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S/ A (150a, 150b, 150c)°] ol A 5= It} A7 A, T4 S/ 42 4ay
sheFe A B A1 (1502) 7 AFo) =8 A F A (150b)(FE 3=, D2D B4, 71 A 57k F4l
(150c)(ell: & & ©](relay), IAB(integrated access backhaul))3} -2 t}Fgt 741 =
& V)& E3l ol HA vk T4 B4/ Z (150a, 150b, 1500)S &3 A1
X 9} 7| A S5 A, 7] h?ﬂr VA ZE M ZEFA NTE A48 4 9l
th o & E9f, T4 54/ A (150a, 150b, 1500)2 thFet B8] A d S B8 A%
5 SN U ol 5 %ﬁﬂ - 7)A] & E}Okﬂ AlQtE o 7] dkste], F-A

9o
=
==
=

L
1 A& 715 (el LTE, LTE-A,
ANEE S 4 o FA GA
F2](204)8 E 33,

LTE- Apro NR, 5G, 5G-A,
= Aol x st ol oFe|208)S

(200)3= A o] &= st ef 2
T7W OEX*Oi st % 2171(206) B/

O
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[76]

[77]

[78]

e

32 AA(202)= W E8](204) F/EE S TA7](206)F Ao s, B A ol Al
ANE A, 75, Aaf Aok WU 2/ E B2 SARES TSRS A"
T Ut o & 5o, ZEAA202)= W E 2] (204) e ARE A st A1 A
HAZE QA H, 55727120600 & Al AR/ANEE E33= T4 AT
£ AE 5 Ao B3 ZEAA202)= $54171200)5 8l A2 AR/ EE
EgehE A ﬁ:cza FAGHE A2 AR/ T A AYZRE S HAHE
w22 (204)0 A7k = vk M 2] (204)+= 2 A (202)2F A E o Sl
2 A 202)2] T2 BAg ekl AR E AT = Qi o Bof, Wi
2](204)3= ZZAA202)0 &l A= TEANAE F IF e ARE 59

E = ~L- 7l =
St B Aol JIAE A, Vs, Al AlqE WY R/t A e RES
T8t A HHEHES Tete AT EY Y Z5E AGD T Uk A7 A,
ZZ A0 W E ] 204)= FA B4 7 ES TSRS A EA B2yl
37/ o] drol 5= 9lth 5 7](206)t Z2AA Q022 AEE = 3daL, A
o % dhbe] Sl 208)E B3l T NS E &2 R/EE A 5 T 5

A71206)3= F217] B/E= FA71E 2388 5 glnk £572171(206)3= RF(radio
frequency) 53} £ 5 LTk, ¥ A FA A= FA /8232
of ] & S glek.

ol s}, 41 4(200)9] BHE o] o] T HTF TA M 0.2 A Fet, of
2 A3k = AL oh) A, Kol o}UrA ZREZ AZo] Yo% shile] =
244 202)00 &l 7= 5= Ut ol & 5o, Aol shuho] =AM (202)
= Ao f}e] Al S (oll: PHY (physical), MAC(media access control), RLC(radio
link control), PDCP(packet data convergence protocol), RRC(radio resource control),
SDAP(service data adaptation protocol) 9} -2 754 2A5)& A& = U} 2
of %= Bhrbe] S A M 202)% B Aol AAE A, 7%, Ak, A S WY
T = 54 oA RS ugl 4o & 2] PDU(Protocol Data Unit) Z/5E = 4] of
%= 3h}2] SDU(service data unit) S A Al & <= 9} A o] & sk o] 32 E A A (202)
= A AN A, )%, A, A M R B A 5 S u)
WA A, Ao G 1, dol ] i ARZ AT ek ol shrbe] XA

(202)% B Ao A E 7] s, A}, Ao 2/ Wi o ule} PDU, SDU, M| Al
X, Aoy H. ] o] 1EELX4EE X gtali= Az (of: o] A= Al 5)E A A
of, Ao & atit o] 5=4171206)l Al Alg e 5= QlT). Ao & &k JEHW

202)= H ol 5 dh}e] £52217](206) EH-E] AlZ (ol mlo] 2= N5 E

o g daL, 2 A A" A, 7], ARl AlSE i R/ E ) 4“%1

O
ol wte} PDU, SDU, WA A], Al G 5, Elo] 8 = S A5 5 3l
Aok shufo] LR AA(202)F HEE, ntol A8 ZIEFY, vlo ]ﬂf*'-— 2z
B2AA = vtola® HAFHE A= 5 Uk Aol & shuhe] 2R A4 (202)
= ot=do], o], AL E o], = o] 59 Z3tel o) 7 E ¢ vk o
of| 22, 4 o} & 3}1}9] ASIC(application specific integrated circuit), %} o] &= OP/}/]
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DSP(digital signal processor), 4 ©] &= &} 1}-2] DSPD(digital signal processing device),
A o] &= 39| PLD(programmable logic device) B 2] o] &= 32| FPGA(field
programmable gate arrays)”7} 2 o] &= dpu}o] 3 2 M A (202)) EgHE 4 Q) 2
Er"’\ioﬂ 7H/\]E] HUJ 7] = ;G;(]. ;q]o]- H]—HJ 1:'1/1:1:L—_ Ex} }\1 EP_% ,ég] o.] jn et
= AXEYNE ARSI FElE S 9la .HOO-]EEL‘/\_J_E |oli= 25, A

X},ﬂé ‘é%i%o}Ei?ﬁﬂ%??} Aol AN AT, Vs, Ak Al
H/EE FAEARES 33} 5 A4E Ao = AZEYOE
X—MVL AR iiﬂw(zoz)d] SEFE A, Ao & spke] W B2 (204)00 A
vo] Aol shite] Te A 202)°0 28l -EE = ATk Aol JHAE A
=) 7]‘~ XJX]. ;q]o]— HhH gl = B2 S nE o HE, nﬂsﬂo.] T/ = Uggéo.]
o Fg Fel 2 Bolo] iz 2L E oIS ALgate] 7AD 5 9l
A o5 bt of W 2] (204)= Aol k= Shuhe] R A A (202)2F A4 5 9l
A, UhFdt fEje] dioly, A, WA A, AR, LRI, 25, XA RY/E= Y
s A 5= qdrt Ao & sl v F.8](204)= ROM(read only memory),
RAM(random access memory), EPROM(erasable programmable read only memoZ2ry),
oAl M, e mebol B dl A A F, A 4] vl R, F5FE s A v A
YEs olE el 2302 TAE & ek Mol % shubel el o ol
shubel 32 AA 020 W B 9ol 91X 8 5 gleh, @, 4 o) 5 st
of ol 2 20 A i T A L R 715 B 2ol shtel
ZEAAM 202)2F AAE 57 3
Aoy 5 ahihe] F$4171(206)3= A ol 52 kel thE A ol A 2 A o] W
E R/EE A AR SollA AaE = AR A H ol H, Aol R, A /A
A3 4 glek 2ol shibe] $42417106)E Aol shtel e
Qe B AR AT, 7], A Ak Y RS B A
A AF R AL olE], Ao Au, FA AB/AY 5 FAT 9
|2 Sol, 4ol shke] £441710061= 4ol shtel = 2 AN 0% A7
g 5 Qan, FA NES S5 5 Ak A E Fol, folw shibe] LA
(2023 Mo = Bhike] 521712067 Ao = Bl Tk g ol Al Abg A o]
olE], Alo] AW L= FAANTE AFStes AT 5 ot £, Hof &= s
o R AM 0= Aol shikel $422171(206)7F Mol % Shke] ThE gH =
B ARG Hlo Bl Alo] FH R NEE SN RS Aoje S gk ®
3, Mol Bhukel 422171206 4ok Bhitkel ehelih08)9h A 5= 9l
31, H o] 1= Bhibe] 4522171206) % H o}t Bhike] ke Lb08)E B8l ¥ #A ol
AAE A, 7%, Aok, Ak W REE 53 EA R Sl A AEE AL
A ElelEl, Ao} n, F4 AEAY S SRS 24 S Qe 2 ¢
Aol A, 2 o] i shite] QbElukis ol 22 Syl Ay, ] = ShEy:
(oll: el = E)d = itk Aol & shute] F=217](206)+= Al | AFEA Hl o]
B, Aol AE, 74 A5/ d 58 Aol shute] Z2AAM202)8 o &8kl A

H

>~l
Olt

U =
=

O
mlo

o 9 N

u
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2l5t7] flal], FAE FA A E/AE TS REME A S0 wo]2dl= Jle g
A 3hconver) T 5= UTH H o] & dh}e] £54171(206)= H ol & Bl EA|
(202)E ©]-8-38to] Al el ®l AbEA}F HlolH, Al AR, F4 A Z/Ad 55 ol
ZME A S REIE A S8 WEhe 5= 9lt) o] & 9] 8te], 2loj e ahito] &
2N 7] (206)%= (P E1) QA Yol 2/ UE 2 238 5= Qi)

528 Farsto]l A A AR e T s Ve Ad SHoM &
o2 N HE gtk ol & 5o, TEAM202)%= Ao, $54171(206)= %
A, W 2] (204)= AR A E 5 ok Aol uhet, TS
202)2] Aoj 5 A4 B FA171(2060)5 E 8= o |2 ARSE 5 3l

525 Faste] Ars B Ao e v AR Y] Aojs AR A2
= olefjd 4= it} o & &0, k20l el Al| FA A9 s, B 1e Farst
o] g 3k v} ket A E(oll: 25-(100a), ZFEE(100b-1, 100b-2), XR %] (100c),
ol 421(100d), 7HH(100e), ToT “4-X1(100f), AI §=]/4 B (100g) 2] A of %= A¥-A
ATk volrh, v et A A e gl whet, = 20 AE A AE 9, A=

e A AES U 28 5 Q)

o R = St By

ke, A A B2, Y 58 ¥
2 9@

)
w2
o
[y Sk
* L
2
w
o m
r 2
> to
Hﬁm

0]
0]
PE\QU
FO

5
>‘L‘
H
uly
S
olo M
B
il
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o e
S

ok
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i
o A T
"y
ot
o
ati o
¥, @ o

o

1
©
o offt
o
il
b
Wi
24
ot
N
-
do
-0
rro

H| 8 A (aerial vehicle, AV),
A9 A7, e, 5] E

s
offl r
o
©
N
%0
)
©

L - R A
2o

=
le
—_
)
O 1 T
=&
9
H
PN
o
ol
ﬁtl

ok
T
I
oy o
=
Ot
ok
rir

oo T,
2

&:‘o

A, AR A, S5 24,
3%+, GPS(global positioning system)
H

g 9535 91 59 F ol

T o
N e

ﬁd
x Mo

>
™
e
o M ox ofn ol\

WE g lo
o5

P‘L
W
il
AT
K
N U_IOI_"
o
-
30
v

EE, AFE, dolel i tinto] 2, b A, 1A " Abo] U A (signage), A, 2
=3 7o o

X oI A2 XRAAL 5= vt o] A, AR, AdE Eek, #A S
2, e o& 2ot A e ai, o FE5E Aol ZE, volE T&
= = 3}1:_ olrie_j] A} ]

o]

-

= =

7 = AR el g
A~

T

=] &
= i -
ARE A st= A 5 Aol stuE o] L3S
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training unit) % & o %= 3PS t] £33 4= Q)
|8 A Ao &2+,

2 5 9tk =, & 20 oAl E A= RAN
£ E Z(front haul) X/%F= W2 (back haul) 41-& ¢
U] Eghst =t} gnt, T2 E & Q= WE 5 400]

H, & 20 oA Aol i skl F574171(206)7F 3=
A&l AFEE AL, 7 Sl 7] EEEA] ol e 5 T

532 B Al A8 E AS NS E At WHS EAE A o2, A
T AEZE AT A 32 ofs) A = At o, A& A 3] Z(300)= &~
AFEH(310), M Z71(320), dlolo] vl (330), 2] Z 1] (340), A =] 5 (350), A
7136005 E51e o ) ojuf, A o2, & 39 T/ TS L 29 =&
AA02) B/ FT2171(206) A =3 = it} e A o2, & 39| FF=
do] @ 2% T 20 TEAM202) Z/EE $5417]0206)0 4 A= 4=k A
o| 2, 55 310 A 3602 = 29] L2 AAQ02)A T8 4= ), 3 5
310 WA 3508 & 29 LR A 202)0 4 T8 a1, BE 3602 %29 $5:417]
06)N A F-A & 4= glom, At A2 A ¥ A ghi=t)

A= E39 AT A I 2E0)E AA FA A2 MEkd 5 Qv o
714, ZEEE QHES RE3d v E Al o|tf, ARESS ASES
(ol: UL-SCH A% &5, DL-SCH A$E55)2& X8 F Utk 74 A E &= ok
gk =] 2 € (oll: PUSCH, PDSCH)E -3l AgE 5= gt} A d o2, 3595
v =AM EHGB10)0 o AR EE v E A|F AR ke ol ~a s
off Ab&E = A E A A= 2713 gholl 71ekste] A H, 2713} k&
A Ao ID R Fo] 23hE 4= Qlvh 28 v E A F A ®E7](320)
of o Hx Al Al AR AEE 5 vk W3 WA pi/2-BPSK(pi/2-binary
phase shift keying), m-PSK(m-phase shift keying), m-QAM(m-quadrature amplitude
modulation) &= X313 4= o)

B4 Wz Al AP AE golo] wlH(330)00 8] 2ol sk A o]
2 ulsgE 5 ok 74 AE golojo] Mx AEEL Ll 340)0 o &) &l

o
s £
rr
~
>
Z
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P} EE(E)R R = vk e mv340)9] F 24 lo]o] v3(330)
y

& QL 2E 9 M, M A #lolo] o] Aol o 71 A, 3 2] 5T (340)+=
HA MR AEE et E A~ F(transform) 3 2] ZH (ll: DFT(discrete fourier
transform) ¥ &) 78 gt o] o] Ll FTH & S = v} T, 2 ST
B40)i= EUWAFE gAY

o
A ) (35001 7 eIV £ E
R R R e R

Al E- DFT-s-OFDMA Al )& 3 &3}

318 5 Qleh AE AA71G60) = I E WE AR ERRE T AEE A
Aetel, AR FA A EE 7 g F BE g2 459 5 ek o

= 93l 21 % A4 71(360)= IFFT(inverse fast fourier transform) 2.5 2 CP(cyclic
prefix) 2F ¢! 7|, DAC(digital-to-analog converter), 73}~ /& ¥ &1 7] (frequency
uplink converter) 5 X33 5 Slth

FAZANA FAANZE AT AT A AL =39 AT A HA-GI0
WA 36000 o= AdE o= vk A o=, FA A 5 29] 200)+= <HEILE
FE/FEFA7E T R E2EE T ANEE 7 5 A" T A
TEAT BAVIE I wolamE AR ke = ol) o] & 9, AlE K
71 523915 513 ¥ 37| (frequency downlink converter), ADC(analog-to-digital
converter), CP A A 7|, FFT(fast fourier transform) ¥.&-& X313 4= 1t} o] 3 H
o]~ Al &= A v g, EAE T (postcoding) IH4, B3 A L
H-2a398 385 7 A 2= =R BdE 4 vk I =9 == 5 S (decoding)
217 Aol uBEo T BaW = Aok hebA, 2N AEE 98 A5 A
o) B2 A A E B9, A9 o, EAETE, Bav] A0
@ 5575 xghst 4 Qi)

5 4= 2 Al A8 Ths e i 2 VA 5 gEEA
@ (410) R 7| A= (420)0] H ol H & F41 W/HE= FAleh= 5 2F 3 o]of] oA
FPE = FAEE A S

%45 a1k, 401 WAl A, @t 410) 2 71X F(420)2 B85 e g
th o & o], W 410) Z71 A ¥ A (initial cell search) & 2H& 473 gt} -4
Ao g, dih(410)2 71 A= @20)0 M vl e Aol H o kel $A1E = 4
stube] BV A E A Utk VA, sV ASE TR B §

A]
3]

t}. o] & E4&, W 410) 7 A T 420)2] ZEo), JH el £
7 Al (boundary) & 2918}52, 7] %) F(420)l) ThEF 4 H (ol A 2
=
403 @A o A, T (410)E 7] K] F(420)0)| A A E] = A] A8 A B E 85T
A 2~ AW = 7] & = 420)0) HE8kar, Au] 5 o] £317] 98] H s VA5
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(42009] &4, 54, B/ sl HaE AR 2A, W&o &S fe
Ao w A A o), FA T2 (e AR E = A E, 87 ek (on-demand) A
TE =R o) ol whel 72 4 9o, o & E9o], MIB(master information
block) 2 SIB(system information block) % ¥ 4= 2t} & Qo] v}z, @i 410)
S A 2" ARE Ao M A~ ARE QA S A E ST 2
of, ek A ' A B @ W AT TEEH = WY A X (random access) A
A} o] o) =3 = 3

405 A ol A, %%(410) 2 7] A 5(420)2 WE AN 2~ AaLE o) o
410y A28 AR E B3l @53 7 A 5(42008] HE A2 2 ol v g
Hiell: A HA, A 2, A= 2P EL] &% )l 7IEkate] dAiE o

A2 AAFE ASE Ao i shto] v A A (o Y A A2 2] )&, RAR(random
access response) MAA] )2 T4 H/HEE= FAS E} o & 5o, 42410
< WE A2 QS Tl A E(el: MSGl)% 5A15FaL, RAR M Al A] (oll:
MSG2)E =4138}aL, RAR WA Al of] L85z ~AEH A HE o] &3] bt
(410)°ll A H AW (ol]: 218 A B)E E35H= v A A (ol]: MSG3)E 7] A1 55(420)

of| Al &A1&} a1, 74 A &l A~ (contention resolution) T/ 4 A4S 93w A] X
(o]: MSG4)Z =218 5= gl th & o &, MSG1 2 MSG30] 3FL}o] mjA] X &2 A,
= MSG2 3 MSG47E stike] HAI Al 24 541 3 =418 4= gl

407 SHA o A, ©ib410) 2 71 R (4202 Alo] A H Q] Al1dH S =3 ek
A7 A, Ao AH = Ao AE = AAE Aofdt= A5 (ell: RRC(radio resource
control) A5, =& Ad E AF A 1+ v S A sh= A (el MAC(media
access control) A1), =8 A& A g]3t= A5 (ol PHY(physical) A% & TF%

FAF A ol E 4 ek ol & Fol, d@10) R /1A F@20)S AAL S
Hekr] A8 A a e, B BE A4S AHE] 08 1YY, dgH

A& A ABH7] AR AlIIIEH T Aol styE e 3l

409 THA ol A, ©E(410) B 71 A =7(420) Elo|H & F4l H/E= A8 o
A T, BUGI0 % 714 F 2002 Aol B2l A5l 7o) dolel &
A shaL, 4 B/ Al 5= v ol & tolH & F4lsh= 45,
H(410) B= 7| A 54200 A B H| E &0 ) 0}04 Ad Qlad, HolE Uﬂ?é}(rate
matching), 2> 5%, A5 W, glolo] Y1, 34 (waveform) ¥ 2, FE| L}
g, A s T Aol sty E A o vk R 2, vl B & Al ks A
9, WH(410) B 7] A F(420)0S AFLo A A F F5 oty 118 Bz #lo]
o Wsgg arelg s mjA], A= v, A e, A Had 5 4o
L atuE e o 3l

6G T4 Al 2H B 6G /\lé%‘sﬂ A4 7 7=

5G Al 2=¥1-& 410MHz W #] 7125MHzE 3 3}5}= FR1(frequency range 1) 2
24,250MHz W*] 71,000MHzE - 3}3}= FR2(frequency range 2) W ol A E}Ok@ &
g ES Aot ol 6G Ao § 2t ERA theFe il
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wolHar =, v B2 g E R Y 2 AF £55 flel 56 A/ 2/ E U 5
2 ko] AR are] H A dvk Z1F SRR A, oF 100GHz WA 10THZzE 3
9169 THz(Terahertz) 53t~ t & 2] Ab-g-o] =2] ¥ a1 Ut} THz 53k tf & 2
Aupe] Fapd 3 gaute] A S B5 7 ool v, THz 3k th & & o] &
& SAlZ V& Ak T o] FAlol A Fat 7Hke] FAl o o] A Ak
S 3L e 7]Wﬂ715 6&@
o] ¢} gFo] THz 531 & &-83h= 6G /\]/\E“—O—i)lﬂlﬂ}o]ﬁ%uﬂ—?*i—%

< HlolE e?g_,")UH‘%»Ein Fo] AAF vlulo] AL i) 2 <144 (global
connectivity), V)]l -5~ 552 A A, v)H) B 2] -3 F/](battery—free) IoT Yulo| &

o AA B[ 5 waL, vi) R DA EA A4 vigH A 2 T3S TR = dA
H A5 Sol FA o] it} 6G Al =8 2] ] - -2 "intelligent connectivity”, "deep

"o =

connectivity”, "holographic connectivity", "ubiquitous connectivity" ¢} & 47}%] =
W A 910 6G AL 571 [ 13 48 87 AF-S BEA| 7] 55 47

44 9

3t1]
Per device peak data rate 1 Tbps
E2E latency 1 ms
Maximum spectral efficiency 100 bps/Hz
Mobility support up to 1000 km/hr
Satellite integration Fully
Al Fully
Autonomous vehicle Fully
XR Fully
Haptic Communication Fully

ol], 6G A £~ Hl-& ¥ WHlY H 2 =1l = (enhanced mobile broadband,
eMBB), Z-#] %] &1 E-Al(ultra-reliable low latency communications, URLLC),
mMTC (massive machine type communications), Al & % & l(Al integrated
communication), %2} ¢1 ¥ Yl(tactile 1nternet), +-2 253 (high throughput), =&
Y| E 9] A 5= (high network capacity), 3= | 4 ] & (high energy efficiency), St
2 W 2 A2 Y ESQ A Z 5 (low backhaul and access network congestion) 2 &F

e

H dlo] ¥ E SHenhanced data security) 2} -2 34 2 A (key factor)E & 72
[e]

ES% 2 Aol A 75 g6G Al 2 Blol A Alw 7 gk SA TR dEE
FAZA A2 B 500 o] =2
2 7HA Ao 2 ot 5G] A 2 A (key feature)S]
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3l o /yq

r

URLLCE 6G ZA1o] A ImsH.t} 42 vh-th-Hend-to-end) A S #| &3]
BU o] 2% 7]wo] © Ao o AHT) o], 6G A 28-S A= AFE-E] = <
A AdEY g8 G A2 AFEY g80] A 953 Aot 6G Al
2 w5~ e g g ol YA =g Yk i i H e Vs e Al
= O o]

AA

> o
O

ror

€l
=

[o))

|

o]
AR

o, 6G Al =Elo| Al Buldd tiulol A5 HE R FAE davtgle
6G A =Bl o] AN 4 7|2 A, 915 X5 (artificial Intelligence, Al),
THz(Terahertz) &4, & 1 7| < (optical wireless technology), FSO W2 W E £
A, 72 MIMO 7|4, 55 A9, 3D W EY A, FA ARFUA A, 5
& 7], A-3Z 7] F2l(cell-free communication), 741 A X 2 o]l 4 X| A F-(wireless
information and energy transfer, WIET), Al 2} A1 7| o] A o] &5, AA 2~ B
HE A 33, 228 My, v dlo] ¥ ¥4, LIS(large intelligent surface)
2o 714 5ol e 4 v
o & £90], THz 5412, & 637 22 0.03mm-3mm 9] &l d o4& 7FA
0.1THy 51 10TH, Ao 9] F3h4= el o] 22 £ 518 o] bz FA 0 24, 57
U FE T2 ' AAES ol gt TAE 7 vk B A =S
2AME o] 8t THZ NS & A R sz Vw2 AM, 28, 59
o e o] Aol A kshel 79 & gk

L3k QA F A 52 A AW, 7] Al gl <5 (machine model) ‘5 TFFgH Wl o 7] k&) o]
=
E

E
=

TEE Ak ol & 5o, A AL FRo ¥ AT Rde & 123 2
o] -z 7|Hket = oloh & 128 Farshd, Q1w Al 2 ol ] 7l o] H 4]
EEZ AL F Utk AAEE Y] 2o uhdl, 48 W x={x1, x2, &, xd} 7}
A w7 Aol 752 (W1, W2, 2, Wd}7F el A a2, 2 A 37} 25 $hat
|3, 2485 o7 A8E Ade A A F2E 5 120 A g e
st AR EE 725 s, dEHEH = A2 & o A o] HAPEE 4]

g9 5otk HAEES0] A3, © 139 4L QA E U FZL 7}
A= A el AdE 5 At

ALY A A Q1 A A4

B A = T4 A A 280 A Aol AE A E (context) AEE 7[HEOZ

A
| 8t 35 A2-A'd F & 3)(joint source and
channel coding, JISCC) 7] <ol 3k Aot} B 7| Al o)l A, ISCC= S48} 2L A} 3
A AYAE ARE J|HIo 2 A gy I iy 39S shuho] AR
A Gaahis 7S Sln|aity 2, B A= ATE A0 AeE e
(representation) 1 A~ Z~(source)®l] Tt w3l 9 A Ao o F 52 A%
Qg H5sts A4 o= 38k v &) dig

71E2] A A28 & = ahE B 22 (task) = vlol B sjZle] gt F- 3
8HA o] X (binary) B EE A A A AEste= s BEE AAEAT. 1Y
L, Al E F A4 = A %] 4] F 4 (goal-oriented communication)<> 573 g E}
A ol Z el Aol Mol A & ahi= dlolB] Ae 7 0 EAS welshe] vo]H 2
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FABHES A HE Aol dwraolth ol B flal, A £ my AW 2

= g ks 8] &A2-Ad F 3 $(separate source channel coding, SSCC)
H, L A A W (neural network)E T8l A2~ ZH A AE 2 S FA O 3
= vl A8 M3 A2 Y B3 3} (nonlinear transform source-channel coding,
NTSCC) 7] o] #|<te v} gl

- 143= SSCC 714 9] 7 Z(architecture) S =] 3H0}, &= 145 Fa1shd, &
2)3= $A18F LA} 5= A2 (source) x(140)E FAH N AW ¢, 5 Bl LA 24
= (latent factors) y(1403)2 ¥ 33131, 4] 845 y(1403)S H| E & W glalo] &
2871 8l A R AE y(1403)S FAH 8 (quantization) 3 F, Al E R3] 91 5T
(entropy encoder, EE)(1411)E &3l $h5gtt). o, $4l A= 2144 hE &

3 A A4S y(1403)S YE3To TN EEE= AU AE AR 4(1405)F 7|1
o A axsel ¥ At gk (1407) H EE HA (1409 FA 3,
FAH B gk L(1407) % R EE HAF (14098 7IREo 2 A 245 y(1403)
& Qe dERY REHE SR 5 ok ol F, S 4H =AY A
(channel encoder, CE)(1413)& ] Zlﬂ tﬂ o] gl ol th &t A d Priﬁ} T staL, A
d 139 ¥ dlo]E & AWGN(additive white gaussian noise) 2 €S 53l A
Ao Al Fl g FrH 0w, FA A= AERS Q iﬂ(1415) 2 AE d=
Cl(1417)E E8 A 2E A H 214052 5 LAY 129831, AWGN 24
2 o] 520 AA ol 23,

Al A= A 'd Y] U (channel decoder, CD)(1421) 2 NI E &3] t] 51t
(entropy decoder, ED)(1423)E ©]-8-3}] AWGN | 92 S8l 415 = dlo] g o]
Qe Y vad B dEey BEsE Fagens ¢A s d 34
A pa43D)E G50, FH | A g5 ol &ste] Al Lol e 44
JABHERLE 2259l A (14335 530 ol ], 41 2] 3= A

155

=
El(1425) R IEEY] YT (1427)F ©] 88t AWGN Al d = 3 54l 5= 1]
OB 2RE AL AE YK (14355 B 56ta, NG hE o] &sto] AL ~E

A

g

Orz'

m

AEENE A sl el Fab g (1437) % 3T WA (14398 4

% 155 NTSCC 7| 9] 125 =3t} &= 155 Farshd
FAF FHE A2 x(150D)E FEE A AT Q
sLatc), o], 4 AX= A AT hE Bl A LA y(1503)2 &g
Q = Q = 7] Eﬂ/\E XJE z2(1505)&

_%rx%ﬂ'
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ANAThE o] &5le] AHAE A
L(1507) B EFE HAL (15005

EE}%— ?63 o}E% *éﬁl-ﬂ ﬁ o fe(1513)oﬂ AFe F A AW £(1513)9] %E—%
AWGN A 9-& T8l =41 AX]of| Al 418}, 7 o7 F4 A= e
3 =

I A ~E AR 415052 == 2

FFAA J153DE A5, FHE NG g F ol %
FFABA JASIDEFE Ll A ((1533)E 95
A= A Y =2u(1525) R JIEEY YA (152)E &
FAlE = HolH R e 2E AR (15355 €55t
L, of A AE AR (153525 A a459 +32 H
k(1537 W EFE A (15398 FA48a, £a Y Bass sYdes

A A Lasel HE FAHA

Jj =TT 2 T AR
12, AP 8 SSCC 2/HEA= NTSCC 7| HE 2 Ald 340 2 452 ¥4
&g jhi SAE 7RI whebA, Al d g o] WA wmpuh v A s St
l

&l of 8f+= A H o] A gk}, ok, &3]
23ko] Wg A o] Woj )= Al o] £A|aT},
A, o] sf & A= A A A gl A Amo] ZIEAE QH D g g

HE o]&3to] JSCC 7I8ke] F a3t W B335 gt o an, il Ay
gt A2~E HE B ASshE FAlstal, FAldo A ol & FAlshE Al 8L 2 o]
9o T2 ol thsl] AW gttt 53], ol e & A= FAldel A A H A
R 359 Hef Al 22K (mean-squared error, MSE)E & A3} 1= ¥4 o] 4] JISCC
5 FsHE 7 e S Aot

L 162 2 AL A A Aol mE JSCC 7' o] 72 E EA| gt}

E16= Fastd, $4l A= SASFALA s 22 x(160H)E T AT
.5 &8l Al L AF y(1603)= W Ekstrt. o) o, F4l A= AW hE E S
o] Al R4E y(1603)S shEoto] 5= A HAE G R 4(1605)E 7|4t
o8, Aghe M ol A A a4 E y(1603) ZH2tel A5 s i) =, F41
FA = Y AE AR 2(1605)F 2174 W heoll g8kl Al 8459 #3292 3
AL L(1607) R HE AAF (16095 FA 8L, F4 AvE VWO R A &

= y(1603) Z4ztell A8 g s 5= vk ol W, A 845 y(1605) 24H4F2 A
_ | B
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Sz A o B A 845 y(1603) 2ol AH & FI61DT 5= Hh o & =
of, $4 A= Al L4F y(1603)9] HE HAE 7[HEe 2 ko] Al 245
S Aelsta, AEE ko] FA L AE AHS dda = ) 4 AX =k
el FA) @ hEo] AHS sdaly] Ael e (water-filling) L8] F-S ©]
28 59l 2= AU H oz eyt 2L Ade v Be A8 S shgdstar, A
A OB e 7 VR A d ol = A2 g ahg St dE S ddekA] ofyY
sk SIE AT Farel s Bz ol of FAMG hare] el V] Zete], s ARt &
kMY FAA Q4B AYS TIFstar, FF A3 e g2 A ko] A
Hg dehA &g U

S AA =k AA L AE ggh AE TG ARE V|dre R ko
Al LS AYTL, AWGN A& ol =41 FAoll A FrHe ez,
FA 2= AEZT AFC(1615) 2 AY AU (1617)E B3 AHAE 4
Ez(1605)§ & 2 A olmH 3 T AWGN A Y-S =& =4 Ax] o] 4413t
o}, =41 =] = MMSE(minimum mean squared error) 21 7](1621)& ©]-8-3}4],
AWGN A& 53] 4% = ol 2458 k7l o] A &5 of ‘& FAA
SA63DE H 5T AL o=, =41 A= A v 628) R =R v

AU (1627)E E38ll AWGN S T3l A% = oy 2 HE 78 AE AR
(16355 g 53t} Al AX = AU AE AH 5 ol &3 = A AW hE 01%;
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Al S o] ware] st 4h (1637) R 35 HAk (1639)5 8535kl

O
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o Al A= TR AN A g B ool&ete] E5H ko] Al 248 E9
AAE JA3DEFE 2 58l AT (1633)F 252 5 9
& 2 RA e A Ao wE Al E T4l Al ~F 9] o & A g
ZrarshA, A al ] A A 2" o A A2 (1701)= $41 4] (1710)00 A
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2 (1720000 Al A8 ~E A H(1703)F S48 24, 541 A2](1710)
(17207} T A H 2 E R E B {3 5= v} o2 A A oo mp
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A, &4, 9 2E B EY F Ao sl Yl E 7HE o ok ol w, 4 %}7“]
(1710)= A5 F A R AR W3kslal, ISCC 7| el 71REshe] 4 o] &t 5}
A L' A F, 54 A (1720000 Al $213 5= ok Al 24 @ lL
E(latent) %A 3% € (latent representation), 5t A ¥ 5>(latent variable), A2~ A& W
o9} 53¢t 7= A ofn| & VA= thFe A o' XA E ¢ oL, A9

?ﬂEH‘ﬂ w2}, 9] A (feature), A3 HE o2 A= =)

A 8 AhESyeRI A A WHE RHE 7 vk A 84 HEH A
Bol A e AL Fed o wddE 5 r) o & Sof B A= A A &

i R s

el Jskel o v o _)9‘r g YA 7h-AlRE H X5 wEThaL 7}
: yi7 o ot

sFLb

ARk A7 A,y il A A &4, = iHA AR @4 B, e A A
}’J ¥

N

) el ¥Are ouFT Ao Aok B ge] A, W WA 28 A 2kl

2 & = ot o v, F Al 245 9] iid(identically and independent distribution)
THEARE R EE WS A, B A hse Hd R AN s slo|n

A 2o Ha 5 At it AR w4 A 39 e ol
gkl A& A0 25 ok = glrhis slo] A Slok whEkA, o A oo
A, 0 A 1710) B 522 A (172007 FEA G R AL ZE Hew ¥

g o Hg B Watel] tE Aris

HRAL el A A Al ool whet FA1 4] (1710)3= ISCC 12T & o] &3t 1A
of T3t JSCC 2315 S star, F st AxE A A2 (1720000 A %
13 5= Q). o & 59, JSCC I ZH = F Al 84 WHE A5 ghe 2k Al
AE W g e RAVE F 3313 o vk o714, K= A g o A 7, =, Ad 9]
NeE 2ujst, Z A 2459 7/l4A NEO A AY 38 5= 3tk A4 &4
S MFE 2 2 AFE oug S, Ad e A A5 KE 2229 2
A AS N2 KN < 18 753 5= 9lth ISCC 12t 3= A a4 WE & Ad A

= WEHE T3, ol [?i*—l 13 -2 A5 Ag 220 stell A Ad Al
E°] AWGN A d& Eoﬂ FalE 4= Sl
[T”l]
~E[sTs] <P

[?@*—1 1ol A, K= A el 7l

E[]
= B Aabal, si= Al WE, P AR o A H s o e

A A ool 2, 5241 %}7‘4(1720)% FA A (17200 2P E S E Al
HE E¢sh= A8 A% =4 A (1720)00 A4 o] =41 A o=
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& Watol
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v, ~N(0,6 )

2 %= 4 Q.
T 2 2](1720) ISCC Y AT & o] 83t 21 NS 2R %A 24 W

£ FA 3} ol v, JSCC Y] U= MSEE A& Q
S5 A7 o itk MSE+= o] 8 [2814] 219 4ol Aol
2]

=3 AL NS A a5 A,

y
A a4 e tie A S o gt ol ), W2 A0k Ao EHAA
of ek H o= olsd 4= Ut}

) 2 JSCC v] A T(
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= 4l
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£o O Fa()
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[142]  [526]
Test = Iy — Z,AT(AZ,AT + 021) AZ,
[143] [573F2] 6]°l1 A,

QAT FPA AY, ALY FA B,

w4k
s
= A E o A5 ou| gt}
[144]  webA, (5812 319 A A 8 A4 3= ol 8} (5282 712 o], AL (projection) 3
Hg AAlsteE AR HEE
[145]  [417]
argmin Tr(Zest)
AE]RKXN

subject to E[s"s] < KP
[146]  [FSH2] 7100 A,

= A R WEL AR A8 A 2 K AU A5 P Aed g A
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Frargk Ao A, 2 2E FAlehs X = Al A, AnE 8k A= A
2 A2 A

%182 b, S1801 WA A, A1 A = A2 AR ZHE A AHE 5
2k =, Al AR = A2 G ol] ol SAHE Al A R A2 A (A 9
4o THE ARE 7%} o] & &, & W Aol $A, Al A= A2 A
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