s 30

ZIHS3dl 10-2021-0125285 %ﬁ

O (19) it =53] % (KR) (11) FANE  10-2021-0125285

(12) FHWE33H(A) (43) FALA 20211310818

(51) =ASs&F(Int. Cl.) (71) =944

HO3M 13/15 (2015.01) HOSM 13/45 (2006.01) HZAAENATY

HOo4L 1/00 (2006.01) A Ar] AT AR 218 (FHAE)
(52) CPCE3 &+ (72) A

HO3M 13/15 (2013.01) v}y &

HO3M 13/1545 (2013.01) AR ST 2] = A= 5
(21) 24wz 10-2020-0042816 i;};ﬂ | AT AR2 317, 1068 16012
(22) =LA 2020304908 . )

A‘M}S;L%IX} < HAFAA frd 7 2T HER 34, 815% 1601%

(REe] 7<)
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Eoubgo] wE FAl AlzEo ] Al BA ko] 2 WHe A2 BA REZRE ANEE FA8E @A,
A7) NEE Bx3o =z LLR(log-likelihood ratio)S AAEE @A, A7) LIRS MaA= FAstdozx

= =
Mool NEER FAHE WHE AAsE A 9 A7) dg g3 oF A4 5248 Fdss dAs £33
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A7) LLRE MaAR Fapsigrozs Moo vEER A= WHE AAshs 9 9

A 100 9loiA,

471 WE = o]zl =% W (binary cyclic vector)ql A& SHo® df=, Al T4 =29 2 Uy,

o

AT 3
AT 1o oA,
A7) LIRS M A2 dApsigtomsn) Moje nESR FAEE MEES AAss s,

A7) LIRS 0 WA A9 WSl M EAR FAsh e v o

7]
741—%— zehe AL 5AoR sz, Al B iEgl Ty
i 0=si<n ol )
= 2.
AT 4

7% 3ol lolA,

S HE 0 B 1o] 43 A7t J=s giAsks dAE o 2dshs As SR s, A
A

AT 5
AT 10 QlolAl,

A7) Wl dd oF 44 542 Fass B,

7] e o] A =F(syndrome)S AMFSIIL, A7) AEF AR 7|Zste] 7] HEO EAlskE 2R 91X
(error ocatlon—g‘%‘r gt oAl B

47] 2E Al EAEE 275 AA (error correction)dhis HAE ¥ EFdE A& EHoR dh, Al
Al mEo) 2 Y

3T% 6

A 500 lolA,
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7] Weel

oF AA 2L HE =¥ (bit flipping) THCR F3yHE AS
zo] 2 WUy,

A

Aog 3=, Al B4 =

AT 7

S A A A1 T4 mERA,

(&

Z A A (processor);

A7 Z2AM} AR (electronic) &2 FA18HE WX 2] (memory); H

>

>
N
=
[l
Ak
Iy
2

A% = WeElE(instructions)S Ed38bH
A7) MEEe] A7) ZTRAAM i AAEE 49, AV HHES A7) Al B4 ==t

A2 BA REZRE AF5E 528

o

A7) LLRE M aAR Fapstgrozs Mje] wE TAEE MEHE AAsta; ada

471 gl i o7 AW e Fdse AS olskESs FAeta, 7] m2 2 o] Adedd, Al F
Al =

7% 8

> 7ol dolA,

A7) WlE = o)z 43 WE (binary cyclic vector)$l AL

i
o,
(o
fr
p‘h
i
N
off
">
br
[

AT 9
AT 70l QlefA,
371 LIRS MaAR gAstgomy Moo MEsR PgHE HEE Yshs e,

A7) LLRE 0 WA A9 ol MaA = L¢3t sfa; 2ga

2}7) okatalEl LLRel| 7] Z8hed l’"l | Me] ¢ w (m = [m=]) Aol ARl HEER TAEE WEE gAst

= A8 9 op|sleE TEsE AL SRR e, Al B4 =
¢(x):{1 x<0 ) i 0<i<n
(714 0 x=00)3 T [[Ro]a, ' = °l.)

A3 10

A7) HEEL, A7) A MEES HE 0 9 10] $U3 /57 HEE dAShE 2S 9 op|des F23)
L AL ERoZ 3=, Al BA =&
ATE 11

A7 7ol QoiA,
47 ARl WF 2F A4 BAL FAsh: By

A7) WE el Al=F(syndrome)S AAEaL, 7] AZE AR 7|ZEe] Ay WEC EA%e 2/ X
(error location)E &eld}ar; 1e]a

A7) BelE 9 xo] EASE L FE AA(error correction)dtE AE o op7|stEE E&stE AL ERFow
e, All T2 ==
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=
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2 74
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0<si<
<M oy,
[e]
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=
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A
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=
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ANEF Ao 71x3te] 7] ¥WHd EAlstE 9—%94 A (error location) & FSlete @A 2 7] g1l
A EA3 e LFE AA(error correction)dbs GAE o ¥t S 5o ),

714, A7) WHel oF AA 52 HE LY (bit flipping) &2 FPdH= AL EHoZ ),

oo wE EAl A|2Elo Ao Al A == Z2a4(processor), 7] ZTEAAM AAZ (electroni
c)o 2 T2k v ET (memory) % A7) wlEglol A= WHE(instructions)S XsHehH, 7] WHE9]
A7) ZEAAC o3 AYEE A, 7] BEES A7) Al §4A =271, A2 B4 =EERH AEE 4
stal, A7) AEE B2 o024 LLR(log-likelihood ratio)& AAstar, 47] LIRS M= dpsigto =y

Mmool MESR FAHE WEE A4 2 4] HEd o oF 24 B4e Fdss 2 oblee

o714, 7] AE= o] 3k WE (binary cyclic vector)$ ZA& EFo= 3},
A7A, 47 LIRS Mee Fasistons Mol vEs pAsE WEE 4Yss 39, 47 LIRS
0 A ASl WA T @AR FAe shn aelw 47 s Lkl Azl Ml A 600 9

— |l
(=) Sy s wme gme mas agee A 9 iREs B As S0 an. o

¢(X)={1 xio A iv 0<i<n
714, 0x=00]aL, iz LLROJAL, '+ oltk
o714, A7l BEES, 7] A HEES HE 0 B 10 $d3 /a7t He Ask= As o oplsk=E
Fa5e g 5Ho g

2, 7] 9E 9 A =F(syndrome) & AlXbetaL, 737

F4e FYshe 3 ,
9 a9 4] #eld 9
e}

4
2] (error location)ZE &Held]
=]

= 5
2o EA3HE 7S A (error correction)dh= AL oF7)etE s FAEE A

o714, A7) WE e o F AA TZE BE ZYM(bit flipping) TR FIHE AL EHo 7 I},

el AAleEe mEY, A == A5 5T A Fo AFE JRE o]§ste HIE Y
Fomm T2 eHI=E Folil, ofF FES g&HoR YT ¢ Avh. EI A =EE 2FE A
Ao = Qs SINR(Signal to Interference plus Noise Ratio)S W& 4 3, 5G(5th Generation)ol A &7
e R AFEREAIIC0) Ev 12418 2 AAA FAI(RLLO) ¢] AdE=E 8 5 o)

TS BA ks AT 5T Ao Foizl AFE HRE o83ty ¢F HA(error correction)S 33}
i 55 4SS AL S Ao B B4 =5 4S5 BE A A Tl ARk JRE FAs)eke]
555 FYster A BREEE ¥E v

E 12 B HEAE BAR Jd et

E 2w Bl kB RAR 25k

=32 A TA =2 8 A BA ks e T4l AAES EAY E5RoH
E 4w A B kB XgE L R27]E BAIRE a5kt
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3 of, ¥ el wFAF AANE nrk A dgstad @k, B owge A
Bel glol AAHQ a2 golahil 3] SAstel Ewye] A FHak daAE FAT B2 $EE
AgE EAG T ez delA FHE 2Pe Y,

HAA AA A H(network)S, <dE 5], WiFi(wireless fidelity)®t Z& FAAEYl, WiBro(wireless
broadband internet) X WiMax(world interoperability for microwave access)®} <& FuidgYl,
GSM(global system for mobile communication) %=+ CDMA(code division multiple access)$} &2 2G °]&%
A%, WCDMA(wideband code division multiple access) X CDMA2000% #2 3G ©]&54l%, HSDPA(high
speed downlink packet access) X+ HSUPA(high speed uplink packet access)$} #2
LTE(long term evolution)™ I+ LTE-Advancedd3} & 4G ol5%AlY, % 5G o552

=

HAA AAA G (terminal)S  ©]F = (mobile station), ©]% W% (mobile terminal), Z}FA=
(subscriber station), &t 7FYAF=(portable subscriber station), AF&AF %X (user equipment), FH&
i, @, o]Fa, ol o, YA, Fdl A =, AR A

M EEF 221 o
ﬁ’;’%"% = }}]\D}'

W(access terminal) 5= AAT F= 9

A
A, M2 B Bl AR mE QR ]

>

ofr
o

oq71A, @R Fale] 7lee dWaA% FFE (desktop computer), FE ZAFE (laptop computer), EJEE
(tablet) PC, F#s}7](wireless phone), FEHFY<E(mobile phone), Z=HFE E(smart phone), Z=F}IE 9]
(smart watch), 2=vtE Z#~(smart glass), e-book #T7], PMP(portable multimedia player), Foi& A<
7], vl¥ Aol M (navigation) 42|, tIXE J}#2H(digital camera), DMB (digital multimedia broadcasting)
A7), A9 4 5357](digital audio recorder), YAE &4 AA7](digital audio player), TXE %4
4 =3}7](digital picture recorder), HAYE @ AA7|(digital picture player), ©AE I =37
(digital video recorder), UA4d %94 A7) (digital video player) 55 A& 4 U},

HAA AA A 7] X (base station)S HLH(access point), T4 HZF(radio access station), =%
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UJ
—~
@
<
o
<
[
(=N
jd
o
(=N
@
los)
~—

B(node B), 1E3} == %42 7]A| = (base transceiver station), MMR(mobile multihop
relay)-BS 5& AAET Fx 9 7111?‘11, Ao, T4 A3, =EB, eNodeB, £ 7]A=, MMR-BS 59

[¢) ’
A=) A= A=) -0 ssls 2=
AR e A5 Vs TS s .

T 12 2 aie o AAded mE F4 UEIE AR JidEeth. & 1S FEsIH, S4A UEYA(10
0)= 59 B4 ==%5(110-1, 110-2, 110-3, 120-1, 120-2, 130-1, 130-2, 130-3, 130-4, 130-5, 130-6)=
T8 F Atk B9 T4 L EE 442 Aok sl Al TRESS AYE F . dE £,

o] BA =5 Z+7he (DMA(code division multiple access) 7]4Wre] EAl L2 ES WCDMA(wideband CDMA) 7]
ko] FAl 222X TDMA(time division multiple access) 7|HFe] FAl L2 EF FDMA(frequency division

multiple access) 7|¥Fe] HA1 X2 OFDM(orthogonal frequency division multiplexing) 7]Wke] &A1 X
2 EF, OFDMA(orthogonal frequency division multiple access) 7]¥Fe] B4l X2 EZF SC(single carrier)-
FDMA 7]®ke] HAl 2 EZE NOMA(non-orthogonal multiple access) 7|¥be] B4l X2Z®F  SDMA(space
division multiple access) 7|¥te] B4l T2 EF 25 AT 4 g}, Bo BA wos 7bz7ke g 7
< x5 M 5 dnh

E2b B Uy o Ade] }E BA w=EE EAS 2SRt E 28 FESW, B4 w=E(2000% 4ol
% Shtel EeAA(210), WE(220) B WEQAS AAH] FAL Faets $54 A (230)F 2T
Atk m@, B4 (200)” e slEol s AR (240), F ABIFol A AR (250), AF B (260) 5L
G R 4 Utk B wm00d) ERE A T4 8AEE MA@ &8 QAT A2 B4
2 59 + Ao

- \

ZeAAM210)= mEE(220) B A FA(260) FolA Aok shutel AgH e ®H (program comman
DS AP = QY. Z2AAM(210)= T4 Al A (central processing unit, CPU), 2= A FA
(graphics processing unit, GPU), & & 2eo] MAAdEd g WHEe] FidxH= 189 Z2AHAE 9
o Aok w2200 2 A AA(260) 2 IR A wiA] D w3 A mjA ] FollA Aol= a)
Uz 7449 F Ak, odE 5o, w2 220)+= ¢7] A& wEF (read only memory, ROM) H #HE AA~ o
%22 (random access memory, RAM) SollA Aok stz A€ o+ Utk

E 32 $4 B4 xE 9 A B4 REE EFEE A A2ES EAY SR,

%3¢ FxIw, B4 A2de AEE A%shs 4 FA =5(310), $4 B2 ==Gl0RRE 15 &
AekE AL BAl =2(320) 2 F4l B4l ==(310)9F G4l BAl =2(320) AbololA 2ls AgE F RS
3= AL (330)S E3E 4 At 4 B4 =T(310)= 215 (encoder)(312) W WM Z7] (modulator)(314) 2
zoher 4= a, $Al Bl =E(3200% HZ7](demodulator)(322) E t]EE](decoder)(324)E Ege 4
21t

F2 B2 =E2B10)E 74 T4 =E(32002 ZE HEE HEer] Ao FEst A4 9 vz 34S P
T AT, AFYB12)E FE HE digk a3t HA4ES AT 4 vk, FAFeR, d3Y(312)F AHE H]
EE REgtdte] o] mEY (e e )E YT Aok, F, Oi<non GEFEY & qqg. oy
gk o] FELEE AY IEHre] dFoR £33 AZE(circular shift) ditel] &3 & & Ut}. dFE
o, % nHE mEQE eactano]  mEgEew,  qlele] AR Po bistel
(Cmod(p,n)'Cmod(p+1,n)'"'»Clnod(p+n—1.n)) BEK:;_]_' _’T’..E%an] ‘/_": %Ujr

= 2
s *‘P—(symbol)" AR & v ME7(814)= vhdet M
q

=z
MaEd 5 ootk WEs A5 4ns dsuA
A

o AY E4el 2 Am(FR)e] AL AN, Fue me 9
e ARE gz uBst A2 dud £ Atk Wxs deHE e A5E AsHt Add gge

i
2
N
B
_OL
s
ox

2

zd AEES AN/ F35 ADEo] W (mapping)dhal, WEE 4

35 F2 A =E31009F A Al 22(320) Afolel FAdHE AE(330)S FF

238 ¢ ). FAF R, FA BEA =5(310)¢ ¢HHUE 28 dutE A5E5S AL (33
%j%:&‘ g Ay, ol Qg TS (noise)o] AT 4 ).

227 (322)% Avd & A,

4
2
of

> o
ot offt
:ol:t

H S
27

29
of
o
i
I
’cB
N}
=
12
g
__Vﬂ,‘
4 ©
r> fetl

=(32009] HeIE Bl
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Az gk % LIRS AT 4 9la, AAE LIRS H=
H(320)2 A5 4 9lt‘r E]ﬂti(324)b LFE AAT F Jdvt. E 4= 2l B4 mso IEE gay
(320)8 =A% EZxo|th, & 45 FZESIW, t=Y(324)+ LIRS 7lg] A 7]Fd ukef %ﬁa—b >l
(formatt1ng)—‘?—(32 -1, 2F #HE:d AMRHE JEH(EE AXR)E ARbsiE

257 YAE AiEtE o F YA (error location) GAHL(324-3) 13l S FE BASY ZR H]E% 353}
=5 Xéﬁ—r(error correct1on)(324 NS 23T F gt} olsldAE E 5 A & 88 Fxsle £ Bl

E5E A B4 wse] A S EAE BEET. ® 55 Fxehd, 54 B4 =E(32008 S B
=EQGL)EFH AEE FAT 5 Ark(S510). SA AAFAA FA B4l =E(310)% 4 AR HES F
Fafeto] mEJE(wom)E AT F a, AdE ZEAES Wxste] AEs 4T 5 L, AES
Apglol miggro s F AEE AFT F gloh. Al A =E(8200F olH @ AEE AE(330)S T3 7
A

T FAl w2320 2 B ==@l0)RFH FAE As5E HxstE #golAl LLR(Log Likelihood
Ratio) ()& AT 4 ATF(S520). ‘T'}Cl FA =2(320)7F AAdS LIRS 8l7] (5782 D o] 3d4E 4
A

T84 1

7;=L3'(1 -2C;‘) ‘*‘(’li

o714, Li= Ffu FAS Jege goz Fo A5z ouds 4 Ju, % = AFEF(normal

distribution)® w2 3§ W2 ousr 5 9o, agla L= 2] 4= 9ltk. @9, LIRS Hzd
AFo] gt AZE HE Zr(soft bit value)¥d & Yt}. AZTE Q
93, AWy Aske] ARG Aol £A NHES

=

3 BgEg weste] v TaE + Ao,

FAl &4 ==(320)% LIRS FAsk(quantization)ste] WMEE AAHT = ATH(S530). 21 4l ==(320) &
A4 2350 Hd L7FES Hadste oz, WHD(Weighted Hamming Distance) 7} #A3tE = WHHS 11y
sk = gtk A AAdEA, A5 HE LFES HAIeE HAL 7] (3] 2)9F Zo] 5 ¥E = ¢

n-1
¢ =arg maxz ri(1—=2¢)
c
i=0

n—1

arg minZIriI —1i(1-2¢)
{ o
i=0

n—1

arg mcinZ [7il(p(ri) @ c;)

i=0

q7A, ¢ = Zol A (slicing) 342 ou|at 4 9a, O= ey leaf;f;(exclusive
OR) owx}, Z ojd B Ao AL oujd & Qub. A, (584 2)2 A el

#A) (correlation) S AtetE #Ao]l Bad 4+ grt. Wﬂ‘r/ﬂ AH

>

i
?

.D
E
=
%
0%
r <
r <
)
o
o [ 2%
re

HEC] A4 ko] ] Aoz dAxteke] ZrhslE EAl7F wAE 4= o).
EAIBE 3 Ero|t), $530 AL B wygol A EWY (formatting) S ¥

o7
, Al BA wE(320)0F LIRS MaAZ <abslet & odvh($532). &, (3H2]
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