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1) A BAAGS] GAL

B4 SAAGES o 109 F712 A2 Alde] 7& EFo] =Y

o A gl 19914dolE 2G EEo| SAsI¥oH, 200149 3G,

20099 4G, 18|31 201840+ 5G7F EA1EIATE ZF Alfe] e

&9 HE A 2R Ve EYS 59 MER AR AHE e

st A AAFoRE wiEA FAEQITh 27]ole FA dE AEa

Aol A7k oF 84 g, FA F& UEYARAN) APgo] o

4009 g Goks AAA ZIE o|FAUAT, 3G olFoE AL

H|-go] Z7lot FAl 4H] Huke] =g Frhdl= =X AHsH
Ark. B3], 5G AlHFEE WE HE F7L AHEY Y B

TUE JEQA 8FARY 5o& QI8 FAF

Sl= Ago] WAt

2) 6G AHle] H3t =

6Ge 7I1& B4l Aldieks APEsd 7ledt AHAE AT A
A&, 6G= Al 7IRb A= A}, AF 7§44, =4 35 2d
ZE(UAM), SEEAXR), HAE EQ &2 l=opd AH|A

< 78T ZAolrh. ERL Sub-THz Fub tHE &-&sto] th&T
ole] HSI AAA SAE 7FsSHA BtaL, As® HHAF ER(RIS) 7]
<% 149 AME B9 HL FJugt HEYR &S AT Ao
o IMT-2030 ZH|AH= 6G2 F2 e IFeE A& 7164,
A 71, Al 59, 4= 284 52 XAt olF &5 7I& Al
oA FERE D4 A& e EY 2AE siE AR Tl
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o]i QJt}. Next-G Alliance(NGA)= &1 X YoflA 6G A7
FZotal loH, 7ls #ESH R&D, A &4 ARte Z8ske &
= Yt St NGA= &H| 6G H[AZ st olF =4
gt d4dsty| s ot d=RE WHESHUTE o] HjH /\}ﬂ;ﬁ',
BAA 875 wHgshH, Al A& 7FesA, AHEY &8 52 TS
TAAQ AT FFS AAlSHL ok
Hlo|& PHHL= CHIPS U Science ActE E3 6G A<} WA,
3 LﬂETJﬂ 71& Aol 49 g9 Aee FYskL Utk
E73|, NSF+= Resilient and Intelligent Next-G Systems(RINGS)2}+
Spectrum Innovation Initiative 5 TSt T2 IS S XA
HEYZ 71& /Nds FXskL Qlth. NSF= wiAlE MIMO, Ee|1]
Eut 7|&, HE Am 53 22 I V& Aot YA HAEHE
£ A¥siH, vl= W 6G HE/A g419] 7|9k vpdskal Sl
FCCx 6G HATEAE AYst 6G 7|&9 B 44, T &
8 noh 458y So ot ATE SYeln glos], Wt
6G 71&9 5% &&= 140} A+ ZERAEES st et o] &
o vl=% EUs 382E 6G H[AZ FHot EE3) 7
EQF /i, Al 89 T tgRt 2okollA @S A3fstal QU
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2) 75 28 2L R FA|
FHAKEU)> Smart Network  and  Services  Joint
Undertaking(SNS JU)E A#sto] 6G A770dd% dAd HeZ A
Qs 9. o] 210 HYRTI 66 A ATAGG-10S] Fele
7IRe = stH, §9H W 6G 7l& Hui FHE ZHE k. dES
Beyond 5G Promotion Consortium= &9l 6G 7|& A9} AHA
gde 7ol glow, FRe tpm Ay medes B
Sub-THz Fopet Al 5% 7€ Fe5Hoz /A ZFolth ITU-R
3} 3GPPE 6G 7|& BESIE 9iet 224 gue] 54 UL o
AUrt.
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6G Aldol= Algt HIERA e sl a4z 9de T Ao
ot Ale dlolg A2jet HERA ¥ AssE B9 HEHNDL a&
g SHelsial Hd2 EdE & Aok 53], 24t dloly At
St Zle2 YEYA S8 AR bis s8e FIAE Aol
EL Al HIo[EE oo IHHo|AE A HEHT e =4
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AAT HIERZS] Hb A dACIMFE AxEHAL Atk Open
RAN 240lA Het fge ookl fet A= fHdol A+
I glow, AleF MAlE Y-S S8Rt Het 7]&o] =YEI ) 59,
Ed(resilience)a Aot5h7| At wHAUSH A Fa 99 9
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g2 5ol 220k Het T AYAE A0t 54 29AY S
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3. 8715 ¥ x4

Virginia Tech SPIAS] 3dAst AA} ZLZ =Y
|, W REAA9 A8S fls) 2
st AS d4 HHo= 40 Qloh S
st tigtw Y|EQH(The Global Standard in Public Service
Education)oA Q152 wWton, 3334, A4 A4, =A A% &5
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https://spia.vt.edu/academics/graduate/mpa.html

ol AFHE UTAY L2IW U FIRoF ARAIERY YE
U7 LIRS LYV, FYNE AYAT =AY ALL A
44 7158 AFsaL Ut

a4 AgEHol= TP o|E(public administration
theory), 5% ®Z(public management), A& EX(policy
analysis), 5o 94t 2 ZAFHZ|(public budgeting and finance),
T (pubic  ethics), 183 AHFH AXLLHZ(quantitative
methods)ol 3t  IHFo]  EFEo] Uty TIFn HYFEOF
(Specializations)?] A®S B3] AYAHFE T (local government
management), H|GZHA T2 (nonprofit management), T4 A2
(environmental policy), & 94+ ¥ AFEA2](public budgeting
and finance)?} &2 AF-Eopo] tis] AEZ ol ¢ AF WS 7|3
£ Assta Ao olet HEC], Ayt AduIE oo HEibx
(Electives)= &9l M= AH41Q HE Hio| W= ojdd R uS
of, ZAl AY, =A A

o =
B%o] mFP 4 Uk, AFHA 2YL 9
A
o

(Capstone Project)® 74, WEsjop s}, 14 wal= 9 A9d%
EIRSE 5

TNE 59 Eslo] ZIAM 20| Ak

‘C:’-_. 1 O A
o e B 9Ud ARE EANRS AT AL LS A
T EZgE.

Virgnia Tech, MPA program®] 4<% School of Public
and International Affairs(SPIA)+= A= 2 EA] dfdHCollege
of Architecture and Urban Studies)o] 4&<%% o] o g &
T Y, A A, FA4 A+ Z2I9HES FETUH SPIAE 3719 F
A(program)& F4g=o] Ql=t] °ol& & °F 209971 dAAH T

(degrees)& +%Ystal Ut



OF53d 2 A AME(Center for Public Administration and
Policy, CPAP)= &5Fw 2°F9 A27t &4 9 d=7t1s 1 AR
IFE AT FAH Auy g B9t ofyet, FFPFe HAHMPA)
4 F334e HAKPh.D.) Z2IOH 5 RS *Fot= 7
ojt}. 19779 EHAWI(Blacksburg) T A Fzx=2 HAPE CPAP
& E(Arlington), BAEZE=(Richmond) 5 HAYol & W] & 3
X9 oA MPA ARBIAE AlFstl Aok Falm, 19834
Virginia Tech ¥st#2] Gary Wamsley, Charles Goodsell 5 1L
AL ‘EHAH T AAFE(Blacksburg Manifesto) HEES 3, o=

F

B7ge 4942 vl dHo 2AE 7 A= w90l el {1

ul

CPAP= "l= AY 9 AlA oguete] HI=E FA45] U=
o], 20209 7], 12499 it 5 S51%= 994, 49%+= g4
olm, of/do] 672l MPA S F 54%, 5789 HAF I T F
44%E AHAgttt. CPAP= E8Y 9 mtEE]] o4, a4, &= 9 A
FEO|A LFe Fyo] = oY, Wz 98 @ NGO A&7 A=
2 FA"EY%. CPAP ©o]99] @Government and International
Affairs (GIA)= Master of Public and International
Affairs(MPIA), Ph.D. in Governance and Globalization & &9
AL 9ol e, Middle East Politics & Society(MEPS),
Homeland Security Policy (HSP) Graduate Certificate, Security
Studies(SS) & 3709 EIZQlZ(certificates) ZE2IHS ZkF11 Ut}
@uFR|et O 2 Urban Affairs and Planning(UAP)o A=, TEA], A Y
ALS], o] FtHO|A il FE3 ZA|, 7Rkl FERSh A GARE] S
thet WEhol|l A ZA[AE o] AL 9] As HAof m|R= I
S s} EAAGAES YA Master of Urban and Regional
Planning , MURP), Planning, Governance, and Globalization &t
ALY (PGG) 6= +9otl At
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F(RAN) A= %%?EE} = AHFoE A&EE= A HAYUS
(flywheel mechanism) ©&0]|it}. o] Afo]EL FA dE AMHAE
THists &H|[AF £ SR AIFREAS. olsE4l UEL/T EJA

(MNO) &2 37Hd +9 & 7IWtez 74 1=zt FAE Foiglen,
7IA= 712 RAN gadol=g8 &3 Aula F4e AT of &
oM 4Hl 3 (equipment vendors) €2 5 &D
FA gz dgste] o @2 Vi Ava FE e olFUTh
1 2%, &EAF a8 SRR olojAY Yle2 M o 3y Z
A9 248 A Aokt ol F2 e FRe AHH] 4

iAol o]Fojd & e = 24U

)

qE 3G 54 olEREE B4 A9 9 F7Hgo] AR v
8 452 weA Zath YEYD A4, 7%, 29 o Wag v8
o A&HA FAPATW, AY 5oL HjHos Al A AAH
OF ROICEEA A2 80| gadich. T4 AAY Eﬂ%‘* =
A MEAD Fr] FFUA B A2e HEW &

r—lo

1) McKinsey & Company, “Shaping the future of 6G"& Hl& o0& ZHd
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7l 98] R&D HRol o B AT TUshor Aek. T R&D ¥
§ 7182 9 F18L WH EWl] FFURESS A% AhsH
2Alo) Hee}.)

o584 YEYT LIAHMNO)E FA| HEYT AHIX
2 3 JET &% F7F & ol A&EH o2 A oF gt} Eo
4 AHEY RZo] AStEHA, MNOES Ity AHERS &8
sfof ot I8y Ity AHEYL mpo| Fol o w2 7
TE "dQZ 3, ole F7FAQl AH] AAu]gS WA EI
5G EJo 2 Idf WE(backhaul) ¥]-&o] S5

E
H
i)

o @22 7|X]=F3 &Y M(small cells)E dZAsH7] A8 FHH
(fiber optic) T+5°] "4Ho|glom, Hlolg EY F7iet A=xel
E & 7R 9 Zutd Y EYI 7HeiAls FHol H& AR
olFY AE TV &kt 9 FIVHEE IA I, B4 AY A
vholl A QrdkS 7S AIAT

For mobile network operators, spending growth has far outpaced revenue
growth since the advent of 4G technology.

H Spectrum® [l Monspectrum mobile capital expenditures® [l Connectivity revenues
Spend growth over 2G baseline, % Revenue growth over 2G baseline, %
|
o 469 440
{2000-10)
j“L.“ 0-20) {itef o
S 846 566 683

28 146G 71s &9 ol%, AlF 7P 2 S7h8 £2ste I

(£&]: McKinsey & Company)

2) McKinsey & Company, ‘Shaping the future of 6G”
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Mg ug 37t AHEY BE 4G 5O LE BHHo|, o] 7
ge7] 9% 5o #E mEe olHs| BEW Aol 6G ARz
oFoINE ol T2 BAZ AT & Yk A2 AF 2T A
% 3} 414 vzYs 2do| Biaolth, 71&d ARt AR A%

of st ol HY T4 Arle] WA FAE B Ao

2) 6G At didt 9=

6G Altioll= 1) Al 718t F= FHsle} A5 1t §4lo= ol5A
= FAlsto] TA] aEAAC & ¥st ddEE, 2) 35 HEYSIY}
A= 94 HEHIE s UAMEAZSEEZE)o] 7
2 o= 3) sk 3D Fdl=et ZEIY AS 5 A 59
vt A7 9 dHEHIHE 20| FAlEHH, 4) I AAE Bt
AAIZE HlolE 3 6G 7IHHe] HloE A= tAE Edg st
=23 Al2dS OAE S A o 2 Aoz 7|dE

6G Altjoll= AFaHRE] 231F1HSub-THz) tHE7HA] thefst =1t
T dY &8 g9 E40 B g Arjavt 7hsE Ao ol dE
ES HEHA #3291 RS FH] e 8 &2 Zlo
T Ko, vFu Y Hu} &4 HehS 5t g REPH X5F WAL
FARIS) 7l d7+7F B44d Aoz Hel,

o
ol
i)
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lo

¥

¢

ol EHY=Z 6G AlHio] cl=3Ae B B2 Hloly EHfY 57t
7F A oEle BAAo] w2d Fulof AntEEZY EXt Hlojy E
g go] 2021dFE 20229714 13GblA 20Gb(+54%)E S7H3oH
22 71 9t E7t & Hupd EFY(EE YEtelA {3)2 4.69AHL
O|E(EB)OIA 6.7AMIO|ER S7H+46%) =T, 2028 &0l dzt
dlolel EFE2 7]E diH] 3Hi(58Ghb)2 571 AR ddEHH, & 2



uhe) EdE(RE Yujols §9)S 21EBQRBE 219)E S/ Aow
HET. 58] 66 Al olZHAE 1) o w7 By A

e T XR 714, 2) BF 2E B, 3) 24 L 5F 54
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ot
il

o |

3) 6G AHA Y 9 =9 5% (IMT-2030 FrameworkE 342 =2)4

2023¥  119€, ITU-R(nternational Telecommunication
Union Radio-communication Sector)2 IMT-2030(6G)°| st 2
2 v digt Al AR o, TR ol AAH &4l
7l NES FUT olJREEX, F2E2E FAl AHQ FQ FoA}Eo0]
A5t At 583 Ve EE WFEZ AXNZH= HolA 1 9
o7} EE}. IMT-20302 6G 71& /WY 7|2 ¥y Z8#E Fost
o, A NAZACE &4 AA”Y & 7MY 8a&4de SHssH]
At FFEZ AlSskal U

A. ITU 6G H|A

4G 712 ARE 452 ft § H2 HEE 7HestA e
o, 5G= 71AI%F AAoA HolHE 5ty E&st= AHE Eols
%\“—’}1 H7tEch o yolrt olA 6G= Y& AALE dAE AMAE
&5t 29 AY, JiaE, IF WS gr|FeE HIAE A
o2  HAYgHEdg.  ITU ARSE = EI%-mid(Doreen
Bogdan-Martin)2 o]s&4lo] BE 0|59 9n] Qe dF4S HAS
= @A a48y xS, ITU dd=E°] 6GY T Hako] g
S=XN Tled AETL HAG, HE, EAEE Adets d 7o ¢
Aot AP A olyT A= 22 A& 7o Ny dAE A
ok 75t 5498 dARE FHrhEo

3)
https://www.fcc.gov/sites/default/files/Consolidated _6G_Paper_FCCTAC23_Final_for_We
b.pdf

4)
https://www.6gworld.com/exclusives/imt-2030-understanding-the-itus-vision-for-a-glo
bal-6g-standard/



B. 6G #H F87|& H7F BOoK6G Capabilities)

FAANZAALATUS  IMT-2030 Z#HIYA(IMT-2030
Framework)x= 6G 7]&S 93t 157HA] F8 Y (capabilities)S &
o5t Ut} o] F HOF W EAH(Security and Resilience), A A
AlZHLatency), °l&/d(Mobility), 92 WX(Connection Density), |
31 dlolg <£E(Peak Data Rate), AHEYH  {-E&4(Spectrum
Efficiency) &°] Z&&Ertt o|zjdl 7|& IHES U EHT A< d
< W7 = WFeE WHT oFoltt. o] o] AEFA 71 671
A Q2 v Aok ol#et Ve 992 6G YEYATL 7|E §4l
7Ie& Hol ¥ W2 AEA 99, 52 Bs, 183 A& 7Heet vl

£ Agoh= dl 28T A4 4= A FaL Sl

1) AHZA(Coverage) : AHEAZE k= AJH|A A GoA B4 AH]
2o JALT & Sle 582 YUt 7€ ZEoA= AHYA
7V HAIEA e, ol =7 A AAY IFS wSith
6GOME 22d #Fo7 EgH)

2) A& 7FsAd(Sustainability) @ 6G UEYILY} AUEE HE3 T}

3) AIA B 3K Sensing-related Capabilities) : FA4 XSS &85}

of Z4H| ©A(Object Detection), HX FZ(Localisation), °JH|A|
J/d(Imaging), A= Z/J(Mapping) 52 715 +IL + A=
82 guigth. A& FYPA, =8, SHEAUMR) 59 o &
& FofollA &8&E Aol

o

4) & AZAsAD) HHA I (Applicable  Al-related
Capabilities) : Al 7|8F gzF2 EAF fo]g A 2(Distributed



5)

0)

Data Processing), %4t §+5(Distributed Learning), =@ A3
(Model Execution) ¥ FZE(Inference) 5= A3t Y ERA
o] Agte} AFeE Eof Avla FE S BE dEE 71

& 5 e

A5 84 (Interoperability) : UEXTS FA CQlemolAr}
ITU 3¥9= 719 EZ&A(Inclusivity)® EHA(Transparency)&
Hos 949 5 e g2 Yuittth. gttt 4 22 7
A2 dEsH] SEEEE AYste] S2YH YE/A
ettt

M

[k

AE

o N
°

2o

7é/K

fjo

A
1

—_

Positioning) : GZ¥ dufo]A9] thFFZQl X|E AHAt

ol H:‘

A (

F Qe gFFolth. YF AEE(Positioning Accuracy)= HH}
A0 Aike +H/42 A2t AA =H /42 YA 7HY Zfol&
oJFitt. ol A& F, EF TH, AUE A[EHLF T2 Tttt
] 718 AH|A(LBS)NA 8% A= gt

S o

A

j940_|_.
L)

Capabilities of IMT-2030

abilities of g
capd Teo
3

The range of values given for capabilities are
estimated targets for research and investigation of
IMT-2030.

Security and Poskdatarate All values in the range have equal priority in
Tl = research and investigation.

For each usage scenario, a single or multiple

values within the range would be developed in
future in other ITU-R Recommendations/Reports,

I S
II'-"f:'\‘_:l — e K\
d — Wi
So called “Palette disgram” Capabilities fof

a3 2 IMT-2030 @l od2F tho]o] 228(EA]: TU)

C. 6G Use Cases
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IMT-20309] AME AlElE 71E IMT-20209] ARE AHEIE 3
stH, 6G 71& IdFolA MEA s8tte 68 EoFsd YT 5+ 4
L5 AAEAY. &3] ATAs(ADT A (Sensing) 7€ T2 A=
< 7152 old Athe] IMT ZEo|A& A YotA] okd A4 AR

Aelg 7hsatA k.

b

l

6 Usage scenarios

(o,‘,

. e, A _
&\14 gcenaﬂﬁs of iy r,% n from IMT-2020 (5G)
& g0 ro % eMBB mmersive ati
& af R (7] o > I s IVE Communication
& N s '90 %=
e o 013 mMTC WIa55IVE Communication
e
Integrated Sensing / \ Al and % URLLC 1R LLL [Hyper Reliable & Low-Latency Communication)
- A i . Comenanication
e New
MT-21] L+ . . e
e Ubiquitous Connectivity
@ @ e nelabie Al and Communication
g \ / “ Integrated Sensing and Communication
% . &
I’E:{' ot & 4 Querarching aspects:
oanectivity & o
:’&_. ‘_\@ act as design principles commonly applicable to all usage scenarios
<, A
%, T\ Sustalnability. Connectine the unconnecte
Q"t‘g 5‘05 Mlity f cting the uncor

Ubiquitous intelligence, Security/resilience
So alled “Wheel diagram®
Source: Document 5/131 and edited in 56 &

I3 3 67FX] IMT-2000 AFEAM(EA]: ITU)
1) 99 EA(Immersive Communication)

29Y SALS AgAlA] BRHT 45 24§

= AEstH, 714 IgHo|Aete] 4ozES ETITy fEAQ] 5F
AEEs 299 XREFEY) 54 €94 us 24 gz

X
o
=

(remote multi-sensory telepresence), S= 13 .
0% 5GE o AuAs AP 5 9lont, TdMo] xYgt
= AR $7F AlgtAoltt wEkA 6GE olEdt IR oS ot
o Mg Ao ARYAolHES AP & 9

2) 2AFHAH W AAA FAl(Hyper-Reliable and Low-Latency
Communication)

6GE A 0lM ST AEs) Aol 3 292 AT 24

_'I'I_



A4 -AAA  BA(URRLC, Ultra-Reliable and Low-Latency
Communication)= FJAIXITH o3t 4l 382 714 1+ 4o
%, Su AHlA, 974 9=, A9 HHid RYEY T Ot & &

2014 W4-Holch. 5G] URLLC A& S4stol o e 4o}
91 B4 2o B 70 4] A5otE Aut

3) HE AZAXA(Ubiquitous Connectivity)

<t

6GE 53] 527 92 X904 gAE AXE dis] 9

HE 284S AT dEAA AR AElRe [oT 9 EHY J
o Aol e, S, TR 2 dAY AEAER o HEs
T2 o A o] Vg2 A AAY A2 ThHsAe Fdlcte R HE
82 e

4) g2 E4Al(Massive Communication)

R BAL ot A ANE dsio] AE AlE, 1E,
=%, B4, oy, &3 HZYUEHE 9 sd4Y 22 38 EokoflA B
Zolty, o= 7|& 5G9 YHE AEAEYI(MMTC, massive
Machine-Type Communication) 7= T% A3loto] © &2 [
Hio| A8} MAE FAl0] 235t HolHE 4T 4 s Attt

5) Al2} BAXI(Al and Communication)

B4 L dx 715 5L Hse dth AL ZIM BAle Ante

A
Aol, EF & 9T EoklA Asekd dHlolg AZet 2HS A

_12_



6) A A BA 53H(Integrated Sensing and Communication)
6GE AA 715 B4l 7152 &5t WrIAClA Ad, &5
, ol 54, &7 EUEY 9 A%t XR & ¢ =% dHlolH

E‘r;q

=

TR Z2 AH|AE FHAIXIH ol Ve A Y AT, Ant
E & TF I AA" SolA & F41Z 7HAES AoE 7HEd. o]
It A1 AlES

6G 71%0] g 4] AN HAg FEdtH,
1 A=A AZEL &3 gAE Ag=9] AJEES

A vz WY 5G Infrastructures TiEE SRAEJATE AE
71382 2023 E7HA] LTE o847t 93] 29 745, 5G ol &A=
oF 19 7HWELE LTE o847t Xl B2 AL=E st A= A
o]t} (ABI research) ¥&H, X AE(CNN, WS 5)2 5G9 A%
LTE(4G) HH] AH|AREo] AT wjgo] FE=sto] AA| o]&Eo| ¥
AoRE FASIHA, 6GY F4lo] HsiAE 3|94l JtE Hol7|=
stloy, @A F= 59 Ve AR A4S 18T o vm FHI
AMe ASHoE AAAR] FAF & AR A=,

5G o]&o] A3 z7|GAYNE EFtAL, Hiols FHF=
20239 449 6G YEHZ A= 1 B 5G Lesson learneda et
AR, 7197 AE7E 8 skl =28 AlAskloH,

% o] FAFAH(nnovation and Competition Act), 21.6¥ 53}, 67 HE
(Division) T4, B5G, L&, 6G & HHL off 350 dfFstct.

FARSHREA 56) e A% AFF7reit

@ HAds4 5 dA7IeEd 583 E3le ZEE 9 WH(Endless
Frontier Act) @ HYHEHZ 5 &k et A3 7eE-rEsts
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FE Y 7e@g=s AAstn 22Y YugdE gHoe dA=EH FAWH(Strategic
Competition Act of 2021)

202349 499+ National Security Council(NSC)2} NSF+=
6G TH YIEES /HFSE v} 94O, NSCE “Principles for 6G:
OPEN & RESILIENT by DESIGN” HI1AE @7kst7| & 5Hith.

5 HUA9 F2 Y82, 6Go 67HA Yoz, 1. A3
A+ 71€F National Secuntyoﬂ gt B3, 2. /furHo|1 Als L
5%t &A1, 3. Privacy9] Higt R3&, 4. H]%-EIQ.?-._ @17]-‘:-6}31
Aol YEYA, 5. Fo, AR, NES &4 |, 6. B 9D ZAT
g AAIRE BF Q1

T
w2 oo o

rlot

lo oﬁ

FCC 71&AHE= Y3 Al 6G working group™2 2023¢ 8¥
Position PaperE ¥7lsla 6G9 &84, Fa U9, 7|& QA
5= =9 ITU-R/ITU-T IMT-2030, WRC 20233 WRC 2027 &

o tigt Hs AdS APt A T & EiME 6Go Het
ol Hiet A=k A 6G 7l Wit Holl Ao AAE 43
At eYS(GFae o, AR AH, AFHE )l ot =27t 2

Q3= J= ALt B ok

* 6G working group 3] : T-MOBIL, Verizon, Deutshe Telekom, MS, VMware,
INTEL, APPLE, NOKIA, Ericsson, Qualcomm, Cisco, Wireless Innovation

Forum ¥
o 6GY] Fukr 9L AR 7-24GHz Y, I 29)A%E 7-15GHz tje =402 =9] £9]

20239 12¥ CSMACHAAHEHAEZHS])= NTIAS] 8%
o ek oAl ok Subcommitceold 6GoN e ol A
NTIAS] AZHHEE, o5 669 HAS A4 44, 7 . 73k
\ol BAZ Sl 2AL TSN A5Y BUS Ao Sk 2B B
Wz OAE 9 Bed 4o WUt oEAel Add oR A

* Commerce Spectrum Management Advisory Committee (CSMAC)
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(1) 917 &4 : Next-G Alliance

202190 A™= ATIS Next G Alliance(NGA)= "HI7F 2R
FEO L¥E B9 FE 10W7 Bu] FA 7 guidE EHAIF7
At olyMEE oIt 7w LSt S8 T AT NER&D), Al

= EES 2 AF F019 G4 golmAel3e ZTIL YL £
g otk B3] NGAE 'Bule] oot 28 JY BEE BE 3
& 60 7 HiE AFHT A8 A% JA U B
S B AT MGl AES AT AL BEE 2]

6G =W fit ¥HdS H2 0431 s TEPT. 70 ALY
3 BA, 71e, 29EH, dEHAClE, AL 7R oA, &4)

1 ARG Adto] A3 F2 IAAE dysty HE A @ EFRS A
—1-% A5t Aol TFETH") NGAE ITU-RO IMT-2030 6G =g
AT 7ol 7]ofsf Lirt.

NGA= o Aldie] &4l AlAFlo] HENIT AH=A|eh &7
et Aol e EES %L;—Ol% El %@2 T, 6GE &
Aol ARE AHS] T st =
233 gty Ayt AnlE 3 éU}.E_ *lFJ, AR 2 SolM AR
AEI7E SRRl wEp AEE 4 fla oRdeh B ARl Al
=0 gach AFFS 2get] 6Gol M2 87AFYel BAE Aotk

o

NGA 6G HAY medYa<= oA HE HalS A"t
oh JAA9 AS =7 g5 A E AN B9, B, AEE
87 58 AHEY, S AFoME 6GE EAstE|ojof = ofZ A
oAyt AS AmEI, W off AFL 7E NEE AT ARE A
HETh8) o2t H|HZ AESH] fls) NGA= o8 ¥7 I5(WGE)L
2 AEE XZAotar Utk of&gAolAd WG, Green G WG, =7t 6G
22CY WG, A € AAH 34 WG, 2HEY WG, 7l WG

https://www.nextgalliance.org/6g-library/
https://www.nextgalliance.org/6g-library/
https://www.nextgalliance.org/6g-library/

)
)
)
) https://www.nextgalliance.org/wp-content/uploads/2022/02/NextGA-Roadmap.pdf.

5
6
7
8
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https://www.nextgalliance.org/6g-library/
https://www.nextgalliance.org/6g-library/
https://www.nextgalliance.org/6g-library/
https://www.nextgalliance.org/wp-content/uploads/2022/02/NextGA-Roadmap.pdf

2) Z+
A. CHIPS and Science ACT

202349 8¢ 99 AF= CHIPS and Science ACTO| wa} HJA
HEoAe = vteA] Axe g olHA R4 B4 7le NS
A Q57 Y3l o]A] S HRF TEIWo 5409 EHE HjA5}
3 Qlth. o] WHete] 'ws HEo|= Ago] AEE AS A B4l 7]

5}
< Mol W 8% 9= &+ e 20| ZAHA] Utk

o] e =gPIsAT] 597 8109 B AL HAMC
H, ol old 59l Al 3609 EH| A9 T Hjo] ek Foo]
e

HA(TIP) =9 &% 2009 Z&7} Z3tHEH9 o]
HO 6GE IS Q9 A7]&e ¥ AT 7]&d figt 22 R&DE
A Yst7] Yaf v FHBEE7|EATFANIST)ON F 309 E29] AlF

v

2023 FAAZS] NSFE 50" oitEct oF 209 & H2
oF 999 &9l dikS wiuigitt 20234 7¥€ 12¥, AMY AEYY
= FA & ool wEt 2023 JARAE I EAY o I
MNOoF NSFO| A2 A Y= 2024 IAAE AHF, HE, st g
d 713C)S) AlE WS SAF. o] Heto] o3]ofA FI=H
NSF oJAkS oF 959 g CHIPS ¥ IshdolA 593t 2F 150
gt vlwstd oF 109 EE7F EolE. ot HEF0= Qs A+
M= vt 22 =7 AR ok ARYEQ} e A9y FA
5lo] 6GE H|ES 9511 AEL 7]& EokoA FHAdS R &
U= Y ds =stct.10

9) https://new.nsf.gov/chips

10)
https://fas.org/publication/chips-and-science-funding-update-fy-2023-omnibus-fy-202
4-budget-both-short-by- billions/;

o 4

-

rid ol

19, of
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https://new.nsf.gov/chips
https://fas.org/publication/chips-and-science-funding-update-fy-2023-omnibus-fy-2024-budget-both-short-by-billions/

B. NSF Programs

NSFE 22 9 9zt BEUHS Z thokst Lz ado] gt

EAE o A7, ¥4 @ 798 2750 I BA 7 Hopo]

Ak 7149 $ANTE o A¥sha 9on, NSFY B4 AT 2H4l
O

LAIYo] Aeks Ad FA A8

AES et Eﬂ Hﬂ‘:oﬂ A AdS AAskal A4
o 7, dA # ArYE =HEo] gt ARA IAIE FdskL
= % A9 NS S5 et AAA FA AL B

o YEQY ¢ HHE 7|& A7 /WENNITRD), F4 AHEY A+ /fd
(WSRD), 71& 7+ AR JEIWG) ¥ Ig A HAE 2
Frofstal 2HAS st 713 7k AN 20 o

AL AHEY Bopo] gk& A4E WHA7|L, P A

NSF&= SpectrumXOﬂ

o} 5¢ &<t AP =

= LE=2% figtu ]/\1 AP 147019 A AvjA

2 AFE gl Xox k1D

d G AR A4 3R, e AE 9 A5 B
W, A9 32 Yo 1A= B HA 5 oot 71E L A7 AT

https://www.nytimes.com/2023/05/30/us/politics/chips-act-science-funding.html;
https://www.brookings.edu/articles/the-bold-vision-of-the-chips-and-science-act-isnt-
getting-the-funding-it-needs/.

11) https://www.spectrumx.org/about/.
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https://www.nytimes.com/2023/05/30/us/politics/chips-act-science-funding.html
http://www.brookings.edu/articles/the-bold-vision-of-the-chips-and-science-act-isnt-getting-the-funding-it-needs/
http://www.brookings.edu/articles/the-bold-vision-of-the-chips-and-science-act-isnt-getting-the-funding-it-needs/

B-a. Resilient and Intelligent Next G system

20219 49 NSFollA T®#3E @0l A& FAIH G Al
AEIRINGS)12E tEUA 0 R 13) AYF 7|3 &

FAH(NextG) HEHD A AFT AL gAzes & JF2 v
= #ope] AFE 7MESelaAl sk ZeIdolt), o] T2
YEYZ Zde] 388 £ don, A A& A AAH
7HAd, Bt 9 YA BASH] A HEAD Tlee AT

A BHoZ B ek

ﬁ
>1—l
rEl
)
e r
N
1o
ol
&
ol
_‘_l
2

(¢S rlo

B-b. Spectrum Innovation Initiative

NSFo] Ad Al olUAMEH(SID Y= &5 9 5= =g
Aol Egsel HA7] AAEY A8 48 F71E s Wk
5% S 2T & e 71915 AFA o] oUHHEE F
NSFE 2BEY A1go] gt e} B4 £Kst14 v, 1 F8
gL thewt 2t : @k B4l chollje] E(Zone) 29, FY AHEH
4 9 Qg AL AE 29, 29EY A7 B5 1% %L A AT

B-c. Platform for Advanced Wireless Research

At FA A5 EHZ(PAWR)ID & NSF&F 3071 71 € §3]
TE FA AL darldo]l Hd 419 A R AT HAE
EE 7= H #Es] A 19 299 A2 Adse 1 fE

Aojtt. PAWRS Tl= SHAIeE AAAl 74 dF ARYEZE
A 74 A7 E3ES Adste A 5= . PAWRS T[=9
A AHAE gAE T Mz 74 BA, 4 7le, HEHS

12) https://new.nsf.gov/funding/opportunities/resilient-intelligent-nextg-systems-rings

https://www.nsf.gov/pubs/2021/nsf21581/nsf21581. htm#:~:text=The%20RINGS%20progra
m%20seeks%20innova

14) https://www.nsf.gov/mps/oma/spectrum_innovation_initiative.jsp.

15) https://advancedwireless.org/.
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https://www.nsf.gov/pubs/2021/nsf21581/nsf21581.htm
https://www.nsf.gov/pubs/2021/nsf21581/nsf21581.htm

Azg 9 Aulse] et ARe B Ad4S AT, ARe AR
AHY 720N LI S BEE ek

Tkl woty =7RbE 3]0J16), ARFSAIYB|(FCC) 7IeAE
91U3]17), AHPEIY ZEQHEEI1) SoME e w2g 7§ Fo|rt

C. &9 dit A #20

C-1. vpol=-3flg)A FPHE EXHFA] 7| ZHWireless Innovation Fund)

20239 8¢, m|a AFE Abet 4 EAIPE A (Department of
Commerce’s National Telecommunications, NTIA)S & A4l
>34 &4l 7]13(Public Wireless Supply Chain Innovation Fund)
O =RE oF 5508 289 A WA HxaS oIt

. Funding . . A
Applicant Project Title and Description
Amount

TENORAN: Automated and fine-grained energy-efficiency profiling of Open RAN systems via
high-fidelity standardized testing scenarios

Northeastern
University S1:969.485.00 Creation of a fine-grain, end-to-end, and accurate energy efficiency testing platform that we refer

to as TENORAN, which will enable the construction of sustainable and energy-efficient wireless
networks.

Testing for Open, Secure and Adaptive Spectrum Sharing
New York
University $2,000,000.00 The broad goal of the project is to develop testing and evaluation procedures for open and
(NYU) interoperable solutions for Next Generation (5G-Advanced and Beyond) RAN components with a
focus on both shared and adversarial spectrum scenarios.

Improving O-RAN Air-Interface Performance with Data-Driven and Generative Al Testing and
Evaluation Methods

A research and develoepment program to dramatically improve the fidelity, speed, and

DeepSig Inc. $1,492,269.00 repeatability of OpenRAN (ORAN) Air-Interface performance testing by employing data and Al to
model the propagation and interference environment more accurately and efficiently. This
program will create a new set of standard ORAN air-interface performance measurement tools
and scenarios that will revolutionize the evaluation of interoperable ORAN components under
real world conditions.

X

a9 4 7

o
o
o

S dA171Z 81 71H(EX]: U.S. Department of Commerce)

16) https://www.openranpolicy.org/wp- content/uploads/2023/04/principles-for-6g.pdf

17)
https://www.fcc.gov/sites/default/files/Consolidated _6G_Paper_FCCTAC23_Final_for_We
b.pdf

18)
https://www.defense.gov/News/Releases/Release/Article/3114220/three-new-projects-fo
r-dods-innovate- beyond-5G-program/.

19) https://www.dhs.gov/science-and-technology/5g6g.

20) U.S. Department of Commerce, August 8, 2023
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https://www.openranpolicy.org/wp-content/uploads/2023/04/principles-for-6g.pdf
https://www.openranpolicy.org/wp-content/uploads/2023/04/principles-for-6g.pdf
http://www.dhs.gov/science-and-technology/5g6g

159 &8 29 FA F4l 7|a2 Hel=-digs FHFY
‘uj=o] EZ}sl7|(Investing in America) QA9 d2to g sjvtAo]xl

|

Fe 8ol 7tstt FA HEQZ MEES At Aol A
80| 7tsgt FA vl AAS Aot 22 353799 35T
Aekol AM|Re}; YEYPI EJANA HE S 7HAES Ao 7
iElch o)¥ 7]F2 2022W CHIPS ¥ s (CHIPS and Science
Actoll ot 2AZEHYCH, FF 109 St 159 27t AP 2 A
2 & 7Fsdt UEHA Ao FAE oottt NTIA= A HA 7]
= ZREEOIA o 1940507 G289 HRXagS AR AT AEol
t}. TEst] 2024 7¥7HA] open Radio Unit 483} 4 A1 H|
2 AgE F4 wgtow, I A" Ao deiAe dF Hd 4
AsHTrEo] AH2S Ytk AEE zka Qi

fjo

N

C-2. 1] ZFHE(Department of Defense) w©lo]a 2 AA}Z8}
g4 £ A3 FY24 Z2AE2D

o) ZHEE CHIPS ¥ 3sHFH(CHIPS and Science Act)9] Al
g o]F HiolE dIEFHY ‘Investing in America’ A9 dTo=
uo| 32 Ax FFXY  (Microelectronics Commons,  ©]3}
Commons) X ZZAE(Call for Projects, CFP)E HstH, o
29184% €& Y mo|l3=AA R ERo|g 9 A&S AYsh=
Z2HE REAT AYAEZ HEHH. ol "EY 7ed A& A
St Hl=r wpo|d=AAF AR A WHAZ|E= RS QA& vt
F5tH, JAAE 3&7]0] o]Fold dgoltt. HHH= A= 7|dH
tfgto] Fofto R, o] IRAELSL n|= =7} EeF AAA
Ago] "l A mo|d=24AE AlEFY = BiAE ST Aol=t

_\:,_I(

0] 9]3lofl4 2022¢ CHIPS ¥ #ehHE B3e o|%, wio|a &
ARk A, Az, H714 € HAES FYss 53 v Y 7t

21) DOD, Microelectronics Commons FY24 Call for Projects to Catalyze U.S.
Microelectronics Innovation, 2023.12

_20_



JAéghs D Zleol i A HIE FHEsi A
71 AAL dee FHAE = A0T. A = W dist 7]
et mpolA =R AAle ot Aoz ofofx]r] ofHe 7
B, A7oM AFHE 7leclFE Al

=
Commons TZ213LE =7} QtHof WA Q] ulo|4 2 &R} 7|&o

re
+ A1 Ho R o
wr 2 N O &

o v 1
AES IHoIA dFHer TS o U=S o, vl AR
T8 g8 + Uxe 7Ie MEEZ A= 5 =S & Zojtt. ol
Sl vl=el 71hE diske SRe Ut A diAdeE digtR vt

O
ojA=HA 4l VeZ AT &+ U 7IFE €A =

£

IFHHE Commons T2 F 209 2@8& FYsH, o
AA 7HA F8 7] &ofol| 44 A= Hed =
Kt AX|(Secure Edge)/AFEIEWU(0T) HAFE, 5G/6G 7|&, <
sA5 St=dol, IR 7le, HAY] HA  7]&(Electromagnetic
Warfare), A8 =°F 7|&(Commercial Leap Ahead Technologies)
oty ¥R = AFE 2 7E A 7= ¥Este] nl=9 mho]A
AR A AASHL FAHCE AP Aol

K2 oo

C-3. 7] 9]%], H.R.1513 - FUTURE Networks Act <22

H.R.1513, & 'FUTURE Networks Act's SHEAQYTF]
A3

(FCOP '6G BAams's 4Ystes AAske wetoltt. o]
Eal B4 A AR 4§ 9 719, FO @Al i sk
9T A, F AP, 2E Jro fESE T4t 49 % 14

ojglo] AlEdfoF stH,

Ad 28 A, 58

— = O

ojioll GAIHH(6G) FA 7ol st EIlA
o] HiAd= 6G 7€ BE A L,

i

22) 118™ US Congress(2023-2034), H.R.1513-FUTURE Networks Act, Rep. Matsui,
Doris O. [D-CA-7]
https://www.congress.gov/bill/118th-congress/house-bill/1513
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QY] Al H]E2 509 @ mRte g FAEuw, FCCo Azt

ol Bl | A2 Ao=Z dAfHrt. o

HOES 2024 9% HollA 3930 229] EAE FHEILH,
A oA HE Folth. o] Hte] 8 EFFHLS w|Fo] 6G 7|&

oA A AAE F A Yst= Zolal, o]& &3l "

=9 AA 9 =7t HEE AIfotal, e A4 B4l 745— TS &

Astels w7t ¥4 Atk

LN
QL
H1
mit
fl

d

(3) & =3}e] ¥
n|=-EU

U5 20249 EU F971&L3(TTOR '6G T MY &
F89S 93t ¥]A(Advancing 6G: A Vision for Transatlantic
Collaboration)' °]2t= W82 T5AAAE sttt ol= 20249
24 HEpd & FOYAMWORNA =, vty A=, dfE, &
FA, A&, g, A9d, 9=, 183 v= 5 1071=o] =Rt
‘6GE Rt 93E AR5t TE AW AANY A, A, 3
Eg7oldt= 35 AEF I 2 Yol Wl FAKSHTH23Y) w=tat EU
TTC7F A&t T&5XARY] +8 &2 ofgfet Zrt.29

23) § BEHALE Jpgoln, FEUstol, 45 o] /b, AT & 9u, Heso|n)
oPHEt AR 2] et A WA Faye FEstUA, 6HTH6G) M FAI AAHe]
AP0 LS st B9 WAL Mstol, B2} hHE BEste MY £ A 1% 2)
71 2 olojg BEske 66 1% A 3) eslu. B Kool Zeloulx] B3: 6 A2
Slo] AbgAte] mefolujAle} clo]e]

R A22E AY FE Q 2R 5E 45 2 AA @

24)

https://digital-strategy.ec.europa.eu/en/library/advancing-6g-vision-transatlantic-colla
boration
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A-1) 6G ¥ Het, A, Ed8e & 24

AEA BABE 6G AL hBeFolde B ohd, mek 2
A9, 45 284, 44 A4Y, A2 994 5o Iy A9d =
mol §Alo] A& FsT AL BE, B4 En 59 IAH
A, N8 Az BR, AF 24 A7 59 719 EHo] BE 7]
oI 5 Qe AAES AT vk wF ARUACIHY A& At
2okt 6/1A Aze AEaele s, ES

N P AR ARUANA,
ARUAH, 5
f% AL A4 $R4S WA AR Ao 7 Fa
Hokg At

i
T
o,
L
ol

ol
>,
We,

(1) 3%, ABH, A A1 BES fdeb] o) FFo=
AL, AT Fa(A% 71T 60)9 BHHE FE, F d=
ZPEREA5HS 93 6605 99wt

@ F4 B4, 59 SISgEL A-TH WA FABUE AT

@ Y =T SRAS olg BU-UE 25 97 0 94 84S
Asfstel e Aupt HAHOR § B 714 Zu] S2(TRL

9% 5 YES Atk
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®) ) oAdA "ZEHD A/ML 4, i) FZE HolH AE H

AI/ML ¢l % iii) A = Y= A/ML E AJAHE RS
A dY S Al Hlo[EH|H oo] A HolA H HELH/7]7] &
Aol F8 E%E—iﬁ: AAstz] s Rt

6) +FTHEH T4 T B o]=27|714] 6G HEHIE At Al
22 5498 YAYUYES 15517 A & Fxoh E Eof
o= 6G v 9 AZEQojo] Q35 7|& HEE &8st A
B2 H VIQXE At AY 324 gA], A 2 32
A3t W-go] ==t

HEQT7 6G AHEHS R
713818 AdEstr] sl 7hHsgt
55 o= U ARE Z

35 HFE: 3GPPIIA 6GE Y3t s TEH F=H
S A5 A8 =9 oh_ 2030¥3 1 o]FE 93t

- N NEE vEYEE HEE IFEelAE
oJjste] AR MENA s BARAM, YEHT gt
2Rl st=go] % £ZE0] 8 Bz

. HEZA: EU t]Z22 A [oT, A5A I 2%, ulto]
gl JEEHQWHE, TX QFA, AHIE Alg], edA =9 &

ot FAARIONA 7HA] BAE 7138 S5l R EAR
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(4) & gt =9

Open RANZ wu|= AJAo|A Z=+9] QtH(security) I3t
network 5 H|&Z £0]1 "= W A= AAES UEYT AF Y
AAYZ =olge A A4S #-A =952 e Aot 1
HYy vl= Wilson Centerv+= 20239 Open RANS =& W37}
modestotH il Al&o] mixed signalo] ¥WAYstar S A Ao,
Open RAN 4ol Zgsirhd AFRE 29 HEst =x 44w
policy intervention®] B Q3 o], Open RAN H7IE 93t HastH
71 Aol dQstrtal westal Q7% Shtt.25)

o]

4

A B 5T

20239 10¥ "=, F=, 25, Ay, 422 S4AFE 35
A st 59 olfolA dEE =2dt7] g Global Coalition on
Telecommunications(GCOT)E TA5F3 .20 5722 ZF5ABAE
sk, AR IS owdt 6G 5 "l B47IE 4 Htd <t
4449 gH, AV e EE I 5 et S4AEF FAIS0 91
Y57 = St

2023 9¥€o] &= Open RAN Global Forum 2023°= &
AAgAe YEYI ] ARAYEFDA, SW/HW @A, system
integrator °] ©°% Open RAN A=A &7, AT F3}, A0
A9l A8 d%, Open RANY A5847 A5 ¥4, Open RANY
oA 9] RICO 24 5 =9latqutt.

% F9 ZFAMA : AT&T, UScelluar, Intel, Small Cell Forum, Jio,
Vodafone, DISH network, Verizon, Deutsche Telekom, NTT

Docomo &

25) wilsoncenter.org
26) openranpolicy.org, ntia.gov

_25_



202349 89 DeepSig(FAEAEol Al, Machine Learning ©]-& &4
717} NTIA(National Telecommunication and Information
Administration)o| 4] A|&o%F= Public Wireless Supply Chain
Innovation Fund*9] A WA 2 AH=o] oF 1508 =& A
dukorty. st A WHA Grant recipient AAES Yol Open
RAN R&DOl 19 4,6000r2d, Ao d&d7 HF 5= 3 testing
4 evaluation©] 129 €& o4k A o] AH= v AU

*  Public Wireless Supply Chain Innovation Fund : 213 National Defense
Authorization ActOl 2t SQIE HME, 224 HIO|E F2= CHIPS2t Science
ActE Solf 159 Z| H2E K|

y o 1)
oY EE =02z =X, JHUH0| L HS2E87ts0t AH|S2| testingt H7L7H
2 X3S Soll 0|52 &N 018 - ets =X, M=2 5G &H|, Multi-vendor &H|
2t Zdghit 4 5 MM SIHE X|6H, i BE, CIRIGHT MSRE7sSt HIE
30| 7Hastet HOMMO| EXZ Holstil SHAMSHIXL &

202349 5¢¥ NTIA= Open RAN Security ReportE Wist
1, Open RANQ] HQF 9@ ZAsty sy Y3t WS AAls)
At & EIAE Open RAN EZH AFH RANO| HF7He 20
HOMS HT 4 opal #dsiith g EilAE Open RANI A
42l RANO| 7HofiAl= EQMAES AMEA & Aot gl 52 E,
Open RAN©| HIEQH 49l “attack surface™& 4 H35|Z] s},
Open RAN 7oA 9t E451A LAst= HAH2 4% =0 1
Aty A9otdtt. & HiA+= Cloud 7|8t 2= AEFZF RANZ:
Open RAN, &5 HEFA F55HA [¥FE "lA= ZAolw, Al
Machine Learning, Open Source SW+= Open RANO| &3 A%
ofyw, olg #H HSt FAl= sjdo] EVMstt Ax ofYzal HYyst
9tk T3 Open RANE  operatorE°| 794, EZE5HH
specificationsE 7§t = A3 HEYI HSZ #HE 7HA oo
A, 7HeHE 2%t @04 X Badeo=s Het o|fE S

T Ates A, A +E22 olFAE g2 Ade A F

wk e
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Q3 Felo] AL RQITHe Mol Here] o] ool § wr}
T Brhsheet

HEo] Y M= JLHAEY F7HAZ Open RAN E
oF Het o] FskaA o] QlojA Operator?] 9T x5t Aut
Aol A|AH”o] 3t Operatore9] oldi= A7} £8FL FRdl,
FFHo7E FFY AFE Fo|A "= AL Operator? dTUS
AZotdtt. Open RAN I39A, AlAH  integrators, J13il
Operators= E5F A9 7]&o] digh 4ot AldS AA A5 9
A= gHst, Y 5 Qe FAFHS AASH] s =Esfiof &

the ggoltt.
B. 224 A% 4%
2023 HE

Open RAN AJ&F
2395E 30872

Grand View Research® RHIilAoAx =Z=H
—t— 22% 169 47508 @22 F4tEglom,
Hat ZFE(CAGR) 33.0%% AS=HUt B
5to] Open RAN A % ‘:i'i' B (Private Cloud, Public Cloud), Yl
EFMEG, 5G), FAHLA(SW, Service), I WH(Sub-6GHz,
mmWave)ol| ©2tA] FEETY THsi.

44-:|4§1

ohet A¥EAQl Open RAN A2 25 A4S 202299 H]

OH ZOZSquﬂl‘— oA 551327, TRIste] Dell'Oro Groupd &
=710 Open RAN A]e] £=9Jo] 10~20% 57t

St=H o= 2H] olFH 40| FTIStARE 22¢°] M= &St
A Fka gkt ol tiske] Dell Oro GroupS @A Open RAN
Algo] a4 AFAAHOperator)’t FE5t= FEHIE 0|52 FAF £
uet AA| Open RAN AlFo] 37 F&FS wtil Qlof, sd AMAA=
o 5G TE FAE =2 Aol ekt Aok Aseic 1ol
LigthCounting Market Research, Analysys Mason® Dish,

27) sdxcentral.com
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Rakuten Mobile &°] Open RANE 29%stal Ql7]& sy, ol
AE oA Aafgo] AlgtE Al GAIZ= HollAl Open RAN A%
A& FEstrlol= AT Avk= FE A AT v Qi

JdH = E751al Dell Oro Group2 234 U7kA] AA RAN
AZolA Open RAN AH|7} 6~10%S AAE HAOZ Bl glod,
239 17719 B4E £8Pl &5, Open RAN AHA|7F G% 9
AHETE HE2 452 JRESEET Qe ZAo® wewitha BrgTh olef
HH 5 HiAE 4, NEC, Fuyjitsu, Rakuten Symphoney %
Mavenir7} Open RAN Aol =245 U= dAIZL et B
Aot 1z 2023¢¥ Vodafoned Open RANE <F 109l o]A9
8 W Cell citeol &df 55t AA WEYFZL] 30% FF7HA
Open RANEZ I1&5FZ =olZthal ¥el v Sl

C. "= W AR 8%

2023 129 AT&TS}F Ericssons &FF 5E%F 2 1409<
7529 Open RAN QlZZHE 5T Zolzhs AgS 352% I}

(28 & 52 249RY AP AHoE, AT&T= 7|& &4 7]
Aol FEZRA QU Ho|2ofA Hlojyt Tget AAY St=doles &
&5ta], § HIZA AOIE F55 &5t Y AoE V|HHH. ¥
25l 2025WHE&= Corning Incorporated, Dell, Intels o

JA7E A dgste] FA HEHA Auto] 232 Open RAN 73
dofl T of|Foln, AT&T= °lE & 204 T7HA] 74 HE
3 EHYY 70%7F MYE SHNA ALHES dvhe SFHaL B
gl vt Qlth o]E 5| AT&TE Nokiall ZH|E YEYIAA AAst
Aohal B3l v} QTH(AT&T CFO Pascal Desroches, ‘129 ExA} 8§AD

’
i)
ol

i A

28) att.com, ericsson.com
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2) 7|et #8371 4 F8 A H/EDA &F
(1) F-EATEV)

448 AXSAH(European FElectronic Communications
Code)> FHIAFEU) W AASA AH|A, HEQZ, A A 4
AE| 0] Ao tHeE ZEHQl WA mydfldo|tt ol= YERZAY
At AHER I, HEQA Het B X 59 A

3] 78 2021/208590 wh 20219 119, AFE HERA
I AMu]A F5 AFA(SNS JU: Smart Network and Service Joint
Undertaking)°o] ¥ € dAE ATE SHst7] Ag 78 mEUA
% Sl ¥E 9 AF XY dAz AEAL30 ol 8 FJEUY
% StH=E, 6G AlAHS] ot A+ E g4 92 1551 7Y
Ogxg 9 gy HAS Y3t 7jHte g A 5G =t Ax: A
Mdots AL FHCE jit}. o] fEUAS FHALI(ECY 6G &
UtE HEQT 9 AB[A A F3(6G-IA)YF T52E FEjiTh

* 6G-1A 6G-IAE SAIM, A2UA|, 7714, dist, dF, 4714, ICT

33 5 B4 2 OAE FARE 499 229 A ARYE

SNS JU= ARE HEQZ 9 AH|A FAo] EUSF A9 A
U2 TELE E8Y F UTEFE ATt 6G A+ E F4l, I 56
HERZ 5o ditt =1 g8 A% SNS JU=
2021~20279¢ B9t 99 f29 EU dXhe Zx&E 20229 129, SNS
JUE 2023~249" BT 19 3,200% 29 T35 AFS HjAdol =
2ol 27A o 23t vE Qlth. 6G SNS JU oFdlth= ohg Y| 714
2] AERQ ZEAHE tis & A Q] A|QF 8% WIS v ot

29) https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L1972
30) https://smart-networks.europa.eu/.
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« £EH A SG AlERA AlaEE fRt ATE SA 7Y 84, Al
g gl L-HE 3.

2024¢ 11¢¥ol= FHAHEU)NA 6G A+ Z=HEE A
5t7] 91l SNS Juol 59 #E(%F 59 3,0009F €29 A== A5t
712 k3D o]tﬂ EXE 3579 A ZRAETL AAEQETY o] &
RAEEL YRR 6G 7I& MY, UEYI 2&d T4 A& 7Hedt
Al QI %L—-a—oﬂ %@2 = Aoty FEAYE o] AFZ B 2

. 789 7 AFEE deelEe XS
A gled E9] LﬂE%EL Heb ovA &4, ABAT 71N HEL
3 9 71& gl 8 AR AF

ki
e
2,
N
u
o
c 2
1~

o
o b
o

6G AUIE YEQIT W AulA A}%] H3(6G-1A32= AAIH

HERZ 9 AHAE A% §3 Ad 2 A4S tiEstth o8y &
EE= 5G, 5G %3t & SNS/6G Aol Higt FEY grilel 7osh=
Zlojtt, 6G A= 5G 335 ¥IZF SEYAY SNS JU EFolA §17F &
< H#sY, FHAYI = TF 52 HEFYH. 6G-1A+= FAAE Al
A4, A7, dHeh, dF, Fa71Y, ICT €3] 5 84 2 HgA™
FAEE 4" 22 A AFYEE STHE 220 6G-IA= #
#3}, Fuk AHEY R&D ZZAE 7|&Y, FQ £3F A FEY
ol AY(ES] AE ), =24 F8 5 AFH FHolA BT S5
= FYst=d], 20239 5¢€ AF JYoA ml=-EU 7|=F99d3

w
—

https://www.datacenterdynamics.com/en/news/sns-ju-receives-500m-in-eu-funding-for
-6g-research-projects/
32) https://6g-ia.eu/.
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https://www.datacenterdynamics.com/en/news/sns-ju-receives-500m-in-eu-funding-for-6g-research-projects/

-‘5 6G-IA2} Next G Alliance©] "2023d Z71A] AA], &, A=

G AY 2=f's /el Ao @8 AS 93 vt O]‘jr33) o]

5“1’30 EUSF nj=r AE7E =23 F97|e¥9s] 6G & H|AI
g = ool

6G EH 1439 2018 FF 2026‘—%77}21 e %
A AE TR0 to|tt. WAL 0T UStuE FHOE & &
22 BUS Ag=E ot 6G Ve ?L— Aokl 8l 2
At 4 71, YEHA o894, AeAls &Y 6= Aokl 3t
6G HIAE HEQZD 7528 A% B 6G 7le 74 84, €
HIE i, Atel HAEskE 7SSl AR 6GE 4 ciEE A0l
AE st Qlth. 53] 202399 Hexa-X-28 EHIYH o= 4
S 24 66 B D2AEE wolol, e & U A1 Aol
o= TZ2AEZ A3 2|0} 35)

49 5G PPP(5G Public-Private Partnership)= At Ay
42}t {4 ICT 4 719 35 o|[UMEHEE, 5G LﬂE-OrJH-J A, A
T, #3291 9 AESRE SX15H HOH AFEAS. o] FEYAHZ 5G Iz

2}o] FA1S FEd, A= 5G 1 E3H5G-Advanced)?}t 6G 714 7N
o 38 F1L AFUTE 53], AFE HEYT @ AB[A(SNS) T2
< B9 5G 11=3t ¥ 6G #H 33719 Z2AES ZFsta ot

FHISFAESAZ 6G °l5E4l 7ol A AlA] ofd JFE
adA], 9ol 6G dAAEE AT H od IdFZ & ¢ UESA
Aot St g S4 A4 ZEIOHS 6G A48 ey T ¥
LS B A mEUE A YTt ESAY 5G/6GE g &+ 4
A& 7hse 944 e =09 ol Ay GEYQF FEsto] ¢4
AZ2E B4l Qzetof] FFot= HAESL A x| Ygirt.30)

33) https://digital-strategy.ec.europa.eu/en/library/6g-outlook.
34) https://www.6gflagship.com/

35) [AWER]LE]E + 7] YA, 6G FAC= =Hd 23.6,1. AAMIE
36)

https://connectivity.esa.int/sites/default/files/ESA_6G_White%20Paper_Dev_Proof_V14..p
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EUW 718 =7} FollA= =Yo] 2021~2025W¢ Atelo] 6G €

E Adstr] e 79 |REE FVIE FASHO TEIS v gle
o, 20239 7%, ZPA FRE= SHASATAES S 7Rl =%
A dfZo] BYII= A2 R&D TRl THPA G TEAEQ]

d&9] Beyond 5G 4 A&AIYZ 4-sh-d HHAR, A
o HEHZ e e =28 349 doke Zx= 95U o]
al ,
RAES} FHZ s, A2 7led At v =A ARl
gele SHF 9L FIIH. olE S 2030EH FHIAL A&
7Fet ARl S HEE Ve NS THEee

2 6G 71EE =7} v]AHQA ‘AAFo]oE](Society) 5.00 Ad
= 9t g5 VR FSta, olE R SRl 3 A=
SR FFEL Z3d, EQEL NTT, 3%, ZAH 5 8 7]
At sHA|, Aqt7|Eo] Fojst= ¥ s ALAAEZ 2AARH. HE
2k E(Beyond 5G New Management Strategy

i #E] @ =4 B2ESE AEE $ESke 7|l E,
= Sdistr] A AFE =Sl

o] ME+= 6G ¥ E5| FHe} EFI & FHE EotH, =2

=4 7
M A e 30% AL I AR BES SUskn ke

@
(@)

=

(@)

a3
e«
D
Y

df.
37) https://bbg.jp/en/

_32_



(3) Q% - TIG 6G

20239 7€ 39, Ak HHE= HEE 6G dEpoldAl AES
A I gct.39 01% ‘To"‘To" 9 9z 71, 34, A+ 71, ®=2E
o g FAH de HAEA, Ak V|eAlE 2 AU A XS
7+&53kstod %57} 0G 7l& #okd =24 atii HALSE 2 Qi
Ste Ae SHE QAT QlE YoM EE ¥ S55 ASSHA
o3l 3GPP(3rd Generation Partnership Project) ¥ ITUQ} T2
#E3 240 A=4082 7]ofd ool

M i mlo N o

Tt} 202349 69 A= =Y FO vF P 9
5o we oL s S 4 gle B 2 33
229 gAY 82 YA U FHS E IFY B4 /& vae
A3 Bt ek o] WAL BAAS] e o
6G Fetolelzgt mlF NGAZH FEdte Wt 3
Nee AT AT 35 =P WA Sk

@) =

I 6G e MIZS #s) AR AAATT deok= AAS
FES A Helenet AYPRslERst Byl
IMT-2030(6C) 23 122 AAsty AT/ HR&D)S ALstw
th40 20209 129, FBH|ERE 27 FH R&D uixﬂEA Sl
02 15719 A+ IAE At 24211 Ve dol 3

riok §9£

2322 56 AgOlA YR YA Fustn gos, A A
56 REES 4989 26.8%2 AAsIT, 229 56 4H] AGIAE
47.7%9) AL 7123 A}, 0P 71&H $AE (GOIHE o]
of7MATHs BaE, 279t 7190l Hit Exet e A& 9l

38) https://www.etnews.com/20230601000138
39) https://bharat6galliance.com/.
40) https://www.chinadaily.com.cn/a/202304/29/WS644c5c9fa310b6054fad0706.html.

_33_


https://www.etnews.com/20230601000138
https://bharat6galliance.com/
http://www.chinadaily.com.cn/a/202304/29/WS644c5c9fa310b6054fad0706.html

S5kl QU o EEZﬂE—t— 11%415 H*é 19 299271%— ‘f‘:IA}oM %

= EXZ St} 508~600kn 19| FA19
J 6080709} 1145kn =9 94 6912718 &4 AYor, Fupy
S4S &8 6G 1= $9E FESH= Aot 4

Z29] 7% e HAR Yo 2ZA Yy} FAZ
7 Ay 9tk 20194W, 222 G R&D AT &FPL ©
A 7198 5o, 202149 A=AUHEHIE B3 6G 7]
T AAE 10.6% ST A142F 570d AZANME wid 7% o4

S TAHL. EI, FZHERBAA(CAICT) AFst
IMT-2030 4 152 6G WAE Ihst qA#2E AdE B
ATE APst Yot A AAFez 9" F 2% A9 6G E3] F
22 71Ygo] 40.3%S HS3tu dtt. olEt & AYaE FHE 6G
AR F29 7&d FEES At F9 sHoR A5k 3l

T} 42)
(5) ITU

20224, ITU-RZ 20304¥ o|FE 9% A ol S4A(IMT)E
27} 7ol #eE Aojk(elst IMT-2030)S e o] [TU-RO
Ae olgt vl AL 8 Hiol ot ZH At vHof st
ITU—R :,5157_ O 7H1:1¥o]__]_ IMT- 2030 7H1:11r__ Hﬁ]- Z—]H}-X—]O] 1:%01@0]
S A= Zdo] AFEHQL: ITU-RY EFYERRlS 2030€RE A
tel= 27] 6G 52 AYstz] sl 202790 IMT-2030 #& 7
3 Z4Qjo] ARt A0 R st Ut o] ZEAYAos AdE=
IMT- 2030 AFE AlUE]eel IMT-20309 F8 7]& 7|59 et A
o] =gEo] gloH, FF e Be 8+ A BYstr] s F
7} 7iE o o]ty

N ml

i1

41) https://www.dt.co.kr/contents.html?article_no=2023051502101231029001
42) https://www.etnews.com/20230601000138
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X
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ftl
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ofh
fuj
1o
jinels
2
o
)
n
ol
rir
=
%
[\O)
o
(@8]
=)
[El
s’y

S,
el
H
=
)

St H3Qt ITU-R M.2160& HEF IMT-20302 IMT-202001 H]
of SED QELR AME AIUPRE AYste Al FEE MER
eg ATT ALE didET Z8&F HH AFE AHsta UNY
A& 7Fse Y HRE EX5H7] 8] IMT-20309] 7Hd2 Z84
FHIHE A AZEA, A&7, 41, Bt /MR B 9 BY
7235, BEst 9 AFS 284, AT dF 59 Eop] fA49E &
oz AAHE. E3SH [TU-RS H4E IMT-20300] Zgol= o
AESHA Ut} 97 T}E] 4BoJA o] F23F ko tigt 2¢io]
ol

—

iy
—rJ

(R}
o o . I# oL

(6) 3GPP

=A| olss4l BES 89 7|79 3GPP= oAld °l5E4l66)
FEIE A% 52 dAFCE AgPsta Aot 20239 124 JHFE
71€E3oA 6G EESHY 8 dAFS &Y. o] FooA 3GPP
+ Release 20914 6G A+E AIRs7|2 ZAAFT o]= Release
199] 7|15 523 A= ZPETt Release 20 6G FAA0lA
HH =98 AIRC=E, 202549 3¥, 6G 7l& HIEE AA 6€9
Release 20 m7]X[Ql A+ HHAE A2 th= AEo|oh43) o|F 6G
AF ZAS Release 21914 APE Aoz olF S 6G HEO|
= 203097HA] 4483} gtk Algo|t).44)

202449 5¥Yo)l= A|FoA 3GPP AH|A 9 AAH(SA) AFSH 6
7N AGEt FAG L7 AFE U, o] o= =2 ARAR; =
Q] o]5EAl AFAAL, ATA 5 8009 MEIFE0] HAste] 6G AH|A
A el 84 ARRS =93tk o]Eet =2 6GY A AH|ALt
A 7l&o) tigt 7k FPArE B4 Bof 9 BESE 31 AES ¥l

43) https://www.etnews.com/20241128000223
44) https://www.inews24.com/view/16666367utm_source=chatgpt.com
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Sh= $8%% AFAH. E35], 202549 3o AFH 3GPP 7|&F3]et
6G 7l& HafEE T=olA Azd Aol

3GPP= Release 1994 QIEA|&/HAlRY FA QI H oA,
EetEY A3, 7EYA Ve A8 U EYQA AyA] A, BAAST
(NTN) %2}, XR X3}, olgd /N & 5G-Advanced 7|& 11:=3ke}
A A -S4 B 2 Al S gi9(7~240) AE 29 5 6G
HFIE ojojd o= 7|tE= Al A4tk skl Ut

3GPP 6G Standardization (1) - 6G Timeline

IMIT-2030 (Terrestrial)

L, o e
2021 w022 2023 2024 20235 2028 2027 2028 2025 2020

3) 7199 A4 dAE ¥

(1) &=7]ot

7]ok= 5G A 271 ol820] lE= AA5HH, 6G A= A
Tol7] fote] ke=stal ot olE2 24.1¥ =YolA 5G advanced®t
6G 71&S Y3t AFE AYP7|2 513, o]o) 39 6AT FEE FA6H &
RHEZS YT Aolztal Yt krloks & ZEAES &3 HAE E
2 7 SW, HW, 24%

FAES A3t U] &84 T AFE FXSHHE AEoltt o] Y A
T7138 9 et g8 X134t o] ZEAE= Lkyopt Y AW A

4
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Al 9 713 H S HE(German Federal Ministry of Economics and Climate
Protection), =% HIHIF|EHE| =59} vlo|o & F2} M A JPst= 49#
g] ZRAE  [PCEI(Important Projects of Common FEuropean
Interest)] Ygolt},

r7]ok= QEet: 6G P Aalstar Qiek k7lok= 23.109 2l
T W42 =2(Bengaluru)o Y%t Global R&D AlE 9] 6G Lab< AHs}
Atk T AlE= AdAY] WRE S EHELEA 4 &4 AP
23} A851E x| Yot % AE] 'HIEr 6G H]A(Bharat 6G Vision) 2]
e 79 7]ojdtts AgolhY

ol% 24.2%oE= Qlx HSAFA(ISc, Indian Institute of
Science)?} 6G &£°F A7 FEHS YR 6G LabolA X3 F21 6G F
71, 6G oFIEIA, 6G 7|9l M/L 5ol tizt A4 11Sc2t Xﬂ.—;L st
of A opF|HIAE NYSt, ATLEo] T YA} dA1TE 53
7HH}°H:}—- Agloltt. ESE o]Zet 7|&E 7IHIeE ko] HRTH Use
CaseZ WZsto] 6GE T3t AL5] EASZol 2= 7]ojT o Foct.?

(2) A E"T

AXEYIE= HZ 22 t(100GHz~10THZ)° Hgt A+E
APsta Qlek. A 5G Bt SEEcH G4 w2 100Gbps Ol*oo &
S5 94 IA ¥ {2 d9S 83ttt FREA, @A AZERA
HAA71&A 1A (Research Institute of Advanced Technology)L
AUEEN HiEB|E2 S4l A8SHE Aotal, AWolA Au E4 A5

Hoto] 24.690= EF AW ATEHIT HA} QlLojA A
AZSE AA 10}04 SOOGH 2 ?@6& AS7F SA X -3 g0 2



Ak A A7 140mz ARHUS B, £44 qEe B4 WS
38t o7t Yoty Ay AnE ]

MAE S ALg3te] 300GHz He}9] WA Zo] SR 56
NR A13E 300GHzE ¥gksto] AA|starhar ¥t 45)

Transmitter

"

(3) AR (Fujitsu), NEC, NTT and DoCoMo, AEHEH|=Z= 7]7] 7|

S A%, NEC, NTT Corp., NTT DoCoMo¥: '24.4¥ 100GHz&}
300GHz tigoflAl o 100m AZ7HA] 100Gbps ASEHEE 28T &+
AE FA AAE ottt 3502 WS 9 471 71FS
sub-terahertz YA 8T 4= Sl= v AEE sl "219HH
desjear Sl

l

o)

o|# 7jdo| A} DoCoMox 100GHzZ 100m A&glolA] 100Gbps2]
gojg £ & d 4 Qs FAAS S st NTT Corp.a
300GHz g4 100m AZ7HA] AHEd 100Gbpse] &g AET 4

e FA S LA NECE 100GHz tode] £48 24 A28

45) https://www.softbank.jp/en/corp/technology/research/story-event/051/?adid=sbn
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T4 E4& EGiZ 10078 oA etelu=E A% APAA(Active Phased
Array Antenna)s 7HEATh TA A= 100GHzLF 300GHz Y&
AMESHE &Y SEV]A AlA il =29 Y a&Z S5kt 40

3. 6G At Hslof gt oy
1) ATE A& A HEYA

= 71&9 71ed S H°1 d= A4k 7H e
o] 1’41&@?1 71& A FolA 9 Aol —’Pﬂ‘ﬁ 7H9l HEfD A2
FA, He & (petascale) AT 5’2 AAZE 3E28S 7HssHA dhe
I A 7159 A2 d%tol A A fle Y "R 55
S AIAEE Y FAE = A EebT] miEeld. ofEe AlaHE
gotal g W% &2 9 Asd  AsSHintelligent

automation)”’} Z 5}k,

o]r
m[o
F[[‘
>E

)

A2g FE7} Pejjass AR5 H0R Solud g doly
L mdo] Aol A9 FFLS HHsHln WEHT & A A
229l BAAS TEL d AfH} FFHoE AABL A4
G5 A J&T 5 YA Bk 74 8, 1A FE 2 et <
FABAD 71&0] Axd BRAe Belstn 4% A 99
AT B 52 AFAE AN HAo £3HL AZUY. I
B AL ofu] 34 HEUY ZRAEGCPP) L AYY THHS
HEALORAN) SUsh T XE AU Z12e] AL A ol

&2
ZHE zRotE]o] AFPET Q= Arslo|c} 47)

46)
https://www.fujitsu.com/global/about/resources/news/press-releases/2024/0411-01.htm
1

47) o= Al Y EY 3 White Paper

https://www.ericsson.com/en/reports-and-papers/white-papers/artificial-intelligence-in-n
ext-generation-connected-systems
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2, Al 713te) MERID 7142 A 1) MEND 29 A5
of tole Edug welsin AYg Ysivl, A
spl s, 2) A BT HEYD Ae) g %EE Az E
Ag Agehed] slolodd B8 3) YEAD A4S HH geoA
M7 BEFE FAPOL SUoIME Fash] gD + Uk

)
ox,
olr
BN o
o
o
N
o

(1) XA Al YIEQ3 Q] A7 e 714

Al A1) QeiTEg UEST Y s A5
(automation of next generation systems)°ll4] %83 9 & A
oltt. 3], B4l HEYAS A4S oz Ax 9 53 72

2 4elel Hske 7hsab gk

»

A. A2 HA QA YEYA(Zero-touch cognitive networks)

5C YEYAE vzUs JE 42HoE gAL ANt
Fgte] 23 WY & Ak A2 HA A4 HEYIR Asstn
o oo HEYIE A5Y YA% MR §Ut BEHom 3t
goll meh 2ot YEYD QXA BT HED EEZAS
BelY 5 Uk YL 234 Bk ok YEYT o, 44 2 75
A

544, 24, g 3 AFY S Az = JAE

s

48) Zhang et al.(2023)2 "Al-Enabled RAN Automation for 5G Networks"of]A] AI-RAN©O| Alx]
ZUEYI HNsEE 5ol 30% ol dole A4 meHe SUT & U AAT U 9
=

49) Brown et al.(2024)2 "Smart Service Delivery in AI-RAN Systems"o|A] A7} 178 Au]A
QRS oFste ARRcs gigdezy Hd SF AXME 40% TEE 4 oty AFFANE
EE =y

50) Lee et al.(2024)= "Green AI-RAN: Energy Efficiency in Next-Gen Networks'ofA] Al 7]
g Y EYF < 7t ol|A] 4v]E F0 35% &Y 4 Aot 93ch

51) To deliver cognitive networks, we build human trust in Al, Ericsson blog post, May
2021
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((l I))

I Central site B Distributed site I Local edge site
Network insights Site insights Local intelligence
Network intents Knowledge sharing Distributed learnings

O 7 R BA UEY TN 22 % 22Y & AFE oA

71& ol5%Al HEYIE BA AEIIE0] YEYIT EZ=EX,
714 ol% 2 Ag wE, A ?ﬂJﬂrE““Oﬂ et AT A4S &
g5to] AAlste #eElstoieh. 2 56 © 2 A vwshE 24
71&2 Qs HEYI EEZ2AE HS BRoH wEglon, ool
ofFe AMg e Alo] Hid 4 AMEY o Zrlegith
o3t WalE QI8 FAIMUAAFANA 9ol HEYD AA 4 &
oA AIY A YL H™Wzzo] Aglolch Al 7]d¥F Ap=dl= 27t s, A
B 24, EYI HHs}, o & % ¥E B3 5 o ZHA
HEYD 452 FIAL 5 Aok

7} A AolEL TRt T4 249 AE, A4 AAD dlo]
B 2 pelw e gug EZPshs FR dod asolth of A
€ A9 5 29E Padte G 48 4 slowt, Aol= T &

4o AYstel Axd AAo] g BHYL zEdAd &

st olgHoRE, B AfolEdA @ 4w Eé}m]
U2 Aol o he d&e 95 B8d & Ytk EYL Ax
e AA7E HolEY) e, ¥ SE Tt P ALY & 9
L Z2adeE goly vo|xele Fi Az JAEge AUst
L 2uHEe b s Wgom wasky vk EYAYG A

B
o
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)
>
g4
=

ofUet vlzUs meAAd] § Be Aol E7tHwAl o]
2o Ho] o|FojAL, ol AE 7, A% 2 B
S %9 + At 4849 4ol FHe] wet YEAAS

ox T
N
=

B BAANAREAS GBS YEYD oRE A4t 455
£ PEse Wgos wgsn A4 YENIE Acls B =, A
59 715 2 AHlse] WA BRI & o] BHtY YEYAT
S Sdoln Y 4 glon st WAoo ABIEE AU
t}h. o2 B3 AHiE Aol Aze 84 $ES AT 4 kD

AEAL} 25 A
53t o] ST ° :
% T 5 O BHoz AAHM, o9 AT AVE IHIT
B, B4 AG SR B3 £2o 2 WS I o277

chFsh g Sie

2124(Connectivit) e AHT A4 W] gt ch
e A AF WAL A ol BRE B F
3 Q4 $2g wol¥, o AYzte] Y24 Y5287
7FssHA Btk B dolt A 9 FEeE A Al B on
A AAZE dolelg Asha, Aol BAE AN 7%

g &= OPE}. ERE X}E‘Eoﬂfﬂ B == dit
FYoA el Hralo= g8E 4= 9lo], £9Y
2 Mg ¢ Slok ﬂ% EdRSe) ) i e
UTH H7Ho 2= A A
A7102 HAA nE 52 I} /M55t
+ AEJEHUIT) AEACIA ASEe 56 AARE
glolEl g& ‘31—91— JUsHA o]FolAH, ol= A4, o5, A=
o] Aol it WA Z=wQl F&ES ThsotA qhth53) o]ek A <F

52) Ever-present intelligent communication - A research outlook towards 6G, Ericsson
white paper, November 2020
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A4 (Safety) ARt 25 A AY A Aol FAL A
o o3| FF = UG B B

lo

o YEgae FTeE AUt 715 B4, HolHd] suet §2
Fo| T AYL 37 =t

Agdoz Als A9 RE AolM BEHE ITsihe A%
49l ABE AT 4 Atk ABAY &5 A
gt AL 710l 2FHo] dte AAdY 4L oA
A Rolzth e oldd 4L 7|4d EATAR oh

PHA, A, UAZHolt: BEAI 2ASS sh@sjokt AT

-

(2) XA Al HEA TH AH A+ IA

A. A2 GAEA Al2H

(Systems that can make decisions autonomously)

A2 E R (Zero-touch) =FAA, A7+ UL F|ATlSHHA
T AARS BT 1 g, 8 gAEA AR @55 9
o] MEHI AE&4ZE& IFdislete AL ougity. E5], AZREHA &
o A AEAL 7] H4-3Y AsSHself-adapting automation)©]
th o= A KXo Agoly teFet 8FARNE 7Y Y glo]
222 AT = Qe 5YE U9t HEYT 99 HIkEs W
A7to]l AAE WAl 7|A7E ol APste £E2& dol, olA= 74

7F 242 ARE YEe 2R At ) olE HellA+ 7147

53) Integration of 5G with Time-Sensitive Networking for Industrial Communications,
5GACIA white paper, February 2021
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2]
1L 'Yk(intent) &ty HET}r k= 7|sd B, HV|sE EH,
2+ EXE ofYet ot Ak x2S BIEY = Uh5d)

9l RIS Ag3 ANH HHL HHFT ALHOE AP 4
gk olejdt BYe ol WMo £2d 4 Ut Hold A4S
3 HAlYMD) 2, Edel ARIPE AZSRE W, Bk w2

Al
FE JJrXé oA Aso® WHst= ol Atk Iy HEHQL Hlo]
b Aol o= 42 oy A7 EAR. AR, BE
go]gE 7|gto g s sk&sl= ]_z_ AIHL Ao tﬂo1;<]7]
2o 2 A|ARAE H
E(feature)dt +H2 4% 2= EE“?;‘@} 5 %171 Uﬂ—ErOﬂ 6—‘}%7 —
77gol E7FssiE = ok =4, 7

= o
AGA et ARFE A=A Foke 2ol At

T

i

Autonomous Intent-driven

Make decisions and adapt to Declarative formal specifications

unforeseen situations W|thout of objectives, requiremennts

human intervention @@ and constraint

Knowledge Multi-agent

intensive 9- Variety of specialized agents
@ orchestrated and driven by

Based on learned, pre-provisioned ﬁ @

and inferred domain models \/

07 8 AHESFE @ W) Bojgelt ule) UEYD AXARO] &4

continuous optimization loop

54) Intent in Autonomous Networks v1.0.0, TM Forum document TIG1253, May 2021
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webd BAZ AEststel of SoE wwHe =
Zl Aol "astth oolHEL AEHel vAyd md, B4

2d, ARt 5 5 o g

o 1o B |
s
&
P
2
ol
rr
>
[>
o,
O,
el
N
oz
Euigu)

il
AedA AAEH S 7oA e 2=, ST YEYA AlaH
e

B. ¥4 ¥ €393 AT Aw

(Distributed and decentralized intelligence)

A2 BAF AIA”(Distributed Systems)ol A+ Thst 914
o} £Fo|A iAol o|FojXitt. AR JAEAHLS EFH ol
(Local Data)o] 7|8ks| o]FojX|H, @& XA Azte= AATE Ao

-

sxo] o) PeiHct vw, b2 AHSS Aekoln AAwl WA
AP AT, ofg FHIA AW HeolEg oz S of
ot 22d 420 AYL AAY ANt L= ANH Ane gL 9
7] A%(Critical Cases)olH 4A7F the-g 878 $& 9rt. weh
ol Wt 2R Arde AFHHE AvS BAE 54

(Distributed Nature)< Ht

of
_0|L
i)
>
e
AC)
1
BN
il
)
e
ol
)
ol
O,

£39], YEHYI dAY FA| dox BAPHEHE HolHe 39 £
$Z(Centralized Cloud)Z AEEXA] &1 2Z0|A A Z|(In-Place
Processing)dfjof & w7} At dloly A& XE FAHsH= WA Al
oFolL} HoK(Security), ZEFO|HA|(Privacy)2t &2 olf+E Qs ©o]
HE ALsteE Fo] 4 7HsotAlE 7] mjEo|tt, o]#dt HS, A}
274 HE AgHolx g ¢SS 7FHI #wEA 2o g
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ot SHA|RE 24 BEl2 EHsHAY HaFH BA(Biased Statistics)Oll
718kt = Qlol e Atz ol]ojd ZhsAdol Slth. mWEbA B4 AlA
g9] {FX(Scale of Distribution)g& &8sty, 24 ZE-S F43}5to]
dojd FHHEE & 24 U= o]H(Transfen)d 87} St

—

o9} tj&Eo], AA Hlolgo] HLokA] gk ==¥ Hloly 1
H(Global Data Patterns)= 3oF&st= Aol 7hsoith. A o<
(Federated Learning)< ol=st 9 7|¥kS mlHzon, £33
3 S5(Vertical Federated Learning)elyt £ sh5(Split
Learning)¥ #2 Rt} AlEstE EAF &3 siglo] SA skl Qltt. o]
23t 2R op|EA= HAlEd Edo] fHolg HE, HAFE i

ol

A s a8y gkt 2d 383 2d 23 Model
Combinations), 18|21 © 7FEgt Zgjo|HA] HAo| tjst = o
o] & Qsir}

2=, 24 9 Z=4 dolget HEE Htt E85tHA, &

< Eufj(Distribute Reasoning)@d & U+ o5H At
HhA(Distributed and Decentralized Paradigm)©]
QFHT ol FHAQ AA AIZF @7-(Latency Requirements)E
SZot7] S8 225y, A7t B (Self-Management), A7} 243t
(Self-Optimization), 18|11 A7} ZSKSelf-Evolution)2t &2 7]&
2 E38F 4 e HAHYH 7|8k Al 71<(Al Techniques)& &3

]

m

N
(e}
-I_l
ol
|
0

C. A& ¢ &= Al
(Trustworthy Al)

Al 719 A& A]AHl(Al-based autonomous systems)< Uj-%-
243 Zd(Models)¥ ¢d1g|E&o2 LAY, o|#dt ZES 2L
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glojelet A4S &5 A&HHo= Zggitt. A= dHlojEo] Higt 9
et dugEe B4, I8a 95 H7}“ %-5(Emergent
Behavior)o] WAgItt= Holt}, o]& oo, FYA(Transparency),
A 71573 (Explainability), 7]1&4 Zﬂ_i*é(Technical Robustness),
A d(Safety), ZEto]HA|(Privacy), 378/d(Fairness), HI°JH AHH
A(Data-Governance), H|ZFEA(Non-Discrimination), 183 <17t
9] 7HA(Human Agency), =(Oversight), WAIS A 9 24 % QY
(Societal and Environmental Accountability)& EAdl= A2 v
MEo| Aottty B ot o] 8452 Qo] Al AlAHIS] Z
A olsfsta A= 4= UEE F= H4 27550t

olZx}, Av 71538t Al(Explainable Al, XADE Al A|2HI9]
H/d(Transparency)s €7dst7] 93t Wo = Al ¢agFo| &4
A= U9 ol 1S olsiaAAANA AL & A=FE Tt A
S5 (Supervised Learning), 73} $H5(Reinforcement Learning,
RL), 714 F2(Machine Reasoning) & 43t Al 7|&of FE&E 4
At XAI= Al 299 AZA vjE(Practical Deployment)olA 8
94F QAEM, ETSI(European Telecommunications Standards
Institute) % IEEE(Institute of Electrical and Electronics
Engineers)?} 22 SAAH] T EES) 7| 7E0] A5d B4 AAH
O] Al=/(Trustworthiness)< #Js Zxsh= B4 750t

Fﬂ i

Al 299 Z5}4 EA(Evolving Nature)= I2{5tH, HE9
A3 (Robustness)¥ SFAAJ(Safety)S EASH] Ao M2 HLH
o] "WQsitt. At AiA(Adversarial Robustness)it 2 EA A
B 9o, FAA HZ 7|'H(Formal Verification Techniques)&
ol HHo]l F Al AlA"”lo] AAEZA QPHA(Deterministic
Guarantees)& A& 4 At} ESF HOH(Security) A YA 5825}
t}. o} Bl WE7} oFolA FZA(Malicious Attacks)CZHE H
S xojoF St dHo]Eel ZEto|HA|(Privacy)?t &4 X IS(Intended

r°l'

12 30

=

55) Explainable Al - how humans can trust Al, Ericsson white paper, April 2021
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Use)7t FAEolof 3t} Hdl AA|E Zefo|HA] JHE [FEoFA] &
ofof stw|, HFE o] (Biased Data)oll sl Al AAo] fI=A
AT = flolH9 FAHA HZ(Fairness Validation)e] EQ35}tt.

TR0 RE Al AAHQ] o|stA A (Stakeholders)= 1%Fo]7]
W&o, Al 239 A (Accountability) A&7l Y <Ay
E(Causal Reasoning)d} HloJg &X4(Data Provenance) 7|¥2e] W
o] "sity. Al A& o|sfAIRIe] QA AEH R ThEot
o RSk, B4 AR et &4l(Confidence)o]l 58 A¢ A5
3} $F(Automation Level)E ZAsIAY A7t /I (Human Oversight)
A2 AT 2 (Escalation)® 4 I = A Eojof it

N

D. AZ-714 €8 99

(Human-machine collaboration)

AZ2%E A53F 7]A(ntelligent Machines)= 7F}; H]A oA
B d% =ZE(Collaborative Robots, Cobots)o] °|Z27|7}A] theF
FH=E 29 Aol HA o Hol S5t Ut50 Al AP
Aol olE3t 7|AEe] A7Fe] EQel O%(Human Needs and
Intents)& 14@,3}74] o|sfisti= Aol BHAoltt. olF {5 AT U4l
At 2= B Ho]Ert Z|A/9] AlFEoioF s, Al= o] ¥y ARk
oA A7t} 7149 EY 8-S Act= A 84 ZELit Ad
o] A2](Natural Language Processing)?} FHIFEH H|A(Computer
Vision) 7|€9] EHOoE 7|HA= 7t A8 o FEsHA g
F A HISE o] A H[Aod  YAkAE(Nonverbal
Communication), & A& 210J(Body Language)?} 4 E(Tone of
Voice)7HA] Ao =H 7]A Y o|sf o] A FA=HI Ut

<

o= 7 A (Emotion Detection) 7]<&0] HAsHHA I
2% (Tiredness)t A58 AoHDistraction)2t 2 & P57HA

56) Al-based Safety Analysis for Collaborative Mobile Robots, ETFA2019, September 2019
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opotel 4 A HAot. ESEH AH o]l (Scene Understanding)2t 9
n] JH Z=Z(Semantic-Information Extraction)® Z-& G HoA 9]
A2 4o digh Z8A 4 #dES 7FsoHA oo Ze AAE
JE= 71A7E HAY Fe= 245k o E&Eo A7}y FAS

Zis}sfiof sttt 738t sh5(Reinforcement Learning, RL)}S @A A
gt 34 TEsto] A9 P FYZ oFFole WReE L W
= W1 itk I8y PHE {5 RL BE9 475 F7] Agko
H3t Al(Safe ADS} &2 Aol A= ot

=
T

S
Z2A

ro I

Al+= fyAd EY(Digital Twins)S &3 7149 &9 4=
oL 94HsHA olslst= 9 7]odstn Ytk @REA(Extended
Reality, XR) FAl= % d4 HHqA 71AY AR HlolEE AlZg}
st HAd EYy 4eAES 4 JALF oAk o= RITte] A9
42 Ho Zo] olgffstal A5 = JEF w=th ET XR UHTH
oj|Ae} 3 AW 7153t Al(Explainable Al, XADE &-&35lH 7|47}
E4 242 Ud olfE Bt A48T 4 Atk FHS 95| £
Fotrl oM ZIAZE A7 AAXTIe R S AE(Real-Time
Interaction)dh= Z°o| 85ttt 13y Y SH0A AREE= Al
7led w2 AAF EFE(High Computing Complexity)E 7FAH,
71A19] st=9o] glAaA(Hardware Resources)7t At A 4 it

olggt EAE didsted B4 A5 EFADistributed
Intelligence Solution)e] IQRsIH, olE Hsj AAL SH
(Real-Time Responses)?] 7FsaflAct webA 2AIZE] AR EA U
EF(Ultra-Reliable and Low-Latency Communication Networks)
£ XYst= B4l AdmzHCommunication Infrastructure)’} A Tz

M&oflA Sl d ARl A et

- 1=

rol
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Communication
*5G
+ 6G

Sensor data

* Visual input
* Voice input
« Digital twin

(=) Distributed computing
@ + Cloud

Remote processing
* Scene understanding

D) «— 8
—\ G o)

Processing output
* Actions

¢ Detected objects
* Explanations

Onboard processing
* Low data volume
processing

* NLP
*RL
* XAI

a9 9 Azt 71Al9] Foll W ash 4/d(properties)

(3) AT Al YIEYZ B9 38 AT 5%

A. 9E8<-T-Mobile-NVDIA : AI-RAN ZAIAlE

2024 99, o8& T-Mobile ¥ NVIDIARMS] §2S E3) |+
QA ARl AT AI-RAN FAl AEE Agstal At Al 719 &
A F& YE/JARAN) 7€ NS S5k Stk AI-RAN g4l AdlE=
BAl HEHAY 45 ovA] B&E Sislkstr] ¥s Al 7]&2 RANC]
Boote TS T AT H9= HIEYA AEs, AAITE A5 FF
3}, AR B& A Z3Ri YEHT Asdt= Al 75 YEYF A
T2} A58} 7|& el $HS T2 9low, AXT A FAg= A4
7 ERY By 9 AulA £4 BAS At Hloly EAS SAeE 2t
N && 7JAL oHA] ABIE &)1l EHT 9 HE&S dst=

Al 29 A1E ZSkeit

AI-RAN 4l AlE|9] 8 A3 n2AERE g YEYT T
A2" iE, HENS 45 T Z2AE, ouix] &9 st a7t
o Ag HIEQZ B2 A2 e Al GuEEe 285 YEYA A
= Ao HHshl EdY S HHelehs AS FHE oY, A4 vl= F

_50_



8 4l sHoA odH Z2AETL AY Foltt. YENI 45 T4 2=
AE= HEAD golg =4 9 A2 £=5 7i4dsh] #13 Al 7] HlolE]
4 S sk o T84S 79, v WS4 A= AR HAE
+FEIL Ak YA #E] A3t A= AUA B2 HEAD 3=
et Al s Aok, ofjufA] M) G4 dalels Al 2= 19 S0l

B. og&-ATERT ¢ Al 75 HEHS B AlLH"

AL Alele ¥ 28L S ATE#ILE 7)209] B4 Quale} Al 7]

-
1 7lee A ofiuA] &81E S0l &9 B8-S 2T &+ Qe A9d

5 A7 1wske US4 B4 44 YEQAC-RAN) o

Holq Al REE EWSHs WAlow A ogae YEI Edy

W ofEah AAZE AL TFe ok Al FTYSE AFsia Yon, Ax

EqEE O 1 30 SA0N HdR ZRAES 29 Fo|tt. olejg 7]

&4 ARL Hole A% $E2 Z77IT QA A|e Foln], T
=

-0
EY oA H U2 FE= Alsshe A= FRE 58)

i o of

57)

https://www.ericsson.com/en/blog/2024/9/ericsson-joins-in-creation-of-ai-ran-innovation
-center

58)

https://www.ericsson.com/en/press-releases/2/2024/9/ericsson-and-softbank-step-up-col
laboration-on-ai-ran-integration
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https://www.ericsson.com/en/blog/2024/9/ericsson-joins-in-creation-of-ai-ran-innovation-center
https://www.ericsson.com/en/blog/2024/9/ericsson-joins-in-creation-of-ai-ran-innovation-center
https://www.ericsson.com/en/press-releases/2/2024/9/ericsson-and-softbank-step-up-collaboration-on-ai-ran-integration
https://www.ericsson.com/en/press-releases/2/2024/9/ericsson-and-softbank-step-up-collaboration-on-ai-ran-integration

C. Nokia-T-Mobile : AI-RAN Y EQ3 7|& dE

=7]oKNokia)®} T-Mobile JAEAS(AD, %L, T4 F& Ul
EXARAN)S 5= &5 A SA7IsS FAA717] s A2HE] ot
EUiE AEsk YEYA Ass], A2 29, 24 HlolH dE 52 9%
F9 Qluzt g ATEo 5 W AFE A5kl Ut

&sto] Al 7IRF HIEYA e AlAde 7idste] A e, HA|

7k EdE BAjste] ol AR5 BAIS ARde] sidsty 2849 Holg
A52 AUste] MEAD A5 D AFSE 3504 Tk, E ALY
o SHES B EYD 299 BuAe Zolw, 444 A% HHsE
9Io) AR ©F AAZ TEse] AgA Sao] ME Y FFI A5

ol

o)
g oA B 715e AAlstel ©F U1 8L At Atk Eg 1%
dlole] A5t Bt 35k S5k AL 713 Hlole Te] AT e F35

D. k20| A®El st (Northeastern University)o0)

LAo|AH fighu= Al 7]&S &80t nlgje] R4 B4l 5%
TEZ0|1 AFT & Q= Yo E YE 5 QEE si= HEYA A
E A3 I A+ FRIokL . ol B9 UEYA A=) dHA,
T3 9 A5} Abto] 23 s HEol 7HessiRt

L AolAH Higtn o] FHHeHCollege of Engineering) XA
FA AT 452 AFSH] f8 Al 7146t | AE 42 Adst=T

59)

https://www.nokia.com/blog/nokia-and-partners-are-driving-the-fusion-of-ai-cloud-and-
ran/

60)

https://coe.northeastern.edu/news/developing-ai-powered-testing-for-next-gen-cellular-n
etworks/

_52_


https://www.nokia.com/blog/nokia-and-partners-are-driving-the-fusion-of-ai-cloud-and-ran/
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39S £ 9tk oL AsstE YEYA A% Bt A2de 735
of B3t YEYD ABHolHT A4 34 HAES 5B, o 1Y
oM BEE T UEYD Axde] HY, FPH L GHPL AMS
L Zolch. AL 7|8 HIAE AA9L TRt Al ool RA B4R
154 45 A, Aol A% R BA) 2 I B o)
5o MEYD 259 27] BHo] AsshA Aulx B4 9FE Folw
AHlz Qo9 AN H] Flofd

o] AT AEIHE Al HIAE E7E Adsto] YEAD B0
BHT 4 IS o EAE O ol 1]01E1 7 g os
Ssie B 292 9T 9ok Al DS BRE YYD 45 HHsis
7120] 4% HlAE AR 81 320, 7HE* %718 aZoka ulge
e WA rol2del ATAL TF Bl FueET A5
LS WAL AW =R £ B, A2 TG 9 429 0F

) 5& AFHAD k. 5L B 0 AL F Y= B
B4 HZE 5o Jlofshs g BEE Ik

(4) ZA Al YEYZ # =AFE 53 AI-RAN Alliance

AI-RAN Alliance¥ 20244 2% 26Y AH|Ql B2 2 Ltof|A] 7]
H 2epd g FOHAMWO)NA 54 S o] Ak AIE 74 4
& HEHARAN) 5&sto] 5G & AAH 6G 7]&9] W2 EHshl =
=29 54 AHAE Aekstr] Aol A= itk @A AI-RAN Allianceol=
\:]—Ok*} Ty E/\] 7]04 7]% 7]%] o:]q._/J\_ ‘(—ﬂ-}\ 7]311—0] il—o-l]% KL 011:]—
71 9 EA 7|Ygo= AAARL NVIDIA, Arm, FlR|AE2AIE ofgdd,
L-7]o}, ojufE 4 AH|IA(AWS), T-Mobile US, 2AZE®WH DeepSig 5]
3ZJtEo] glom, Ao|AR Higty, At 5 SHAI9F 3GPP, O-RAN
Alliance, ITU & 8 A7 5= A o] Folot.

AI-RAN Alliance= 'Al for RAN', 'Al and RAN', 'Al on RAN'Y]
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Al 71 2 15S 9 8}‘:5_/\1 ) Al for RANS 454l A3} 7<=
2) Al and RAN2 Ale} FA9 83 7], 3) Al on RAN% A OﬂH«]
Algt Al ol &g Aol A} AH|A ‘%T =2 F7Iglt}.61)

Al for RAN Working Group< RAN & =
tig}str] sl Al 7]eZ &8st= ol S8 =0 °] 2 152 A
3, EdE &, VEHA A 29 €8S 22 i 7leE 7idsto]
A YEYZ &3 88442 Aok d 7]ofgith Al 29 53t
HAEE &9 VEHT 299 B4 S0l1 AAZE A 3 752
7Rt EEW SHOA o] 52 2025W7HA] Al 7|HE HERZ 9
AEs 71es T8 FAAE G YEYZ Sk AL SHE Sth
olZ s dloly 7|8k YER A A3}t dugE& 1w EdY #Y &5

A 7dsto], A4 VEHA 299 A8 P =0l d =itk

ru[o

JﬁL

$

Rl

oX,

or

(0}

ol 4

Al and RAN Working Group< AI9} RAN 7|&& ZAgsto] *A|
o 41 AH|AS] A4S HHE T} o] IF _:':_ A HEYALE AL A|l&H]
7F 42 B9 HERA Ae= IAdet= 7le= /s, dlojE &4
I} AT 715F 2 T OP_T_'E];‘;g_ AZslo] AX7ZE AE|A ZAL FJASHT
T@oZLE 202449 7K AI-RAN €8 7]&9] Al 9L S=si
T2 A #2E 7179 59U9& Mk Aol ZFEH. o] I1F2 Al°t
N &% A|AE AA2L glojg] 24 7|8 AE|A HAE S5 YEHA

+3 E&4< SHelele d° Fstal ot

=

Al on RAN Working Group< RANoﬂ Al 7]4F o =] A o] A3} A
HAS A Eslel= AL BHEZ Sit) o] O5FL2 AR AL /A6t
AH| A FH(QoS)E HASH] S5 AAIRE Al °H~fq7ﬂ 14 7 M=
& AHA e S8 T EEWS 2026974 229 B4l AH|A
A5A2t FEsto] Al Al 718t ol &2 Aol A& SAlsk= Aol ol& ¥
S AH|A AlFAreke] @Y mRAES Foff AA| AR AHEE EHHEskL, 2}

61) AI-RAN Alliance https://ai-ran.org
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https://ai-ran.org

Al AL 88 AUIAS 3t HEYT 873L HAEsy 48351 Zulsia
9Ich.62)

2) A YESITe] Heled)

6G HEYAL 7120 YEQD TEE o4t 71&d wHw
A4 A3 Ale] 2 WS AAE Aoz dAEl: w2, Bdxoz
E

A Bt Ao digt HEZF Basith mEbA Aol 6G Y

ATk,

Intelligent

A Alsbledbuncion | SW0CHY  Tooporaion | SIS SmanHealh S
g - - 3 : . F i ‘ ' : eData privacy issues due to automation
3 A”t"r“f’t‘:d Di‘f“ﬂ“”t:d - : #Absence of machine ethics
E_E ROmcE Seryice » ¢ with automation
& i'-} Service Performace : © #51% attacks on blockchain
5 Provisioning Evaluation used for applications
EES— P — ¢ Attacks on SDN controllers. Interfaces.
ﬁ 5 Parameter Resource =... SDN Centered Management Dist{ihl:lted Platforms for SDN
S Optimization Management = E— Cloud \ eniter — tou +Attacks on VM, VNF, hypervisor,
g = s E L] — VNF Manager, NFV orchestrator
EE Task Policy = — ' .
5 Scheduling Learning 4 sInformation theft, DoS attacks on slices
a—— i #Privacy issues of centralized ML models
Dimension Abnormal Storage Data #Physical security threats. DDoS.
' g Reduction Data Filtering Cente: Man-in-the-middlc attacks in MEC
>
st Knowledge Feature o/j—\lldf. s on edge-based micro
Discovery Extraction / f = sl
— i #Attacks on edge ML models

#Altacks on weak cryptogiaphic systems
using quantum computers

+Compromised, Rogue loT devices

Collection Detection #Data theft from loT devices

Data Statue “” TN .K’";ﬁr

Environment

s Measurement
Monitoring

compromise attacks on VLC

Intelligent
Sensing Layer

g i i i
A u ¢ A : )
M | S P s Eavesdropping. jamming. node

I 10 A]53 6G of7|ElA], 6G HQF I JiQIAE BHS 2A
(source: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9482503)

62) https://ai-ran.org/wp-content/uploads/2024/12/AI-RAN_Alliance_Whitepaper.pdf

63) Yushan Siriwardhana, Pawani Porambage, Madhusanka Liyanage, Mika Ylianttila, “Al
and 6G Security: Opportunities and Challenges”, Joint European Conference on
Networks and Communications & 6G Summit (EuCNC/6G Summit): 6G Visions (6GV),
2021
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(1) 6G E3t 98 84

L 71ed A Fuy

A AHE 6G He AWHARY

6G HIE®E= 5GOIA ofH]
g2 v &~ ok ATE
SER-E KR
S7HAZIAIRE, SAlCl 24F Al
G| 78 EHo|
2 BAE 2
ez &

7HISHNFY), HE

E]}\

=

‘l:

% oo

Analysis of 6G
Security Threat
Landscape

a2

— a

11

Atk AHERIEHI(IoR)9] ik d1F
SHAIA HE |7t ol

S Het 2ASS S Ak
Aol Bl HEA(SDN), YMEHZ 7]

5o UEYAY FA4H B4
AFE(DDoS) &43} 72 HLt

2 e
4% 71719 ANE 3

Pre-6G Security Issues

# Issues of 5G technologies inherited to 6G
¢ Security and Privacy Issues of IoE

+ Security Issues of Local 6G Networks

Security Threats of 6G Architecture

¢ Tiny cells, Mesh Networks, and Multi-Connectivity
+ Sub-networks

+ RAN-Core Convergence

+ Zero-touch networks

# Privacy Issues

Security Threats of 6G Technologies
* AI/ML

+ Blockchain

¢ Quantum Computing

+ Visible Light Communication

¢ Privacy Issues

. Analysis of 6G Security Threat Landscape

B. 6G oFF|9IA 9 Ht ¥

6G MEATY T=ste opyg X Bgge A2 Het e
Je aTdth 249 4 719 EYIE 4 A9 st 9¥E
oA AEdte], T HY, dolg AuM 22 Het BAv} 24
% olth. ER, Aoldt Hot FS 44 oy AB YED 7 5

o YEYD 34 52t 9 & Yok BAY YEQD TR 29

2o BeAe FBSHA, Hote] FAHL B ofFA WE



C. 6G 7|& B AF

AT 3 7174 sks(ML)2 HIEYA & AssE 53 452 &
FAIZIARE, EAll Eﬂolﬂ %, Bl =8, 959 5 A= HeQ

=

1 O 1

A7k AT 5 ouck BEAALS Holy FAMY EA /E B ol
2el0)d JHE AR, P BFY 71E0] BHow JIE U

4S5t ®alo] RESE £ Qo= 987t Atk ESE JHAIE
(VLC)2 7, A% AY(Jamming), =& =HT} T2 =73 H
d ZZof FeFsitt.

(2) AIE &85t He 98 19k 7led FFo] 535t
A. AFARS BA 314

AL 7]5t HOE AlAEIS YEYD BT Bhx EyE S
. 4% 73 S5(0ORL), 44T 7 AY $A A2HNIDS) 5
HESD WY, IP AFH, DDoS AL UAZF & 2 wolshe o
a8t ol 7148 7= nel mdo| S welsl, B 4
E93 TxoA% HHA BF gX9) 5722

Ie-arnaiA] |= ..-' :

Models

- Detect Vulnerabilities
- Predict next Anacks

-Adversaries

Poisoning Data =

Extracted Al Models ¢
Automated Network and

Service Management

- Attacks on Learming Phase Server
- Attacks on Inference Fhase

- Model's APl based Attacks

2 Onverg
‘“——l Adversaries @ ALt 6G s 2 Defender Intelligent Transportation
o Beart Alas an Offender I 1
Al in 6G AI: For 6(‘ Adversaries A.[ 6{ etil
Operion Securty g Al Amacked Alinoc © [T RECANREGIN

=l 12 : Al's role as an Enabler, Defender, Offender and a Target in 6G Intelligent

Brain Computer

Interactions (BCI)

Other 6G Applications

Transportation.
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B. op7|EjA Ht 4is

AR HFHO A3} sh5(Federated Learning, FL)69-L dHo]H
24 shEo Zafo|HAleL HREE Aoletal S2Y 39 At
Stttk AL 718F 85 24 Ala"l2 717] ddE dds

Fof ol AT "X ¢ AT B E Asstgo A Q] Hhojel v

C. 7|3 E 73t

EEA Hets A3str] s A o dEst Ve A
7] E¥j(Quantum Key Distribution, QKD)657} 4% ojt}. o]= o
olgl A% F W A=E HAlst HS A= 7hsotA ot ERL
Al 7]9F HQb A|A”l2 wdl ogst BH%], g A5, ol BAE &
S YEHA A¥te] A& 7A@ A=ds Attt

D. A9} # " &2 olf AT

@A AFSE Al 7|9 6G WEQIE YEND SFolA Azt
o] e Folof SH= AL VEEEE 4x 9tk YA SHishs
4L Qzte] AR QS WAl thEe, JAE AHY &F
Ve ThRA] gtk Al AARIS SHESE TAWS WAl
St QY olglAel ARelA =7
9 shamoRA, “dAc| ot

al

=}

T

4> & 2l ok
5 o W

o

o]

il

64) th9] Zefo]dE dufoj Ao osff 7|AEFGRHEE SIS AA & Zus JHAo=
ot AdHolth. F2Y stERdES 1E5] Yo 2ZF 2dS Fole 92 o
MY R 5o Fojste thae] il 717|7F 2-gupolA &3 Fof Sad 2ELHE
ot A shg o dYAo|nh(E4: Al A BAE LS, K] ARLS HAFH 24 Al
&, 2021)

65) &= F4l(cryptographic communication)olA] AL AStAl 570 o] &5t FJHO| FED
o AFEElE O BYYE A/ -BHlicte 71H EE 7]e. Boto] gt 441K}

&57] 2HI(QKD) 71e& AH&cte] &ssto] Hast ujUr|E Qtds 2
SrE B g4V =de] FESAEoAH)

66) M. d'Aquin, P. Troullinou, N. E. O'Connor, A. Cullen, G. Faller, and L. Holden,
“Towards an 'Ethics by Design’ Methodology for Al Research Projects,” in Proceedings
of the 2018 AAAI/ACM Conference on Al, Ethics, and Society, 2018
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A2E HA AR GANA euld Foo] e =L Bedosn
e, 271 WA 2 TS AL A5F 66 AxHNN 98
g % qom, slolseel, WE I FHS AP olY Aol AP
F9L DY 9 6G WLolA Hlole] Lo £3HLS TR 7
¢ 249 Ago B 4 k. ok, vl HEYIC|A Hole =
SolMAE B o AFSE wAl gl g P AA
Foloh #EH 7t WY Holtk

4. T=9] FH| AR

qHte AT o EEA 7149 6G RopolH AAHe A% FA)
7] glel A%, %2 719, B @ot Asle] okt A AR
(R&D)S 243t et

1) B3R &v 8%

Wel7|ed B4R 20239 1149 '6G A S04 S X
St 2028W97HA] oF 4,407 €9 dlits F7t= FYsIE A F8
AT Zoks FAEAL HHMY Zof HERA, 6G FAYEHA, Al2H A
&, BESIE FEET, 4249 ZofolA Adetd Ve ide SRR Q.
g S0, FASANME A 5GoIA AR E= tge &FT A A
=AIE si2st7] Y8l 7GHzOIA 24GHz2| A9 SHA(Upper-mid) 7|<&
< Ndstal, 2HFASHMIMO) TEY 7S Aokl Sl

wHtd o] YEYT R st=glo] 49 71E YEYINA A
U 2ZEg o] $49] E2h-E= YlolE|E(Cloud-Native) 7€ =U& 7
St ot Al HIEEHA Eoblldes 2114, 2AAA S4l& 7HssH
I FAE 7]< 7ido] A8 Foltt. E3t, JAFAS(AD 715 YIEYE 9
o] 7led Aol Heb Ast Ve e 94 Hxe AAPHA.

N2

ok

e
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A= T §HOe A5F0% YAl Qi) "Al4xF Hupxl
2AY' S 3 203087H4] 91497 10071 S, fﬁﬁ%# e I b
Z2H7} 255 Qtt o]E X YsH] Y9l 'K-AHEY HE'SE XA
A} Mg 27 Foltk, Fulp TP Fuis AL grje}

Axt 241 Hasely] et nEste we) AAg e myw
2) %8 71959 9%

A9dA, LGAA, SKEEFE, KT 5 5 8 ICT 71952 6G

71E N RESkE SRR ARl SR Thetal stk AR

22 A AR FEote] 6G 7le REHS $AEE Boke

=A =ofel A5402 Hofotal |lo. LGAA: 59 Zeteon A4,

AE, BHE 2EFdet gt 6G 7IE et RIS Pt =29
& 97 ZRAES FA5L Qi

A = 6G 7IA= 71ed HEND 225t £ZELO] 7ig
FEYotal 3lon, 202349 6EFE HEND Asd HF 2ZEO] Net
= AlEReRe] Al garelES S HERA EY e, AR
glolg B4, 9% Bx] A|AH Y S 2511 Qlrk LGAA= 20194
‘LGHA}-7Lo] AE ALAE' S A9, A E9 66 ¥d71& A
2 S48k o, A §4 SA & HolH AF Ve Aokl
Atk ojet oA LG frE&829te] A8S B3 6G ElZH|=2(Th) H < ollA]
o] A A H7|E w$ 7 20 A9 500m Hloly 4l Ade 454
oz FPo|= s,

SKEHZL Adi} 6G 71& S st FaztAE A At 6G
2 Ak A, oA Al Qlxet 283} Foly £87]% AT 5 YEYR
7% 71% 17 4 35 N A7 99 ¥s Soeits Age 2w
Ak E SKAAFL 6G FoH5 54 T HH| F 125 A
7] 9154 SISk ) 6G TR Fuk ool st
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W= STt Ee IO SEAARANGMNIZ Gt Hof 314] 7]
8 7195 FAL 919 AY DefololrdE Folge.

AEdthe Ao,
3) 8 ¥3j¢} A9 9

S HSA7EE I(TTA= SAEZI | 3GPPY e %971
J_]._E/q 6G Ry 7H1:ﬂ'_4 XA]X%O] Oﬂo]-_Q_ _/,\_=03 %\1—4. TTA-— ._‘,11-141 7]
I AFA7E A4 B2 J oA F8 AAE FEY 5 UEF AW5HH,
6G AHIA AHe} 7] AN Aok A=4o=® Zofstal o

20241 9Ll AFEOA 3GPP Zut sl9j7} A s|gom, of
3ojolA 6G Al Aelest 71& 2] =olEglth. TTAL EHE
8] Shmoh BT U 71US) AR 43S 95 AL Peloh
A B AY GBE k] Aol ok TTAS F2 7 Qo= A7
AH|s w2, 88 A, 2R Y AL 9% 9 dEYaE gt
.

AAMdste =7jotet 20239 FAAE Adste 29 &<

SR LS, A FASUIE S GE $EATE Agsp)
2 g v gk olF §ste] kevlobs 4.7GHz RN 2E3He 56
E3l% RAN &34 5 FA A WEYD £THS EFF HA
ool 2AL(AirScale) FHIE AAGe] AFL 56 ST A G A

HAEd] B8 ofAolth. BaAste] AAstuE krloke] 56 3k
A2 283 56 e Wfle] B, 56 VN 2R, ABAE/H
A ed AE A 9 get AAe) £RES BB ALtk Ago]
t}.67)
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2= : vRAN, AI-RAN 5& H¥sh=
2| Ea Hﬂ—‘:—i =82 Aol -?_}%3}01 g *EH AlAHE FU
471949 FARFHARU)S k7]ope] EARFW(DU: Distribution
Unipo] &5 FEfo]t}.68)

4) 97 Bt

SRS A%, 719, o Aol 6G 485E BEE A4
A A G B sk ek 0|2 Fo 22 Aol
/I FEA 8, HEE 43, GEL ) L LEEAR) A BRE
s 52 BEE AP Y. 59, Bt A A FAj9} /]9

o) 71 Bl0] 2GS 6G 7140 AEFOZ A2l W] 91T o]
714303 e,

E, RS 66 719e) A2 A FAS 245 el AerE
AT F47|YLS Ao R 3 XY Ze I nlEsty 9ot oS £ o
U 7% WAL HAIA ojoltiole} A7]&S BT 5 YT AT A
A5t it oleist FAHQ MekL Bto] 6G 714 AEFOR A7) e
4 F2% 95o] 5 Ik

5. FF- Asfor & AR}

6G 7l&ol 941yt 712 FEZ AdsteH tggt olsjTA R}
7re]l dEo] ARG A ¢ FHpZHo|n o]lEsd4l HE/D IJ#
(MNO), B4l FH| FFHA, BF 7138, 4G +73 A% enterprise
verticals), &H|A}, VA A2HJA, 7]7] ARGA 5 FHLAT old)
TAAEC] 6Go &4, 5% E 8 AFg dis| =710 &9E olF

67) https://www.yna.co.kr/view/RPR20230405010600353
68) https://www.yonsei.ac.kr/sc/intro/pressrel.jsp?mode=view&article_no=239871
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L Aol Ao WA LS v o] = i
MckinseyollAl g3t H11A692} ul=t [TI7} "= FFo| 6G =HA
o disf A7IgE Ad 52 EWE AP B4 & T Zavt
At

Mckinseyol Al Tt olsfdAREHS] 4TS AdEHFE Sl
6Goll gt 7Itiet S-S ARG A, Bt 3o Rt Fist
A Zol7h Byt 53], 669 U W 4TS AT " 240
gt ode Sl SigHT. olsjuARE Awte] 2A A" &
At F& A 6G HEFo| 7|E HHMA QI oA THAE A&
& 5 Aol diFt 34H AlZoldlh AU gHe Al A
Y 25 AH 3594 (vendors)?t £% MNOEOIAMT it

7] A(enterprise verticals)&< 5G 7l& =Y Z7|d E4sta
MHEE 482 37 g2l 5G olF 7]&(6G)< otd 1#shA] gk
AelHh. B2 7ol 5G AAE A5 MER 7= QXS Q=
Aotk &HAE GA] 4G9 5G9 AolE wHAIE AHRlE EFst
Hes| QIAISHA] Kol AFolth 6GY MEH 7HeAdS AH|AF Q14
oA &ds] A= AHict vEg HEYZR 7|eol it == <%
s A ot A WH9 7l =9l =gttE o] Q.

i

6GY F2 A AFEARR] enterprise verticals®} AH|AEO|
6G7} ¥IEA| JfAdfof & HAl QAS IS AHStT Q- F5HA| 5
O, 6G 7le g2 B4 A WH9 Hotg(echo chamber)ol 1

I 5 ok ol A FAA J1& Ade] 17, AAY Bag &
Fe 7142 WEL Az ool & 9tk BE, HE9 HE Qe
2T ool & FA9} 2 V& ARG A AR ARA AL
AAE WA S YA, A WA PAHo|T I 6G H]Fo]
otk o A, o A ol 5 YL Aol

69) McKinsey analysis of 6G whitepapers published by selected MNOs
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o |HAR 7+ FE%E H|H(shared vision)o] {TH 6G A}
AFKPDOIA F82 7 o]F7]+= olgle Aolth. & =0, HFE
o] o|FAAAEL H AL £L(peak speed), 7171 YXZ(device
density), AAX|(low latency)& o= {3 TF Q4 F THESHA
okortt. Wb, oA J8(energy efficiency)2 RE 1F0] L44&9
2 FYY. EsH MNOS 7|Y(enterprise) e <9 HEHEG
(operating expense reduction) ¥ JAEXERQIE HiHZ S AR+
(battery lifetime extension)= 9 7|t AFGOZ A AL,

0 AH= 6G 7l HaFH(net-zero) A GDP <
20 7132 QlAsk ok ¥hH, MNOE2 olZ%t 7‘4‘:’«] SHE
HAs] sostA ¢ At 1 F8 olf= MNOE°| & 4 &
(TCO, Total Cost of Ownership)& &°|1A} o= 73l ‘—éﬁ*é T
o|th. GDP A% g&add deE 4T 4 = A= g4l 7]
= UYERHZ =Yst= A2 olvA AME A4 017‘394 AIE 7HA
= SIAgL o= *%F H|E T7H= o]ojA MNO=°] A &3]
& Aol MNOE2 H|E& a&%< ]—Hﬂ JaFolEE &
| Aozt

—_—

i

& Q flo o

ol

I8y ol 6G AH 3EUA(vendors)E2 A S4AE =
Stal, R&D FAF Ao = olojA 7|& Al JF52<

At 4 Aot HHEA| A ZAHsemiconductor players)yE&< 6G FHAl
e AAE 7HAE F55] AAISHA] okl itk ol= A =87
ol 283 FAEA YYtty H7| wjFojtk ¥y md H|E
(modem cost)}= I 7Y H-&Y F884 F stH=E, 5G A 4
H| ARE S 718 & FoiE= 2HEstal Ut

2, 66O 43L olauAANE 29 BT 3% ¥ (shared
vision)ol @l k. 719, 2, FA AR, B, WEA AzA
5 RE oluANt BF BES FUKT & T PFS 2710
28510k 6G 7% el AAY 7HIsh ARy ode FsE 4
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( 6GOl| digt olsjBAAES] HFd B )

o554 YEYI SIHMNO)EL 56 9 #H&9 o¥
A A3 s|dstr] BaF AHHo|A 6G7F 271H0l 71H] F=E 7)3=
b o UASA FAleHA] Eotal k. B2 54l AMdAHtelcos)E2
GR9 Aglo] "gsirty AT gt AR AbE|(use cases)E
golotA] EFgon, diE= M2 At dagol= Ao 9
A71skal AT,

2 o
I
ol

™o
O\m

k)
o 1o
ol

Mo of

AR MNO &2 A 9(atency)® dlolH Az (throughput)=
Aoty AAIZE HAE 2dygo] 7Hset AlA7]<(sensing)oly Q1
238 M A(Internet of Senses)?} &2 vy 7€ 3T = A
7192 6GE Aok Aot &y ditks MNOS9 8 #HAAL
2 gu]&(operational expenses, OPEX) A7} At A&
AHcapital investment)Z 5GOIA 6GE YIHo|Esh= H-E &&
StH o] Ut

A e w2 X

ox,

F8 e AHA vet &7 5% I3 ¥§aE4 J3b

6G 7Ies AESH= MNO &2 74 & HE{A(RAN)Y 9
LA 28] B42 A BAR EI Qo RANS| oHA] &Hl= 3
TH oz A 29HE2 10% ol & AAste F8 A& FHolth
HIEHZ oA 4H] a
25 &9 &3, Al E AHUAESG) ZRE 4T 5 Sle olfE

A

6G HIZL 7]Z 7]A]= AJolE dgolE U Al Alo]E Z&=
= 8= o, PH|=27] F4 9 A3 compact and lightweight
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equipment)’} B|E&3|o] ¥ F 35tk MNO &2 MY Ax] A+
H|o] 214 A7) F4E & 714w duir]&(tower rental costs)=
£0]1, 45 TtAE(passive mast) QY o|=0] wE F7} H|-E WY
= WAsSH . 5s5], T4 Aol A4A 57Hbuilding
permits)g W= Ao| ojE A7t ol A JPHE AH|u LA
7t2  AldE(street furniture)dt AAAHA ESPEHE 71X FH(base

station)°] AZA djeto g 1#HE I Q.

MNOEL 5GoA 6GE29 ATS H]-g FLF(cost-effective)
oML HXA(incrementa) 02 TE71E AT xRANY ZEhe
T Y|o]E|H Fo(cloud-native core) OF|HIAE Y EL A wuto] 10|
Aol ZPEHA, YEHD 759 B2 FEo] & ufdx AH
(commercial off-the-shelf servers) oA AZEo] 7|Htog 2413
I oy A& MNO &2 AZEQo] 4 o7IEA7 6G 7 &
ATEo] JIAFol=Eg 7hHsotA wEo] &84 AH|(hardware)l
gt & FAR HEYQD JIAYe|EE 7FsoHA & ALE Hil 3l
o J8y A= FA 32329 g4l 7HedE AT A= Al

AR F4 A (radio units)E ASIC(EFEY HHA] ) € ofg
21 RFEEY, REI4 5) 22 st 9o, st=go] wA §l
o] JIgolE st= FUT HHS 5G FH] TS FAIsk= Aot
ol &3 6G FF HA(6G-light version)& 7|E& 5G AH|<t St=4
of WA glo] ¥&F & %= 7FsAol UAEL ol MEE Fre

A(frequency bands)E =UT = gltt= At SRS
(Fae g 49 2HY vs AYG)

MNOEZ H#s|22 Fo(THz spectrum)?} 22 M= 1L
e FoeE ARESHE d AYFeE 39FQ] HEE  EHRlth
600MHz~6GHz2} Zo] FgAolx HFTH Fu4 g Ao,
Y Fues TY A A 9 Ax 4 FVEE QIS v ]

G840 Iope= A7t Bt U EHNZ &2tolA(network slicing)
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MNOE©°] A°LE ZHA|(smart surveillance)tt 4 A(AR) ¥ 7Hd
AVRT 22 HEF AHAE B9 92 AT & U= AAE =
T2 ZHEE. 8y @3 FE29 MNO =2 ©| 7lso] =9 A&
2 ojojd £ Q= AE Al 2 Ved 5444 A 2
Y Foltt. 6G HESHA &gfoliE A3 st 7jed #A4
=3t AAE o2 stH, oles4l HWEYI EIJAHMNO) =°A 6G

4gste] WA4o] 32 Feo] B 4 Utk

=

E7], 9H]-&(Operational Cost)& W& =7] TA| &dto]

374 9918 HAT 7137k 98 Aol o]F B9 MNO £ HEY
B, AZe A% +25
a

Y 7 S AR AYEY. &, Vled A HEY 29 284

X
i)
[>
)
c
4
@)
2
N
(@]
0.
(7]
(@]
=
S
(@]
(@]
P
i
£,
1B
ol
2

(§AA R (Innovation market) 7H¥o gt 7|z

YERT A FFAAES 5G8 mRVHAR 6G7F AFY Awt
o m&g g4& F=& dsge] E Ae=x HA Qo 55| 6G #HA
THIAAES 6G7F A8 EQ(digital twins), HWEFHA(metaverse),
Al © A AIZ]EE AH|A A2 WA (autonomous objects), AHA
A53Kindustrial automation)?} 22 7|&9 #H4 Fo] @ FHoR
diatttt. 6G= 1HE 7|& g4lo] ofyzy tE Zlesde A42dE
I A SK5ke AT AHAY dFRE LS AE =
= A4 QIHYl(internet of industry)e] 4 <=} IS 5lo]
Z1A7F A glo]l Z17HelE &9l HlolHE A ZE-E(edge
cloud)ol AFL = UESF A YstH, A4H Ap4te]l 24T /& B

B % Ak

_67_



o2 7lgolA Yottty BRIt WA FFAASS 6GAIAE A
& AHEY Fu, A A2 UEYD S8 A A%, g 184
A 29 g0l ololdl F. 6G HERIL 30l olroldo} dri
AQksct. AgAE el ofeigolE By, FFUAEL oW
BOB Aol 5G] JHsAS Jeksha Stk 9% A8 A %
H(PoC)o] HFHOR o|Feldl HE o SMHFh 55, 3GPP U
2 16, 17914 Agse %8 71550] 568 A F4 SREO
2 AN A4 QAR 4EHE, BE 75S 20259 oF dex
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M A A9, BRAASES 6G A 714 4] Bope] a7E
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o £k, 148 % vvte XA AlZh, B9 ZA=0]Eg 1005 7 o]4+9]
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AL 59 27 RS 22 A B Aok AR 9ol 15~20
dol el Wk, o]5EA BE MY —ﬂm Hol Y Dag A
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T3k, Aol HOLe FQ FiEofolth WL 5G 0T Al2H]
#Y Zmaol /19 IT Nadin 50, 2 29 Aolet U
g dolg Aevt Way Zdo] ;e solop AekT) /PSS 6G7H

A ¢ Qe FA 71&T [oT 29E, 38 A5 58 OOH o]

70) 3GPP is the 3rd Generation Partnership Project.
71) Jeffrey Caso, Zina Cole, Mark Patel, and Wendy Zhu, “Cybersecurity for the IoT: How
trust can unlock value,” McKinsey, April 7, 2023.
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U= NTIAE 24521458 370 2t 6GY v+ ¥ 5
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FE SFUA, AR Ve " MRS IR " AREAL A dF
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Azorl 7l 7|9ES dEske 22 7leEd 9
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A-1-1. 6G 7|2 ZJ|FEH $g& H2 EEYFY2 Folojy, ZJH

4GOA 5GEO HHLE AREJIEU(I0T), HHFY FHY
57h S ket 22 Hloly oy o &Y AolHdSE 7HsSHA 3
o|A] 5G o]EWHALES} 5G £HFZ Hol 6G 7|eE ©]5sHEA,
A MAS dd" A4 P&, d¥ol ZEIHY 7RSS UAE
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A AEA °olsE ¢ Qe A7 € Aotk AtolH-EE4
A= HEeEtHAE ofygl 7729 AEY(Internet of Senses), @Y
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£
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Hu 1 2 ol

72) ITI, National Telecommunications and Information Administration: Advancement of
6G Telecommunications Technology, “‘Comments of the Information Technology
Industry Council”, 2024.8.
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73)
https://www.state.gov/joint-statement-of-the-united-states-of-america-and-the-kingdo
m-of-sweden-on-cooperation-in-advanced-wireless-technologies/

74)
https://www.state.gov/joint-statement-of-the-united-states-of-america-and-the-k
ingdom-of-sweden-on-cooperation-in-

advanced-wireless-technologies/
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75)
https://www.whitehouse.gov/briefing-room/statements-releases/2024/02/26/joint
-statement-endorsing-principles-for-
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https://www.greendigitalcoalition.eu/egdc-pilot-project-delivers-methodologies-to-meas
ure-the-enabling-impact-of-digital-solutions-on-the-climate/

79) Accelerating Climate Action with Al by Boston Consulting Group (2023). Available at:
How Al Can Speed-Up Climate Action | BCG
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