy

q

B, FAREADE ATlel ANR BARAe] FAHE e ohm, AL FAWA olelolw Jg ¥
FARLAL FF rE ZE Fule B P THY 5 Aok
FARDE AAA0E s} o4 vES Al AZale s} o] mES ¥R & A,



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]
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W2 (14)= AR (10)9] g 7eS Adste doleE AZed = vk, mEg (1) = A (10) A 755
= U5 $8& T2 W (application program X o Z2] 7 o] A (appl 1cat10n)) F2(10)9) 2 $1g
OlHE, WHAES AFY 4 Qo). o3 $& TR F Hom , FA(10)9] 71240 VsS4
st 2 ¢ ok, I, & TraRe Wy (14)o] A, c]— ](10) ol A= o], ZZAA(16)

o ofste] 47] AX (109 FRCEE 71%)¢ FAFES 15D = Ao,

Z2AM6)E 47 &8 TR dEE T2 o, AR FA(10)¢] AWA FAE Ao &
ATk ZRAM(16)= ol AHE FAHLLES S8 fY Ee FHYe AE, ey, AR TS AgsA
o RE (1) A §8 T2aHS FedoRM, AREAbA HHe AR EE VTS AT BE AT
2= o)
T

T, TRAA(16)E WEY(14)] AFE & T aRs 75| Yste], & 13 3 AuE pAeAE
ARE AT 5 At yolrt, ZEAA16)E F7] & A

StE FHRAE T AR F oS MR ¥ T2 A1 4 Ut

Z3te], TEAA(16)7F AEE ¥ AT F35= o] &3 DNA HolHE {3

St dth, A7)A, Z2AMA(16)9 22 FX(10)MA 3 7t = 3l

T 28 Fxad, ZTEAAN(16)E EA dHolEHE 7] AAE Al dole Al o4 #E =

(S110).

ggoz, TRAA(16)= 7] Al o HEHE 7] A A2 dolo A2 o4 ¥WHE Uy, 7] AAE

ALl NF2E vim 5 Arh(S120).

oz, Z2AX(16)= 7] Al 759 A2 o4 WEHE A2 wgoea FHst = Qrh(S130).

ggez, T2AAM(16)E 7] AA"E A3 dolo] HEE o]&ste] 7I2 Wdo = LDPC(low density parity

check) #3535 FadT = JATH(S140).

geom, E2ANI6)E A7) AL A% L A7) A3 DolE Fe ol Aese A2 e Am e 4
A8 A2 o]W5 WY 2zl 7] AR A4 Dole] Fa g AFT & ATKSIS)

teom, ERANI6)E A7) Az dol L 4] A4 AolE FE gol AgsH Als Aol 37 A= o
2 Ay A2 o4 HE A4S 2 uE(bit) & 3] DNAR X]3& 4= ATH(S160).

o, ZRAA(16)E 7] DNAZ X &=o] 7] A5 deje] Awk Zejel 7] A2 759 |7 wid 72}
of tiallAl A& (puncturing)& FHE 4 JTH(S170).

oA S110914, 54 dlolel= Fasr 23 voly sdd 5 gl

e vkeh o], ZeAA6)= 54 dolH stds Al Aol shte] 31 o4 wWHE @ §, 9
S12001 4] o]5 wRAl && Aole] ol MH ofe] AR v Ho

el olu), R53} vk gAlelA 2 HE(bit)e] HolHE ahte @rv1E xdsli=d], dolEE 9l o
B T 7HA AsketE SA4ONA Well M G, o] Wil 50%ell M EA Fan, 22 fVIM L] dEHow 04?4
N ERA & Z)E wHFA XF beAdol An. webA, B odwe

Ao oA S120 Ao, s A
XOR A4S Ea) HolHE AYsiA g & gt Bt FAFoR, B ahgdo Ay Al o) HEES Ay Al
Mo A7) A2 o)Xg WE 2 UFr] Hdol, WS o] &3k XOR dAHs Sa A7) 71 o)X WE S AYsla)

olFA A F, Z2AA(16)= ©Al S120914, Al deole] 11 o) NEE A2 Aol (nyayieas) ] F-S
ol WY Al MFEEppe 7DE U] & F Utk F, A7 Al Aol A2 Aol (s AT WS Kipee
ME 7 @l 45 5 Utk dE 59, A2 dol(nuewd) = 272 bits® AAE 4 A3, Al WG Kipee
M= 16,572 A= AAE 4= AT},

a3 ©@A S130914, = 3¢ EAlE Il BEE3 go] Zbzy Zolr) 272 bitsQl 16,572 9] ol WHE
Az weor AHHdT 4= Qlu}. o]HA FUI AdolE zte oyl 9 o4 WEHE A= wWekow AHHIM=
ol Hol7t UF AW DNAE #AE we] n]go] ul$- Hay] wio]T),



[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]
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[

15, Z2AA(16)E M= WFoz gds & doHE 2/ 4
Ad = 2 E] A3 FZ(LDPC, low density parity check)E o]&

PN
T A

et rlo

olwj, LDPC H-& 9 R&3le= 7tz Whako iéﬂ%*?%q.gsﬂE%ﬁlé%ﬂ%ﬁﬁ%%ﬂ,Q%ﬂﬂsé
ol (Myppe), dlE E91, ZHel7F 1,860 bitsdl B E7} A, o] R 712 Wgo= 189 4 9.

[}

o e, % 3ol mAE vsl o], AL Agel Ageh sheba Bl Ael A3 Aolol Pz 234
E59] 7 gl ghell 483k A2 MG (Nuwe= Kiee tMipee) &1 ©1X15 HEZE BAE A frk, ojwf, A2

T (Nippe= Kipee tMippe) ©1R-5 @B 2] dol= A7) A2 Aol (npuyioad), AE 591, 272 bits¥ F AT},

=

[}

i, =3 wkel o] DNA A Aol = AA/AA S77F A& el Hls) AW Aok, shhe] AFel/4t
Al e77F AR dolele] A7F b ] widel dAH e d = HlelH7d @A = A
7F A vk wEbA  Ews) o] diojE o] AY Wk Faste] WEs FHoR Fgoun A WY
oz AHg dolgo “01/ A 77 AAL, JtE B o iFdA s shue] HE e iR (teh] &)
71 ol A1/ At Q5o v A WHer REsE 3L 5 9l

ol LDPC #=o] F23ts Tol © o5 dolEel A&sta v, 7 A= wEke] ol ek dE
of tiel =& dotof ol Fel Hos} = Q7] el ZAZke dlelH e sAUE FAE AT

% Nowe NS A2 G dolEe] FaE A7 Aga 77 Aane, Ha 108:Wioec)l = KinaeebIt o) 25

W

St o gof, PE(1B4IDI=15bIt o) 2pgpo) gagie, one 18,43271409) 48 W52

ff

WEEE 0R ol 47 4+ Atk wepd Aslsh 2ol F
2 9 P—i, O0F-E] NippeZhA 9] 5 o]

n.\.h
N
N
=
2
T
)
rE
1
k)

)4
§2
o

Ao Al S150004], ZEAA(16)E H53E Y& 2o
2k Z¥zroll thall RS(Reed-Solomon) H-ZE #-&3}e] F33)s)
Wako 2 A A2 o)X HE A FAURE AAFAE 7 U

=
o, 7] F4 gke] JNeE AAESe delA, TEAA(16)=
q

olu, 71 Fa ke HE ol 71 xF dA dg-e
T T 54 A9 B HETE AR gE 47 459 ol dsdkes as AV T4 wel Aes
AES o

NipeeZ} 18,4320]13L, Kiner/} 151 A5 o2 5o AYsesE sy, HeA 15 bitsE 8 nt(xy, Xo, X3, X4,
X5, Xg, X7, x3)°12F @& W, A&H QAV|7F 3ME @A 27] A= x5, x4, T x4, x7°] T G7]ooF
g}, o]y et A9-9 = F 9/16THE EA%Y. ol & oW, E uiygA AZEdE, THEd F 2 -/] T4 #

ko3
=
bl

RTE F 2 x0/16=18,43270¢] Fa gho] AEW 5 vk, ol@A AEH 18,432 A Fi ke ALEsA

S8 Q719 27h A ST EASE T2 gES TE 5 Ak olF Fol A%E 79 25 ARe]
Rt 41 beae BE & A

T T4 el ei7F AVIA Hd eM7E @A) wEel, 4 el o AA H A8 & U,

<
FAH o2, Reed-Solomon(RS) H-32 AHgsle] Rasler 4 9o}, olw], GF(2)llA @33 (shortened) RS -

i

Rindex Kindex Rindex Kindex

_ ’ * “min _ ~ . .
< m m )% ;5']1%‘—0‘]'0:], ﬁx‘ﬂ ZJ_O] Nipgex D1t = m symbol, TAa %k 714_0] Kingex bit = "

("l'ndex _ Kindex )/2
symbol, HZA &l A¥ (minimum hamming distance) duin, i ” symbol 2F HA,
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
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("index _ Kindex )/2
m m

+1 symbol 9. %7} ZFrold 4= ¢it}.
dﬂ% —% ’ m:47 nindex:32, kindex:16 ?_ 7(;‘

bitb e el E (parity) S &0 5,
< % 32 bit7} "}, o]gA TEX
‘|+Xﬂ 71‘:1.01 (nindex+npay'l()ad) blt ?_]_ @JIE1V€ ]2 7Hv)|:(NLDPC7H) L]_—U A AC-)] 1_].—1;}-

7k 15 bit ©]7] W&o, 16 bit = H<& 1

1 pelacs Nindex* Mpayload )
]
) -

23 2 bitd shel Qvlm ABew, AEHow o] 2 : ntel
NLDPC7H /Kg/lé%]_]:]_' Oﬂg‘ Eé ’ nmdcx7}- 320]‘1—* Npay1 oad7}- 2720 “?‘ 3047H9] 0137] HHOEﬂo] /Kgxél:‘é] fl:
A S1600A4, A7) 2 HEE 0 % 19 g wal oleld (A, Adenine), ToFd (G, Guanine), AJEAI(

Cytosine) 2 E]WI(T Thymine) Z vz x3E 4 Y. = 52 FREhH, 28]EV) 000]W AR X%
01o]¥ C& X393, 10019 G& X3, 11o]H TE A3=d F 9

)
o

al,

@A S170004, Z2AAM(16)E 7] A2 g @] vl FolA, Fobd(G, Guanine) 2 AJEA(C,
Cytosine) 9] ®]&o] 7|5 Hl&He] o]z} 7] AARE #HuT; & A7) midy 53 A77F 7] AR 35 o]
A HEEE Gy widd dEid AFE AT 5 3l

TAAeR, 50 HAES VEow Y& W HT AAE N 0] 7] WD FollA Gk Co] Hl&e] Apo]7} 7]

AE gk, dlE 5o 30ET AM(S, GoF Cof H]&o] 80HAIE o]do] ALt 20HAE o]stel A4-9-), HF A7
Hgel deid Hes F3E 5 Avk. =3, HS BEE Nuee 70 F71 WG FollA 54 4717F 71 249
Slg=, & S0] 49 ol viEEE A9, dT A7) widel dalA Hes F3T F A

HE A" 971 vldE] ok Co &I, A&E 971 AFE &dste], mlE AR TIEedA AA "o
© 54 971 EES Foldo] AAT 5 Ak, olgfg @7 MiEES Heoly Hd A LFES Fol7] Wi
of AAT FeAoe] b, EFH, B gL [PPC F-EE o]gste FEEE §r] uitel, 97 #ld HF
(puncturing)< 33l A AREES A BEoEM 2F{E Flste A3 SA45S T

=21 &
[e) -1 =

Ae @71 MEES AT = Q.
%

= 6e Fxshd, ZRAM6)= F3std 7] A2 i 97] w4
T3

H =
LDPC H353} 9 A2 LDPC 5385 e = Jrh(S210). 7|4, N Ad5d 5
A7 NS @7] g e ME g2AY FHolx F7F 598 = Jduk. dE B9, 419 4] wdel FEH
I 7SS o, 4709 @7] mid2 AT, AC, TG, G} o] Zvzk & 4 dal, T AT, AC, CG, (G} o] 4

A % 270 @7 Wido] F2a SE i

olml, 7] N7hel @71 widol A= t& Ag-oll B N 7] A2 Aend AAY edE 5 .
=

7] NS @47) o] Holw FAE FAW Aol 47 NE 37 Az ARG 45T dn F FE Yo
W, 7] A2 s AT FE A F, Az A% 97 A Sl NSl 97 de FEshed ol
54 7] el FREA FEsHe A5, FEEE 92 Wl A nek 58 RS 97 Wdel A2

T [e] T =
Agel 7] Mdun 48 5 dn Be £E dn Tt $98 5 ek,

T 78 FESE, 9A S210004, TEAA(16)E 7] FE2E NS 97] vid 4] 4 #hell tigk RS B3
st g A5 Sy 55sE F3T F vk(S21).

teom, AT 37 BEsE Avd we BT T ke e 97 de 2§89 & A
(S212).

53538t A= A DNA G471 MEES &7 glol gHstAl 719 ol = Hdsjof gt

a7 SeiA RA, AAA0)e AEl gl FastE DNA 7] wjdES FASE FES] ¢ojd

4
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5

=

=

H

e
=)

)

-

Nindex ¥ Ppayload

got

olw], ¢iofxl A7) uj

ATt

B

il

;0.#
-

o
;0.#
il

WA, Nppe 7FA19] T4 gholl 3l

o]

Nuee 70e] 4 kel

Nupee 741 €]

7] el

ol

=13
-

Fah v

19 del e

9]

471 153

L

L

=
o

A

ZAA(16)

p
JE
hvA

9

Zel dolg)
geew,
(S213).

Z
k=

[0114]

J

g 7tz o

]

C:in
4

<A

]

15l ol

71 A wholl A7) wide] E=A] of ol uwhet A7) A%

ZAIA (16)=

3L

tgeow,

[0115]

= 498

6;]:

H

Aol whet A=

=2 Wege 2 A1 LDPC

I~
RU

7

I

H

atod,

[e)

o
5

7 Fa gkel

\
st Afel] 7]

2 AEd 21
3

go

el

A7 M=
371 A1 LDPC &

&7 2

L
L
L
L
L
L

Z A (16)
ZAA(16)
ZAA(16)

hvA
hyA
hyA

27 $% H] (LLR, Log-Likelihood Ratio)E AF&38t 4= 9Ith(S214).

5o,
ATH(S215) .
5o,

g ATH(S216).
5o,

[0116]
[0117]
[0118]

B

B
il

2ZA4(16)= A7) A2 LDPC B33t5 Aol 7]

3T

geow,

[0119]

=

=
T
o= ]

s
a

shitel

Al A 9] 1]

ttel 471

o

o

tol =2 %= H] (LLR,

°

grell 7] ol
gl dish

b

kel
=

H2E el 2

=
=

obel [4:
ro

ge.

L

Fu

A4
KR
pu.

K

o

e
o~
o,

kel
pil

3T
ar

A

2 ghol sl 7] wide] ZF mjEd] o

Joll 2] 0] 7H

=
T

ek,
=
A7) 221 $% #H] (LLR, Log-Likelihood Ratio)
o _CH;(
o]
%Y

L.

]

o=
-
=
-

o

oA FA Hk
k1) log

).

o] &g
[e= =S
= =
1 3o o w2 gtoe= o
baw 4
(ko

pul

71w

o

=
L
L

A

o3
=

s

5 sehlE gk

&

T SY2H helA &

p(ko. Ky | 0)
‘I)(l\'“. I\'l | 1)

e 2

o

, 7 A 0

Fa

U

A

(soft-decision decoding)
LLR = log

Log-Likelihood Ratio)&

I ATH(S218).
wHA S21400 A
3714, K,

il
84 1

[0121]
[0122]
[0123]
[0124]
[0125]

uhs} gol,

ol
A

yAO

3

[0126]
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]
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Gebe 2Ase, 489 oA o
Ak, o, old AN BE e ool 917 MAE ALEHY] el o7 WEY Wolw
|k, ko, k 2z A gt €

Q7] el 7 At 2 S e TR 5 Atk 2O 9% 0E 4 @t eAdE AR Bgow wd
813, 7h= wreko] LOPC $57} Bk, WA, HEH0Z 0] Nyl LIPC F5 npyio?t EZHT, npuyions 7

£ O flo] 9He] Hostshd HA Hosirb dadt Aol & 2l
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000000000000001
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