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Text for Chat bot Multi-Modality for Chat bot




CIXIE - Al AICH: AHEA| E=2fot=
Digital AIERA: A Leap of Faith in Republic of Korea

Text for Search Multi-Modality for Search

BUSHREAITY

cue:

Multi-modality of Gen Al
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Agent with Gen Al

2025 Top 10 Strategic Technology Trends

@ Alimperatives
and risks

Naw frontiers
of computing

Human-machine
synergy

Gartner.
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operations
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2025 Top 10 Strategic Technology Trends
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5 of computing . i

- ré Copilot Studio

Autanomous Agents

Human-machine _ "
synergy . Microsoft Al Tour event highlights
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Linkedin launches its first Al
agent to take on the role of job
recruiters
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| This article is more than S months old

Eight US newspapers sue OpenAland
Microsoft for copyright infringement

B LIBALTLO)
The Chicago Tribune, Denver Post and others file suit saying

the tech companies ‘purloin millions” of articles without
permission

Culture
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& This article i made than § months old
Scarlett Johansson's OpenAl clash is just
the start of legal wrangles over artificial
intelligence
Dan Milmo
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for Gen Al

Nvidia dominates the Al chip market, but there's more

competition than ever

Nvidia's Al accelerators have between 70% and 85% of 8
inteligance chips. But there's more competition than

he market shara for artificial

TEaun.

Coogle unveils Arm-based data center
processor, new Al chip

Amazon racing to develop Al chips
cheaper, faster than Nvidia's, executives

Mpla debuts new generation of Al chip
- say
ol i

Microsoft offers cloud customers AMD
alternative to Nvidia Al processors

Intel battles AMD with new data center
chips

Exclusive: OpenAl builds first chip with
Broadcom and TSMC, scales back
foundry ambition
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New nuclear clean energy

FROM AFP NEWS
agreement with Kairos Power

OpenAl's Sam Altman Takes Nuclear Startup
Public

Microsoft Can Take The L.cad rrehlko )
In Small Modular Reactors tetm gt amcs.

IF'or Powering Al Amazon invests in nuclear SMR

P = company, signs several SMR deals to
e e = power data centers
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Thermal Management Technologies
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data centers in Northern Virginia P ]
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Microsoft’s carbon emissions have rm——
risen 30% since 2020 due to data o N ety Expectators o anver
center expansion ; . ety sl SR e by
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@ Make an image of Donald Trump shooting two six-
shooter revolvers in the air ) . .
Disrupting a covert Iranian
influence operation
Wi DANARE RAEuAE Bk 1 AN IR influnnes nperRtion
using ChatGPT to generate conent focused on multiphe 1opics.

meluding the LS. presidentiol campaign. We b
edication, Lt this.con ached a meaninglul audience
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AlphaSense
Generative Al-
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Al Could Displace More
Than 50% Of Banking Jobs,
According To New Citigroup

Report 4% 1B 8 9% 9 BFN 2104

The Reporter asos 14w uuus Al leadership fast gaining traction, could
__ Sl soon replace CEOs CEO Ri5 80% 8 M2 T4 715
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4t&El MD, MPH, PhD

CEO, XAIMED
Professor, Health System Data Science Lab/ Department Family Medicine
Seoul National University College of Medicine, Korea

Innovating Medicine with eXplainable Al

2024.11
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Multidimensional Data Integration and Linkage
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Medical/Dental Claims
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LA = Patient Generated Health ~ Genemics and
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Big
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| ! (Medical image)
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Three Epochs of Artificial Intelllgence in Health Care
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Three Epochs of Artificial Intelligence in Health Care
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f s 1) Symbolic Al : rules, or decision trees - IBM’s Deep Blue, INTERNIST-I, Electronically 1
| Al 1.0: .§|‘ E5 244l implemented clinical pathways ]

i
: 4d 23 (7&' =7t *Iﬁ%) 2) Probabilistic modeling: traditional regression and then bayesian networks, which allowed |
I Al 1.0: Symbolic Al and Probabilistic Models both expert knowledge and empirical data to contribute to reasoning systems |
i I
\
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| Black Box
Vs .
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Howell MD, et al. JAMA 331.3 (2024): 242-244.
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Conventional Statistics &

Transparent machine o —— —
learning model T (eXplainable)

g 7_| ZF H] E-“ OI E-I \:I Artificial Intelligence

i —_o =
- Health Big Data

SCiiolE] 71t oF= kXY "It

Active Surveillance System for pharco-vigillance using Health Big Database

Passive Surveillance System — Active Surveillance System

Public information (national healthcare databases) EEI.O.’ W OE] e ir-!ﬁ'ﬂs

Pt st .'-;:'.;'-_O l=""\“‘21'='\‘-i|||il _—:J .

NHIS National NCR
Statistics
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Figure. Adjusted Hazard Ratios {aHRs) for Stroke According to L-a Glycerylphosphorylcholine {o-GPC) Duration of Prescriptions

[&] rotal sereke [8] schomsc stroke Hemorrhagic stroke
r 4 2 2
_ 18 _ 15 _ 1
¥ i }
= ) 8 T =
F s % s i ¢ £
148 CLR s 1-4-& DRI TS e oyl o | 4
L] 09 (]
08 0 ne
<1 6 6-12 *12 <2 6 612 =12 <1 5 612 12
0-GPC presoription duration, mo S-GPT prestripion duraton, mo 0-GPC prescripeion duration, mo
A, Total stroke (P = 001). B, lschemic stroke (P « D01). C. Hemorrhagic stroke (P = 002). The aHBs wera caiculatad by Cox proportional haz on after adj for age,

sex, household incomee. and Charlson Comorbidity Index score. Error bars indicate 95% Cls: dashed lines. reference values of 1.0,

Lee G, et al. JAMA Netw Open. 2021;4{11)
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Graphical Abstract

More Exercise, Better cardiac health. O R R e T SR —

Poorer air quality, Poorer cardiac health

Participants exposed 10 low/moderale levels of air pollution Participants axposed to high lavals of air pollution

ﬁs, PMZ5 e’ PMZS
PM10 PM10
; P ;
..... - o
HEEw | 3N =
[=] ", - el =T
O[HBIR| & 254, BRI L2, A6HK| %A ' >
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T “— T
®n G 0 E - -
——— i
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e e ’ o e e v H e -
Change in MET-min/week Change in MET-miln/week
e X aa X
M Cor dhorassstdir oo, ME T Matalboic apavaiond lass =W ParScunie maltes

Combined effects of air pollution and changes in physical activity with cardiovascular disease in youngadults.

Kim SA, Park SM et al. Euro Heart J (2021)

_24_



ARITIGIPITHEIA

Industry Outlook Conference

O|& AI2| MICH ¥} (1) : Transparent Model *'*4"°

Three Epochs of Artificial Intelligence in Health Care

% T N S SN SN NS SED SN NG NN SEN GEN SN GHN NN NS SN SN SN SND NN NN SHN SN NS NN SN SN NN OGN SEN SN SN NS NN SED SN SN D ENN SND SN SN S D S,

f s 1) Symbolic Al : rules, or decision trees - IBM’s Deep Blue, INTERNIST-I, Electronically 1
| Al 1.0: §|' E5 244l implemented clinical pathways ]

1
: 4d 23 (7&' =7t *Iﬁ%) 2) Probabilistic modeling: traditional regression and then bayesian networks, which allowed |
I Al 1.0: Symbolic Al and Probabilistic Models both expert knowledge and empirical data to contribute to reasoning systems 1
i I
\

_----‘-------------------------------------------‘

e

Block Box

Vs "
Ce— -8B —[ew]
<]
SIO| EYFA ot —
" oA SR QA EjofE, ofn[x|, )

MHAS, Xt HAE N2 53 A3 |

Howell MD, et al. JAMA 331.3 (2024): 242-244.

“ XA XAIMED
o= Al2| MICH Hz} (2) : HE{'S
Three Epochs of Artificial Intelligence in Health Care
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Howell MD, et al. JAMA 331.3 (2024): 242-244.
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HEORZIE OH O| R 2 ZUITHEEX] Lo sawa oy

QIzko] o|3j & 4

o @717A > OHE-SE ‘

H N7 227 Al MEIS 43% $F.. 28 BE4EC

l=.!G’I{'p"“ | 12 (s A8 BS4+E M Al2} Al AAGH=
HdB7IsUEXs
(eXplainable Al)
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X1 XAIMED
AIR} AtEHS HESI=
dHIls ASX|5 7|2
Al2|&7|7| Q5|7 ap’d ol = = gL C}

oS T N,

4 \‘
' i 7. Focus Is Placed on the Performance of the Human-Al
: 1 Team: Where the model has a “human in the loop,” human
i : factors considerations and the human interpretability of the
I o)2eon puict @20 a | model outputs are addressed with emphasis on the
I oig71774 so=ateio] | performance of the Human-Al team, rather than just the
1 M= Me Zat 1 s >
I s : performance of the model in isolation.
l [@usroesme  gefin, i, e l
I I
B EU2| “right to I
: explanations” (2018) | - o b
I BIMESS TIVAEY Accountability
1 oA ZYo|gE dBE +elE | = @
1 avlg2dgdsoz ZAET | s || ey || SRS
I 2XY0sAgs7|0j2ig
!‘ O] 7H= Al Jl = XAl => Responsible Al
\h T F
X1 XAIMED
E'l <) M =
o=, &3, st=2o| o|7 Al QI5|7Iet MM 715/
(%) "arg OIM Heldt 4ch Y S3
o 23] th(unacceptable risk) Al
HAI M WD AAY, A -OE BE UBY MY BR ALY, 240(ciof ST
' FDDl’;?lEEH}i;‘Il'j?lE A CCTvOlA| RAFEY 0j0jx] £38 " 9‘|E?|7|
) X © 29/# (high risk) Al
« Al ),lﬁié!gl 4 A2 OIF J|EA G BIO) A PIN0| U A ALA M| PO SAXKEN
*Iﬂx_l I1|ﬂ SN DAl A ALASEL A MOICIONAMRXE 450000 B O]AN AMR &8 AlAn |-
- SHEH AHE o - (2020 7
a1 %z Aot 918 (imited risk) § 24 A
g e Al U213 B MBS ll-'\}%i?—'ﬂ!if‘bl X0 YiB0| U AP, DUEAR YL goh)
ZEAE(CH0IT) ALY
. 2|4 28 (minimal risk) Al
. ET"E@ jiﬂ xé"n AjOIo] M2iLE PHR0f E0| Mo T VEL DE AL AJASS E:I"' gJ—'—}
=3 K‘I _glg_l-%,‘ 7 (oF A X8 Bicj2 R A% WEl )
282 BB 2121 tnwE AL 2=
DX 7EASIE 510(k) £ De N % - 202449 RE AIE E€8: 918 Ale 11 (|- AMBXIQ H4BEE A Z1tO| Of
S BLIE 51000 2 DeNovo X * oysl i Nnelo] Zarsio] @28t 7| | o) 8O H=
-358: 198 717] (48 |Al B ZHE
- ATHZ RLEE M A o - oy el ¢n2E £Y, ds 2
UEHE 2
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REE
Qx| 2lst

=

Statistics
SA s Al Engineering

(== ASX | IS 5% Philosophy
x5t
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OlAl=
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g ———
g xrerdre
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Explainable :
Sociology

R i Medical Al AFS| s
— a2
E 3] =

*E I:g 7|. S Pedagogy

st
Qlﬂcl-"_l-l-o Il_o

X XAIMED
HEHHFA = = MmO L3 == || EAM =
=2 11— 011_ = O 7|'c Al 7|E: l:I'IEI EE-II-I' =S sk
E M =
Cj2| 2 (Surrogate Model) =8 58 % (Feature Importance)
Global Surrogate g ——
PRES . ——
| Dataset } * Black box madel (training) | I "| Get prediction values P :tg-slﬂirt ) N ]
\ ooy SRV (Permutation Importance _ _.“_
“. Surrogate model (tr.aining]J-l JI Get prediction values Ex E409| Z.-'C% axto|z 4‘12{% 0 \ =2
20| M0l Yot ULSIENE 5T TR
Local Surrogate l
Local Interpretable Model-agnostic Explanation (LIME) . ;
1 5 .
wed SHAP e R s = =
A o (SHapley Additive exPlanations)
Locar!ywebghled
mgmssnon w MZel a2 gs AZoM
e a 2} §20|0j] 7|0|= 8 SEeHs Wi
ZoYeR SE A
Original Image s SHAPOM= 2t EHE % Aoz 22
Plvee frog) =0.54 2| ofX Zatol Chet JIEE Ak
SR SHAPS 2t £440| 7|0{SS 2o}
Exglanalion FX g5t 0|8 Al Ho2 BH
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X XAIMED

olg Y AlOIM AEE|= 28 7ts Al 7|=:
ZRE Y (Saliency Map)

F2E W oY 2UO M £ES 1 S WS YHEX AIAHOE HOIFE NES 53

Gradient-weighted Class Activation Mapping (Grad-CAM): QtX 7|8k Mg FICH 1‘ Al—l S8 Y *]‘E“
CNNe| Obx| 8t 34 2 So| ghds) Zhap 57 SeliAof clist J2iC|oE dhA] Ol oled BiF| 7|t disl =
JCIHES HEolo] SRE WE Yusie WYy - T - T

X BE M-S

o|z AI2| MCH H=} (2) : BE'd A

Three Epochs of Artificial Intelligence in Health Care

oy me]  -FIE BE H0|EO| KIHE HOIHE NS 2UE B2
ol Az -HFIE g 201 g0l HOlEE A WS HES Y
A3 S FoiH BAYN HHO BEE S

=BUC 03 DaAHG 249 HE7t 2 E= Fode g 2
Huze| SIEFLUCI ERED] 2=

e e e P e e e e e e e e e e e e e e e

Al 2.0: 23 . : e
Al 1) MUHE U2F (Catastrophic forgetting): Bt $0]| SjLEo] ZHiat 84 s
Al 2.0: The Era of Deep Learning => M2 ZHof Tt HeEMd 2=

Deep learning with multilayered neural networks

2) M2 ThojLt o|0jx|, 7|t 2RIXE M dst= 50| HiEHH
Task-specific Al

oF T T - —
—————— -

4

e Bl e

Ot 2 2|2 HO|E & &

Sl b ey
At7] &ts 5 U CHYs shg of7| =X Ecf

Howell MD, et al. JAMA 331.3 (2024): 242-244.
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- X1 XAIMED
o= Al MICH =} (3) : mr2H|0| 4 221} Hdg Al

Three Epochs of Artificial Intelligence in Health Care

a Bedside decision support

HE X8 AAY

EHfE Audio Text

)

— Insulin I
B required!

CHS 2EEIE| AIRE 2| & ot2ho|d 22

Cts BE2|E|Als §|AE, O|0|X] H|C|R & CIYTE O

O|HE S 246l 0 Z2Ho|n Yot HLEE X3 | o B
T [l | ‘gb ey
LT (M
b Grounded radiology reports HE K| Al A= = A3 0f W
e
v

) g
Al 3.0: TH20[0|M ¥ Al 535 ° !
: at .1I |4 2} ﬂg 1)1 Leroe lengunge modes CHE ”fﬂ:i'é'ﬁﬁﬁ'%éf ojo|xl,
i Al 3.0: Foundation Models and Generative Al 2) Vision foundation model ‘ & - Botel 7 ’ olE ]
i ) 3) Medical foundation model o|& BE GI0jE| S A YHoIE S
i Transformer architecture 1
\ 55 7

N S S O NS NS NS S NN SN S SEN EE EEN S SN S SN NS S SN N SN N SN S S S S S S . . -

Howell MD, et al. JAM,

Conventional Statistics &
Transparent machine
learning model

& ‘ m W —
Termperatr s Boed Candingram  Chrpgen aturstion g
pressure &
Weight -at mass Muscle mass  Montute Pathent
dautifaration
E-skin wearable electronics:
=5l .
Biosensor, Nano-power generation, Time-series data, Al Smart Watch Intelligent TENG socks
i : S E ¢ : l F_ - . e
L~ = - . 3 s - -
A 7 = Watch 6 series (S5 L -
'ﬂh'\]" e _: \’ * o
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\\_\:" \é ._'5' ! | R SR H & T . D
L1 - el AL
ECG-HR-BP-SpO2 etc v I =
i s e e = il

fitriess, shoop management, fall
detection eic

(eXplainable)
Artificial Intelligence

E|2E dHis S8 Al 2Y
= 89 o|dd = A=t

o o

HEAH|AE HA
Smart beds
s 4

Smart mirrors

7y

XAl Bio-Integrated Sensor
& Intelligent Solution

_33_




CIXIES - Al AICH: AHEH|
Digital AIERA: A Leap of Faith in Republic of Korea

AOIEO|2: s2t2%|A (FHLich

FaceHeart Vitals (CH 21

o2 Azloz 77 FEt

oJAtetel HlolE 7

tHE ELHO HE

25

Face Detection
Uses Al technology to detest

the facial skin.

Moticn & Robust Luminance

heart rate, heart rate variability, blood pressure,
oxygen saturation, respiration rate and stress index

X1 XAIMED
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O|& O|O|X|, AJAH| ¥ 4| |0|E], 2| & HE LIO|E| & I AloT-Based Personal
A AL HE|0|E + BF-9H-AHE.2H ST s I Health Care

o &

- |
Multidimensional Data Integration and Linkage r

THE R E . -
gy *s " B
Sociodemographic Dietary Factors = LE Men == BB
g & kv = l:f[_._,_ + ‘ _ —r
56 @ “ N )
Medical/Dental Clai -F T
ical/Dental Claims . | Y -
: e — Geolocation and  \Web, Search Queries - B o ==
o IK B Body indicators h @
o b —Tr
= SMART THINGS F
P &

Lifestyle Behavior
Social Network Data

by - Merged Financial Data
WA - DB =3
= -
Medication Use l = —= GO %[e D n
. . =h
&z » Patient Generated Health ~ Genemics and #"“I
My Data | Records and Smart Devices Gut microbiome

' '_ - ‘ AloT enabled Facility
" pper Ky

(ex, Toilet)
Electronic Health Records
and Medical Images

Lab Test and Biomarkers

?‘-O: ﬁ“? *g B e
= £ M XAIMED
X XAIMED
nf2ooj 2B HE|RE A1l 2788

Al 3.0 A|CH xAal 72 2

Lo ZFHE
-BES HFAU o Tet0E)2 2 s EETY 57t
Explainable Al for Foundation models
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Explainable Al for Multimodal Al
Explainable Al for Generative Al

i
Beyond Explainable Al

Counterfactual Al

2o o =0 7|ofct=X &

=

Auditing Al
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() X1 XAIMED
Counterfactual Al + A4 Al

Q17 IS QI Mol §X
Pragmatic Theory of Explanation

1) Selective(+1 ¥4 &) 2) social(Al£]|H) 3) Contrastive(CH = X)
= 1) GAN ; ; e R
" ] ) Generative adversarial network

The clinical potential of counterfactual Al

The Lancet perspective (Feb 2024)

= FEEETRE-LT)
______________ voox o |
- ~ —-— -
; . NotY 2) Adversarial counterfactual example
Contrastive

0|7|2Z EHlCt2 2] w270t x| \

3) Advanced Counterfactual Explanation A B
- Superpixel-wise Guided-Adversarial Explanation
- Smooth Adversarial Counterfactual Explanation
- Diffusion-based counterfactual explanation

Superpixel-wise Guided

Generation of medical image
examples using Diffusion model

Counterfactual Visual

R [ X S s na a

Explanations
\ Yash Goyal, et al. 2019 /!
~ o o s = -
= s XA XAIMED
AIZHARERIESE XAl Counterfactual Al Generative Al Auditing Al

N | /
X EELL A LEH 2H SA M S5t Bl S8 2F7ts Al

-

A1 PEKBo oYad B Q40 M X Tt
) A e e oz 7o) AR ME Fil oo
&

eX DX O B pair 1
55 o &= E Ratir 1] i

axze D
UME 2H - ok19% =7}

Survey of opthalmologists shows our method has batter
explainability over heatmaps

While accurately detecting glaucoma (AUC: 0.99)* MHME AAHE HolE 47
A7lERR

= -.-

[AFH) & ShHARE(EZ)a MUY 4% HEEE M85 WHE HAMNCIRY, 28F)

° . m | e Eas
(X SLE A EF4) ' '
= IHE XL USR5 29 UEMHO|AE EYSe ALY 38 53 &5 (0= U E|(AA0) TS 7| ‘Ophthalmology” ) e H
S5 =10-2306279 :OHA FH TS X AYY, CHHAY B= X HTX| W O[S 2= QMY TS XHALY - mm “ }
2
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Auditing Al & Counterfactual Al
Auditing Al Counterfactual Al

e

.".- - o H\‘\
Vol e RS BN
s [~ The clinical potential of counterfactual Al

i
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| |

I - | worsteiany |

W o \ / L et iom x
w o

o et e yetxoz eee Al 2Y
. . TCHSL=O| Counterfactual Al 0f$
Monitoring and Auditing Al Systems S8%2 Y 2 HIZ

. Regular Data
Ethical Analysis

Considerations =

The Lancet perspective (Feb 2024)

Transparency and .

Explainability . Performance

Metrics

: @, Human-in-the-Loop

vas

H o|lz Al 7|'E ISt Auditing Al EHE:
HEE & 4 7Hs4 SA ot
b |

olz Al 7HE 28 AlZH 3 H[E HiUH s
22 ¥gE S0 £ e A4S ANHE HB 7t
Cere s g %%%Iﬁﬂ 3 —_—) :ggxl %7}%;%& — M E2AaSEH DR
1l =
ZTIHE pB I @. - A Real-world Service
[ )
| Auditing Al l 5§t
: Field Test /=,
g2 o A E=
EN = AASd g B/2 24 D2

Auditing Al

Held % ot24ojd 2E SA| i W7t

1) Task-specific Deep Learning Model (Al 2.0)
2) Vision foundation model (Al 3.0)
3) Medical foundation model (Al 3.0)
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Executive Committee Chair
6G Forum
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Establishment
A system to secure Global 6G Leadership

In line with the K-Network 2030 strategy of the Ministry of Science and ICT (May 30, 2023)

RAN HERS [Nl S,
6GEEO XMELIC

o, - Ty =8 A public-private cooperation system to build an industrial
—~ & 1 eMm . AherT § Ne ecosystem foundation

B To proactively set 6G strategies in respond to the rapidly
changing technological advancement to secure global leadership

B To promote international cooperation with global 5G/6G-related
organizations and support leadership in international
standardization.

To put efforts in the identification of new servicesto accelerate
the convergence across various industries with 5G/6G

After 10 years of successful 5G Forum activities since its inception on May. 30, 2013,

Vision & Target

> Supportin expanding 5G into verticals & achieving global leadership in 6G

5G Evolution 6G Revolution
. 5GExpansion into Verticals (~Y2026) Achieving Global 6G Leadership (~Y2030)
Building a Platform for Expanding 5G into Verticals Global Cooperation System Set-up for 6G
Showcasing Exemplary Cases of 5G Verticals World Best Communication Support for 6G

Experience and Lessons from 5 Commercialization
-> Support Government, Research Institutes, Academies & Industries to Accelerate Innovation in
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Organization

> Advisory, Executive - 9 Technical Committees (10 WGs) + 2 Teams

Executive Committee Strategy/Global Team g
LU Dp OlgfEuz
(2I%iti812) (ETRI)
Secretariat
Functional Vertical
6G Tech. Service Spectrum

Hyper-space | Ecosystem NG Mability
* CNWG » Big Data/Al WG

Digital Space.  Smart Manuf.
. Quanumweg ¢ ?MHCE“'IW

UAM WG
- Test& Certi. WG - Traffic Eff, WG

Public Srvc.

AWENF olas 25

gsp2s  DIBHERY WER 25 yu@ 25 2 D BRE A
(ETRI) (sAme) (ERO82) (ETRY) (o) (s 2) (OhECHES ) (gl230()

64
FORUM
> Domestic Telcos, Vendors, Solution Providers, SMEs, Gov. Agencies & Global Companies (Total 50 member companies)

@Lcut B o kt SAMSUNG @ LIt
Companies
L AL T KMw s Omnowietess  SAMSUNG SDS
{10)
W
Iot] Bpme OGTR o GERi}zemeypengn  NIA DUweisusn  WET] mwboes P ruswe
Qualconma inte’ MNO<LIA VEAVI A KEXSIENT .ﬁ:[".,
L~ 25 wiLus

rteecom  [ZALAI  ss HERIne,

Member KfaNwe TR7Ck  Sawni effifos  Metacamp @wizcone
Companies
(40) ERANGTEK ~MORAI Proimorna L GDINEE: BaNTECH Cal
Funzin G- M'S:T}ﬁg wnpmzmogey e & WllsoLip
&£ MW\ /inritsu NETcuB

More than 30 Extra Academia Members
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Activities by Number

= USA : 56 Americas, Next G Allance

+ China * IMT-2020, IMT-2030

= Japan : S5GMF

« Taiwan : 5G Alliance-CHT Pilot Team

+ Executive Committee
' ‘ + Advisory Commitiee
= Strategy i ion Team

- EU: 56 PPP, UK 5G IN, WWRF

Global Coop.
5G ACIA, 5G AA, BG-IA, oneBG (Mol +)
« Turkiye : 5GTR Committee/WG Meetings
= Indonesia : iS5G Forum
« India : TSDSI, B6GA
= Malaysia : MTSFB
(Year Av.)
= GSMA
White Paper / Issue Report
Member Companies 6 8
+ Chairs : 10 « White Paper: 46
LGU+(Chair Company), SKT, « 5G and its smartf ies, autonomous driving,
KT, Samsung Electronics, LG smartcities, dlsaswrsa{ev,dedlcalednetwks small cells,
Electronics, fronthaul, Ope: UAM, converg: ices, etc.
Ericsson LG, KMW, ETRI,
Innowireless, Samsung SOS * lesd Bepolt: 15
v logy and fregq y trends, V2X, vertical
* SMEs: 25 servh‘.emﬁndarmmnds dedicated networks, network power
= Gov.:7 efficiency, enterprise 5G wireless trends, etc.
= Global : 8

* BG Report : 6G Vision, 6GFTT

- Global 56 Events: 11

= 5G Vertical Summit: 9

+ Reglonal Workshops: 8
= BG Global Events: 5

= 5G Open Symposiums: 9

Promation

42

Projects & Policy Supports

42

¥ ‘I'I'M(:'T 5L 10years
o Moniﬁ%mmycumm“ﬂmhghﬁ

¥ Study on 56 Smart Factories and Comvergence Services.

v dy on Open 5G F

+ Study on 5G Private Metworks and 5G + Convergence Services

* Policy Supports
+ 5G/56+ Strategy and Working Committess
« Support for 5G Convergence Service Pilot Projects
" 66 R&D Strategy Commitiee
" Advisory Activities on C-ITS Comm. Tech, Decision
+ 66 Society

6G Vision & Use Cases
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FORUM

6G Vision S

» Advancing Human Happiness, Prosperity, and Sustainability through 6G Technology

3 H L i e i f'/

/ Delivery of Distributed Infrastructure for Real-time Interaction between \
[ Truly Immersive Experience Connected Intelligence Physical and Digital Worlds ,|
ST i

Technical Vision

* FUTURE 6G SOCIETY -

PERSON - MOUSEHOAD . OTY - COUNTRY . EXTEWDED SPACE

EDUCATION LABOR HEALTH & WELFARE TRANSPORT CULTURE& ARTS L SAFETY |

Resolving the Bridging the medical gap Relieving traffic Br uqnnn the gap Coping with human-made
solidification of the between classes congestion B ural and natural disasters
working classes oncentratkon comumption level

Three Drivers of 6G P o

FORUM

. Role of Government
q, q IF |P * K-Metwork 2030 ('23.02)
+ 6G Core Technology R&D Program('21~'25)
POLICY-LEAD = 6G Commercialization Technology R&D Program('24~'28)

* LEO Telecom Technology R&D Program('25~'30)

Technological Advancement

« Coverage and network topology beyond
cellular, including NTN

» New spectrum and antenna, and new radiol
technologies

+ Native Al for Connected Intelligence

Societal Requirement

+ Cleanand safe society

« Sustainable society

+ Fairandtransparent society

- ConsensusBuilding w. Verticals

TECH-PUSH NEED-PULL
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Usage Scenarios

» The usage scenarios from ITU-R’s Framework of IMT-2030

8 eMBB =2 Immersive Communication

- Co,
Extension ] Wy,
i 8 URLLC - HRLLC (Hyper Reliable and @“ cenarios of Iy *'fr%
from 5G u_sage Low-Latency Communication) e@“% ,bge' * T e
scenarios Q‘}"\ 0‘) ||1||1;e_‘[:~;;iw:. \90 ’(’2\
8 mMTC = Massive Communication 9 Gommunication ©

mf’a\\*

@,
e e Integrated Sensing / \ Integrated Al
Ubiguitous Connectivity and PS

(=) and
B

Communication Communication

eMB
New us?ge B Integrated Al and Communication IMT-2020
scenarios
. e mMTE URLLE
B8 Integrated Sensing and Communication
Massive @, @ Hyper Reliable
Communication \ / and Low-Latenc c,,
¥ e = Communication &
- 2
4 overarching & Sustainability % at .n §
r iquitous
15 ceicd (s | © Connecting the unconnected 2, Cmﬁmwﬂy &
e 5, &
LS & Ubiquitousintelligence ¥

%@
scenarios “Yogy o
& Security, Privacy, Resilience Ce gt

Immersive Communication
> Extension of the eMBB for rich and interactiveimmersive experience

Capabilfies

+ Telepresence & Holographic communications

v Remote collaboration, education * Enhancedspectrumefficiency
v" Socialinteraction .
- Remote multi-sensorytelepresence * Higher datarates

+ Hyper-realisticmetaverse
v" Immersive gaming and entertainment
v Industrialtraining & maintenance

* Remotehealthcare - telesurgery

* High reliability

* Low latency
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Massive Communication
> Extension of the mMTC to support connectivity of a huge number of devices

Capabilities

+ Massive Intemet of Things
v Industrialautomation and monitoring

+ High connection density

v Smartcities and infrastructure * Low power consumption
v" Precision Agriculture « Mobility
v" Smart manufacturing andlogistics

« Metaverse + Extended coverage

« Ubiquitous personal connectivity + High security and reliability

6

FORUM

Hyper Reliable & Low-Latency Communication
» Extending the boundary of URLLC by covering more stringent requirements on reliability and latency

Capabiles

* Industry and automation « Enhanced reliability
¥ Collaborativerobots (Cobots)
¥" Precision manufacturing « Enhanced low latency
 Healthcare
v Tele-surgery = Precise positioning
¥ Remote diagnosticsand monitoring
* Fully autonomous driving = Connection density

» XR and Tactile Internet
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Ubiquitous Connectivity

> To enhance connectivityto bridge the digital divide

Use Cases

* Global Intemetconnectivity
v Remote and underservedareas

v" Seamless rural coverage — smartagriculture, education, -+

v" Aerial node connectivity, e.g., UAM, etc.
* loT networks

¥v" Smart cities

v" Environmental monitoring, etc.

LB Mg oiilsdessmwsiiapii
et e S s g oS LEO
P el HAPS . -
Jaer 3L HAPS A .Q--""'ﬁ
,-="" | GlobalCannectivity i ws N 30 Connectidty

Extent o o ot COVErRgN e 10 EkY,
ean Dese

Ed
ﬁ xgx
LAV Swaarm
Findecramact sl monturing

o
- TN &NTN Integration
» New spectrum and frequency bands
« RIS
- A/ML

Satallite BS Moutai -
/ 5 -;;L'r'«‘*: ) <.

Ao e,

L.

S

2

Integrated Al and Communication

> To support distributed computing and Al (especially LLM) applications

Use Cases

+ Autonomouscollaborationbetween
connected Alrobots (smartcity,
manufacturing plant, rescuemissions, etc.)

» Offloading of heavycomputation operations
acrossdevicesandnetworks

- 6G-assisted automateddriving

Capabilities

= High areatraffic capacity
- Low latencyand high reliability
« Capabilitiesrelatedtothe integration of Aland

compute functionalitiesin 6G

¥ Data acquisition, processing, modeltraining,
sharing, etc.
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Integrated Sensing and Communication p 6

> To offer new possibilities for smart applications, enabling enhanced sensing capabilities, efficientresource
utilization

Use Cases

Capabilities

« 6G-assisted navigation

+ Environmentalmonitoring (e.g. rain/pollution
detection)

* Objectdetectionand tracking

= Motionmonitoring

« Sensing-enabledcommunications

« Datafusion for distributed sensing

« Multi-modalsensing

* Intelligent sensingand communication
coexistence

6G Day-1Use Cases P o

FORUM

* Hyper-realisticmetaverse

i = + Autonomous collaboration
» 6G-assisted navigation ] Couy,
: e . \J io “c,
- Environmental monitoring _ @}« 5(j.,.-\ar S of M”]‘ “s, ; betweenconn_et_:tedAl robots
S 2 2 Wl + Automateddriving
&d_‘,: 0" Immersive \.‘?o 0‘,
g8 Compfiiunication 9
a
-
Integrateo / \ Tmegrated.n.l %
Sensmg ® { |
c:;mmunlcat:ion . QMBB L Fﬁmmunlcallon
1MT-2020
. _AMMIGURLS, -1
Masslve }er Reliable
Lommumcai,h. \ / inikLow- Latency &
‘g fm'hqunlcatmn i-
2 &
’»o / \.umus \ é’i
,6;;. Conngctivity ‘.}\
i % Sl 5 ‘
* Smartcities "Q,e ‘“@ N W ° Industrial control and operation
- Transportation, Agriculture Weg G } - Fullyautonomousdriving
+ Supply Chain Management * Remotetele-surgery

« Non-terrestrial networks

« Airmobility,e.g., UAM
« loT networks, e.g., smart city
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6G Regional Specific Use Case

> Korea'srapid entry into a super-aging society (the elderly over 65 : >30%in 2035, >43% in 2050)
persistently low birthrate, the lack of caregivers, etc.

Increased need to pursue welfare and safety for the elderly
-> Realization of the elderly care services by combining Sensing, Al, Robot mobility with Communications

6G Sensing

* Health & Behaviors
monitoring

6G Al & robot
mobility

« Connected Al robots
+ Al/LLM-based health
diagnosis/prescription
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R&D Direction in Korea P 6

FORUM

> Whole Roadmap towards 6G from R&D & Commercialization Perspective

HyperPerformance} HyperBroadband | Hyper Precision HyperSpace | Hyperintelligence |  HyperTrust

PhsafeT 100: UptalOkmfromthe Altechnologyto  Securitybydesign
T e W - o S R ™) entreNetwork  embedded
165M%
Advanced Wireless Beyond Com. Energy Saving Supply Chain
6G OpenRAN Al based power saving
Phase 2 Upper Mid-Band Cloiaitig Computing + Com. High-efficient & Low UE/RAN components
(2 032;;;228) Coverage Expansion it Sensing + Com. efiecgy devices Optical components

Fstrstosy B rreser60 pemonsirmtons 1
@

Pre-6G technology commercialization
Seasibiity i

xﬁ) 5G-Advanced (Rel-18, 19, 20)
6G Study + Specification

R&D Direction in Korea P o

FORUM

> To overcome the Limitations of 5G reflecting the Future Technology Trends

. . SW-Centric,
e R T sl ] \ TR Network Evolution Technologies

Upper Mid-Band Open-RAN
Coverage Expansion Cloud-Native
Al-Native
i
Computing + Communications Al Low-Power Technology UE/Base Station Components
Sensing + Communications Energy Efficient Low-Power Components Optical Comm. Devices & Components

B

6G Commercialization Technology R&D Program launched usp327m,2024-2029)
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6G Day-1 R&D Direction in Korea p 6a

> Promotingthe Development & Standardization of 13 Strategic Tech. across 5 Major Sectors,
aiming to make a Pre-6G & 6G Demonstrationby 2026 & 2028

\2)
11 Strategic Technologies

4 @ E-MIMOsystems
/- @ E-MIMO base stationcomponent

¢,
o0 4 ® 6G upper mid-band terminal component
\*1 @ 6G coverage expansion
’,ai ® Mobile core network architecture and framework
Mobile Core Network

|
|
|
|
‘ |
"4 ® Al-Native mobile core network automation/optimization |
|
|
|
|
|

4 @ 6G Fronthaul optical linkand transmission system
Wired Network {{ 3| ® Integrated wireless and wired optical system
{1®66 networking transmissioncomponent
[ 04 A @ End-to-end service performance assurance framework
St J'| @ 6G system supporting Al-Native application services
[ Sustainability ( € Low powerconsumption < Security < Reliability ) )

Systems

» System technologies to ensure end-to-end performance assurance of diverse 6G services

: Communications .
e
(o]
& e ety shidp WA\

6G Systems UAM Metaverse

Performance Al 0+
Gﬁ) 3 c—=n
\.@ N2 ﬁ' @B
=
XR 3D Hologram

Assurance Orchestrator

i@ @
Fra m Service
End-to-End Service

Orchestration for Al-
Performance native Services
Assurance

Strategic
Technologies
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Pre-6G Vision Fest 2026

> Demo of 47 core technologiesin 11 strategic technology areas to secure the initiativein 6G commercialization

) Supply Chain
Advanced Wireless Security Energy-Saving

Technology Technology
SW-Centric 9 Expanded Roles
Network of Networks

Large

esearch
- Institute . SO :
CoreTech. = InnovatlveTed'l

Government

64

FORUM

> History of Al : The Evolutionary Timeline of Al (1956-2024)

15t Wave: 27 Wave: ps
Rule-based Big Data & ML g

“AI" is coined
< e
- MLP+BP

gerT GPT-3 4" Wave
AGI
ELIZA .
| i5n] Google Al findcats  _
Perceptron | + AlexNet(2012) 3¢ Wave:
/ DNN[2006) Generative Al

SVM[I‘JQS:' DL by initial weights selection
AI Winter | => DNN & Alextiet

Vanishing Gradient Problem .
.,.pf BP based on GD

AI Wint

Single Perceptron Limit
1950 1960 1870 4980, xod990 | 2000 2010 2017 2020 2024
FErcepiromn
(Meuron+Weights)
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6G Intelligent Network : Points of Consideration (1)

> Tech. Enablers to make major distinction of 6G over 5G : NW Intelligence & NTN

# 6G Forum
- Al/BigData WG under Service Expert Committeesince May 2022
topromote NW Intelligence.

# Al/ML Adoptionin NW currently
- NW Operation Intelligence for 5G Hyper-Connectivity (usually for Anomaly Detection & Root Cause Analysis (ADRCA))
. In-Time NW Management
. Zero-Touch Network Operation
. Big Data-based Traffic Forcast
. RT Traffic & Service Control
- 5G Servicesby Al Agents
. User-specificby NLP & Sentiment Analysis
- Energy Saving
.For RU (78%) : On/Off of Cell/Booster Carrier/MIMO TRx/PA & ES Mode Scheduling
. Data Center (for Al modeltraining& inference)
: Robust SW Frameworkto resolve Al Workload
- Challenges : Accurate Data Analytics for Decision Making Support / Way of Transforming Al/ML Knowledge for NW & Service
Out of Standard : Vendor-specific (HW Nonlinearity, Detector, Universal Decoder, partof OAM, etc.)
# SuccessStory
Ex1] Planning & Cperationby Al : In-building Cell Planning for Best Number & Position of Cells
* Auto Energy SavingOperationof BS for Best Schedule of Sleep Period
Ex2] Location Intelligence for Radio Opt. by Al: RT Radio Quality Monitoring for KTX, Sub/Highway for ADRCA

6G : Intelligent Network (2) A5

> 5GxAl Evolutionin 3GPP

2
Control
' |

I [ Policy control and decision making ]

l Service orchestration and management J

- [ Network slicing and resource allucat[nn]

RAM Aschiteetune- ALML

Objectives of Al/ML for NR Air Interface in Rel.19

Hormative Work Objectives [Provide specifications) Study Dbjectives

1. &1/ML gornaial framawark for one-ilde ALTML medal L. Usa Cane to mtudy:

€51 Fasdback Enhancament
2. Recommanded Use Caran.

AL beied MM based
Beam A €5 Compransion €5 Prediction

2. UE data collection

. Model transler/delivery

4. Tenabilivy & interoperability
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6G : Intelligent Network

> NWDAF Evolution across 3GPP Releases

MNWDAF Function & Analytics in 5G-Advanced

Manitoring =
NWDAF manitors 1000°s.of netwark
shiees by ealeulating KPIs for
performance, Qok etc

—
'-—"\'—J__. TS

- oy

; |

; .
% Y - .

4 a ¥ 1 .
ormaisieeperformance cby  NWOAFlor Closed- - ., TEREeEe s e
A ) Automated | !
evels are restoredand g Loop \r’ cause analysis and generates 3

- ¥
"““-“*;:"""“':"’“‘e ‘H Assurance k * prediction how subseribers will
subscribers are affecte 3

I

A be affected
Y ‘

,
-~ _ 2" Built-in AI/ML models provide automated
B ( == closed-loop operations and assurance

.
Anadytics are transmitted bo 3
party NFs or DAM, which in
turn change policy, rebalance
traffic, or reassign resources 1o
the network slice

3
2
b
4
i
&
7
E

e

Rel. 15
2  PRel 16
3  Rel.17
4  PRel.18
5 Rel19

User Data Conges
10 Qo Suttainabelity
11 Crgpersion
12. WLAN performance
13 Sevion Mansgement Cangevtion Comteol

Lt
14 Rodundset Transmitsion Experience
15. DN Periormance
16 PFO Determanation
17, Loxcation Accuracy
L 18 Endto-emd data voluene transter time
Hrlative

19 URSP enfortement, efc

NWDAF Features | KeyFocus |

Initial introduction of NWDAF as part of the 5G core
network, enabling basic analytics.

Enhancements to NWDAF to support broader data
analytics and exposure across network functions,
refined for product compliance.

Further with M nt Data A
Function (MDAF) introduced, Al/ML techniques
integrated for Energy Saving, Load Balancing, and
Mability Optimization.

NWDAF used for AlfML-based Air
Enhancements (eg. sl Feedback,
Management, Positioning Accuracy).

New XR and Power-saving features introduced.

Pt
¥

Beam

Advanced AI/ML techniques for Mobility, Localized -

Analytics, Distributed MIMO Systems,
powered Positioning Accuracy.

and Al

interface -

Basic analytics for 5G core
network functions

Refinement of data exposure

and compliance, data-driven

automation

= MTLF + AnLF

- Procedure for FLacross NFs
Accuracy Monitoring
Procedure for AnLF

Analytics & MTLF-based ML
Model

Recommendation for DM
for Auto. NW Fn. Set-up
Procedure Support by TL
across NWDAF

6G : Intelligent Network (4)

> Requirements & Performance Indexes for Al-Nativein 6G

O Requirements of Al-Native for 6G
» Support OL & RT Application of AT/ML

» Comprehensive & Cooperative Support across all E2E & Radio/NW Sections
» Support Standardized 1/F between various Layers (PHY ~ APP), Domains (UE, gNB, CN, OAM, etc.) & entire NF.
> LCM I/F for AI/ML Models, such as RL, FL, SL & TL, also support seamless Combination w. Standard Procedures of 6G system.

O Performance Indexes of AI-Native for 6G

(A/MLE s =ime METEE) |

« Performance
- Link and system level performances
- Generalization performance
« Qver the air overhead
=0verhead of assistant infs data collection, model delivery/
transfer, and other AML related signaling
« Infarence

= Computational complexity of model inference (e.g. FLOPs)
and pre/post processing, model complexity (e.g. Mbytes)
-Training complexity
= LCM related complexity and storage overhead
« Power consumption, Latency (e.g. inference latency)

Al/MLEZ ${&! LCM (Life Cycle Management)

6

FORUM

)

1 Model
angl®  Model Depioyment/update
training
Model
3“ ) Tramming control
g| dama|
2 Model Model |
S—N
g’ management storage
Madel Inference
Owtput
infereg T sonirol
Model (delovery
Inference

_55_




CIXIE - Al AICH: Sl
Digital AIERA: A Leap of Faith in Republic of Korea

6G : Intelligent Network (5)

> Project Overview

| Developing technology that enhances the performance of wireless access networks by solving
complex issues through artificial intelligence/machine learning

» Performance improvement in wireless networks is limited due to the complexity of wireless
access network problems.

« Al/ML technology is effective in solving highly complex / nonlinear problems.

» Contributing to the improvement of wireless access network performance by solving complex
problems using Al/ML technologies.

R — Al-based Wireless Access IMT-2030 Palette Diagram

Albazed E3

Abbazed DU Albased DU

6G : Intelligent Network (6)

> 3GPP Standardization Status of Al-Based Wireless Access Technologies

{ Study on AI/ML for NR Air Interface(FS_NR_AIML_Air): A study to apply Al technology for channel .
state information feedback, beam management, and positioning ('22-'23).

{ Al/ML for NR Air Interface (NR_AIML_Air): As a Rel-19 work item, detailed standardization work on Al-
based beam management and positioning is underway, with additional study for channel state
information feedback ('24-'25).

$ Study on AI/ML for mobility in NR(FS_NR_AIML Mob): A new study item led by 3GPP RAN2 to
examine the application of Al for mobility optimization ('24-'25).

I Al-based CSI feedback T Al-based beam management

3 channel state information 3 RSRP

o= Wlfle sos () ¢l
. o
et —— __:_” =

2 Ml encoder 4 Al decodar

¥ Al Beam Managernent | Al positioning
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6G NTN : Points of Consideration (1)

> Tech. Enablers to make major distinction of 6G over 5G : NW Intelligence & NTN
# 6G Forum
- Hyper-space (HS) Open-NW Committee launchedon May 2024
to promoteHS Comm.s, 3D Open-RAN & HS Navigation.

# NTN defined to be Interworkingw. TN in6G Framework by ITU-R atthis moment,
though 3GPP keeps developing NTN specificationssinceRel. 15.

# Considerations forNTNtobeintegratedinto a Single systemw. TN

- NTNRT should be undertheumbrellaof TN.
. Connectivity, QoS (e.g., Latency < 25ms), Aggregate Payload of NTN, Power-saving & Energy Efficiencyfor IoT
. Mobilitybetween NTN & TN is anticipatedto rely on next-generation (NG) based mobility procedures.
. Service Scalability & Traffic Offloading [+ Multi-Orbit Support ]

: Enhancesefficiency by offloadingtraffic to non-terrestrial networks,
whichis beneficial for large-scalebroadcastsand public safetyefforts.

- Business Modelrequiredto boost-up B2B & B2C Applications
. BM to make profit (Economies of Scale)
. Mutualagreementon the profit distribution between stakeholders

- Challenges
. Signal Interference : Dynamic spectrum sharing & advancedinterference cancellationtechnigues
. SpectrumAllocation : Countries-specific Regulations & Standards regarding spectrumuse (Candidate 10.7~11.7GHzin RoK)
.Regulatory Challenges : Licensing, Legal & Bureaucratic Hurdles significantin deploying integratednetworks
. EconomicChallenges : CAPEX/OPEX, Critical End-user Cost-effectiveness

6G NTN : Satellite Communications (2) P 6

FORUM

‘L Satellite Communication is the method of communication that transmits terrestrial **
communication signals using satellites in space.

Satedtn Geourd Sascn s N

i L el il B2 0 =5 i 7 Sacke
Intemet (P Netwodd) Gaeray Termirel Saton User

463 The scale of satellite industry is

/1% expected to expand from # 557 Trilion(Y
2023) to 1,400 Trillion (¥2040).

| Overall Scale of Satellite Industry | =i - = i

o )
i 28 N _qummmwimme B 9
T~ | (i \"" .
¥ 557 Trili
- ¥ oy o om
@ j = ii mm - wa &
2023 2080 oW Meriime Logstcs bT
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. Satellite Communications (3)

T3 South Korea has some Geostationary Orbit Communication Satellites, ”»
and the Low Orbit Satellite Communication Service has started in overseas countries.

Status of KQTE_&_SEI'I b C_OMS |
s Orbit : 36,000km Orbit : 36,000k
Yk " (Geostationary Orbit) (Geostationary Orbit)
Deployment «Tasks : Communication -Tasks : Ocean / Weather
$& and Broadcasting Relay Observation, Comm.
Services
The status of the Low Orbit Satellite Communication Service in overseas countries and our plans.

2015 2020 2023 2025 2030

: : 5,445 Units = Ris to degl
SPACE ™ Starink Project | Launch of Two Leunching y AIms '[] oy
Starfink Anncuncement | TestSaeltes i hasheenlaunched O Amswdwly i20semin (3) RIS
14 r
SUTELEAT 4%
@ Plan Announcement | Lasunch of Started D T
Eutelsat OneWWeb | Sbi Test lsunching Based on Gen -1, LTE Standard
*Sateltes 36 units
EED— EIED = 207 o =
TELESAT Pract [ Launch of Two S . Launch of © Ammiene ® Aims to deploy
Telesat fnnouncement | Test Satelites Two Test Satellites T . 300 Units
of Upgraded &

Satelte

6G NTN : Satellite Communications (4)

Technology Development of Low Orbit

’ Satellite Telecommunication

Strategy to activate Satellite Communication (Aug. 2023)  Technology Development Project of LEO Satellite Telecommunication
{2025-2030, w312 Billion)

Passed the preliminary feasibility study (May 2024)
Comprehensive Satellite System

~ Low Orbit .
Cammunication Payload .nhmmw:uhmh‘dl Main body

X 4

E‘ﬁ. 93-3-? - il
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6G NTN : 6G Hyper-Space Service Outlook (5)

(6G Hyper-Space) * Up to 5G, there have been separate terrestrial and satellite networks.
* In6G, Integrated Satellite & Terrestrial Networks expected.

5G 6G
Separated Satellite and Terrestrial Networks Integrated Satellite and Terrestrial Networks
Interoperability Integration Unified
Terrestrial tarpare m
> 3 -
ite . z =5 ,
= 85 ¥ Desert
56 o« & Fouge
o
Satellite BS I&
Termtrad
Nrtwert. TN
Satellite
i ) 46 & before 56 & 5G-Advanced 66
{ vy s :
1 723 2% Tﬂ_f}@ 3GPP NTN Standardization Roadmap
o 66

*Source: 3GPP TSG RAN Rel-18 Workshop

ONE NETWORK

63

~s
3 ) 3D Spatial Satellite Comm.

4 ¥ £ i
M ; Integrated Satellite/Mobile
) < Networks
L5
i VAl 73D Spatial Mobile Comm,

(A2G2A)
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6G NTN : 6G Hyper-Space R&D Overview (7) pr 6

(6G Hyper-Space) * Development of an Integrated Satellite & Mobile(Terrestrial) Network
Technology that provides Gbps-level Services to UEs in 3D-space

3D Spatial

Satellite
Comm.

N

y —

Gbps-level Service
to UEs in 3D Space
up to 10 km Altitude

Coverage Extension Integrated Satellite/Mobile
Gbps-level Service Network Solutions

Development of a 3D Spatial Mobile Comm. Technology
that provides Gbps-level Services to various UEs in 3D Space up to 10km altitude,
such as UAM, UAVs, Drones & Aircrafts.

T = =
% Main R&D Topics

« Researches on 3D Spatial
Mobile Comm.

v 3D Networking Core Tech.
v 3D Radio Transmission Core

Tech,
e . « 3D Spatial Mobile Comm.
Cormuikation Ted= System Development &
Integrated System Verification
e @y T el WP [
i ey ——— . | o (T Sy * Global Standardization on
- "= T || || == 3D Spatial Mobile Comm.
" : 7 E e
T -& e e * &
# Coverage Extension #1C1 # Mobility # Connectivity
+ 30 Multi-devel Topology . 30 Interference Mitigation . Zero Doppler , Zero-Delay HO
+ 30 RK/ghe
# Latency Umitation # Max Tput
3D Low Latency Ning + 30 Tx Distance

+ 30 Spatiad DataRate Evhance
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3D Spatial Satellite Communications R&D (9)

Development of a 3D Spatial Satellite Comm. Technology
to provide Gbps-level Service anywhere on the globe upto 10km altitude

Main R&D Topics

* Researches on 3D Spatial

L ol we g .-
[ Dh “k . Satellite Comm.
) ‘l\ ¥ 3D Spatial Satellite/Ground
it : Integrated Access Tech,

(:) ¥ Satellite Payload Tech.

¥ Satellite Networking Tech.

+ 3D Spatial Satellite Comm.
System Development &
Integrated System Verification

- Global Standardization on
3D Spatial Satellite Comm,

64

FORUM

HW-Centric SW:-Platform—-Centric
Network T Network » Network SW-Platform
Vendor P Vendor Vendor Company
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Thank you !

KyungHi Chang (khchana@inha.ac.kr)
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R Meritz Future Intelligence

229 )0} 112237/ SpaceX STACE

SpaceX A7 4 Ha SpaceX= YE 02 30| 2j8f 200210 58 SHOM, 20084 9H A 22 WALS AE
2012'd 58 *Dragon’0| SRS FEAHTH(ISS)ofl =2k 0, 20134 1220fl= A 2l Z21H LAl 82

202005 E 2HHO R Ml S f1EE 7= M BMIA 110097150 Starlink MBI A HlE &

2

AlE

20269 242 2 R0 LFHE AR HE0|H, 2030 72 A7 5 20403 25 0| F Al ¥ SH

SpaceX EF42t91(Timeline)

PR SpaceX, HIZ| 223 2|4 A HE

Meritz Research
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SpaceX2| F=21 A A oF :’

SpaceX H|ZL|A 9% - SpaceXS| £ AMHE 33| £ IIX| 2 LA ME|A(Launch Service) 2t ‘@M E4(Starlink) 22 L&
« ZHEACHE| Y =EOF G2 WAL T HS YMIR| WAL AH| A 2otold 2 255 2o,
2d S AHE MU A XS HoH 2 w23 S 2 JIUXE 2EUsH H3 =8 1
= 12| {2F(Deep Space) Aioll A NASAZ| £EI5H= HLS(Human Landing System) 7 :2/0] &4

SpaceX WLt HI2(Launch Service) A2 SpaceX 94 EA1(Starlink) A& SpaceX HLS(Human Landing System) L&

CAPABILITIES & SERVICES

AR SpaceX A2 SpaceX A= NASA
Moeritz Research
SPAGH
SpaceX ZAF AMH|A AR A7 e
SpaceX WAL ME|A THS - SpaceXs 23 MY HAER Upstream) EE0f|A LA S HIZSH A CHE MH|AS HIZ

© SpaceX 2008 98 3 LA 43 015 202449 118 7|1F £ 400 YA 41tE g4
NASAZSE| o|2| ol ZHISFHHEISS)0l E2E +2(CRS)0ILE 212 & (Crewed) ME|AS HIZ
« Falcon 92| MH|A 0|8 7}H2 $69.75MO|H, Falcon Heavy MHE[A 0|2 7HE2 $97M

SpaceX @A MHIA F2 014 Falcon 9 & Heavy MHI2 018 713

Starlink

CAPABILITIES &
SERVICES

AR SpaceX AR SpaceX

Meritz Research
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SpaceX ZAH| 2l w

SpaceX2| 23 WA « #7 SpaceX2| =21 WA= Falcon 93} Falcon HeavyO| O, XEA|CH EEAMH] Starship AE2E HAE &=

SpaceX9| WA 2t21Y

I

A2 SpaceX, PE, HAIZZH 2|4 2408

Meritz Research >

SpaceX A} Aot 9l Hat LS

SpaceX @A 715 » 2023 Spacex| & WA Sl4-= Sri 02! 98%] 2 FiA ChH| +60.7% S7HH20],
BrARH| S BEA} 8l 5-= Falcon 9 913, Falcon Heavy 53, Starship 22 7|12
= 20244 118 5Y Falcon 92| CRS 0| 43 & 7|H 22 SpaceX@| 55 LA 214 4003 24
« 2024 & BHAL Sl = 1345| 5 0| 4510, Falcon 9 1278, Falcon Heavy 33, Starship 43 =8
SpaceX WAHBIAER]
=) 7|}
160 , EE
Starship

Falcon Heavy
120 1 wFalcond

588 8
VW%//%E

3
W 2 -
20 | 5 8 7 9 13
.‘_1,.2.‘L°.L_---...-
2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024€
A2 SpaceX, DI2|2ZA 2|4 2|4
Meritz Research ©
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SpaceX AL 21212 - Falcon 9 7R T

Fairing
= &0: 13.1m

- 8 981kN

« By
= 17H2| Meriin Vacuum 2 UigE SBACN 2
-+ 5HEE 27| LB A BH7| Sie CHE) AEDE IHE

S e e U

ERE MU=

2 SpaceX, 02| 2 &7 2[4 2]4E

Meritz Research

SpaceX ZAK| 2ol - 30| MdstE A2l Falcon 9 PIiASs

SpaceX MAMR YA 42 » SpaceXE Falcon 9 THAFE WAL 202 WAL C IS HAEHO R Wi 29| MeisS Qa7 9
* SpaceXE 20125 E 1¢H AR 3|8 A= o0, 20159 128 Falcon 9 FT # HIHoH €3
» SpaceX= HO{ ™ (Fairing) S |0 AHALS & 2 12| W Atol Z|cH $6M E0| 7HsiChs 373 Slofl
0|2 848 A3 o0, 2019\ 48 Arabsat-6A 0|H0IM S 712 HIO{Z! RE 340 43

Falcon 9 #I5 HI® 31 0K diiat RNl 4Z0H= Falcon 9

A2 SpaceX A2 SpaceX

Meritz Research

_67_



221 C

ARITIGIPITHEIA

Industry Outlook Conference

SpaceX LAY 2121 - XMAHI= 2 2l4ie] M Falcon 9

« Falcon 92 0] L9 NASAE B8 21791 DO ZLE] 92| S 2ot 2AL MBI AS XISEHH,

2| YA Falcon 922
Starlink $18% 12

Falcon 92| Starlink % A 2=

<

75 - srmeme

[E41]

60 -

1]
2006 2008 2010 2012 2014

AR 2|2 EN 24 2| HE]

SpaceXe| Starlink M = ¢1d SLY =2 22 Ao YMHZ 2 HFE Y

o
« 20243 118 $M{ Falcon 92| & AL EES 2= 3883 F &5 9 D2AFE WAt 187221 B,

Starlink 7EE 2|2 £ BAL 222018 7|8

« Starlink 14 25E I8! Falcon 9 &A= 20| gl b, H|2o20taty

Falcon 991 E5 U DZAFEF A R
()
n 40
63 a3
2B
30 26
20
34 20 18
14
12
17 2
8
14 10 & B
2 ]
a m ml
2016 2018 2020 2022 2024 2006 2008 2010 2012 2014 20M6 2018 2020 2022 2024
TR 2|2 FR 2| A 2| HEE]
Meritz Research

SpaceX ZrAH| 21212 - Falcon 9 AL =2 Sl H|2 FH

» SpaceX: Falcon 9 MH|A 7122 20221 38 7|E $62M0 M $67TMO 2 +8.1% 2latso

Falcon 9 &AL 4-2{ 0} HIR

CAPABILITIES & SERVICES

FALCON 9

Paylaad To Mars

AR SpaceX, H2| 223 2|4 A HE

Falcon 9 :HIXH 012 713 214($62M — $67M — $69.75M)

20243 8E0|= CHA| BHH 69 75MO 2 +4.1% Q1A HH

« YE HATZH 20189 ST LHEM| EH, Falcon 92 First Stage M| ZH| = TH| HIZ2| 60%.

Second Stage= 20%, Fairing2 10%S XX LIHZE| 10%= ZA KM U E(HEH], 2gE §)22 74

* Falcon 9 102 YA £R25|= B2 HIE22 $26.3 million +ESE & WAL CHH| S5 24

Falcon 9 108] WA T1E2 HIS 3%
Launch 1 2% Fairings  Booster Fuel+ Launch
[CE ] stage stage Refurb others costs
1 372 124 6.2 oo 6.2 620
2 0o 124 00 10 6.2 196
3 oo 124 6.2 1.0 6.2 258
4 0o 124 00 1.0 6.2 196
5 oo 124 B.2 1.0 6.2 258
& 00 124 00 1.0 6.2 196
7 0o 124 6.2 1.0 62 258
8 oo 124 oo 1.0 6.2 196
] oo 124 6.2 10 B2 258
10 0o 124 oo 1.0 B2 196
Avg. 37 124 i [1k=} 6.2 263

ZHE 2| 2E R 2 M 2 HE
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_68_




CIXIES - Al AICH: AHEH|
Digital AIERA: A Leap of Faith in Republic of Korea

SpaceX 2AHK| 221 - Starship iR P

- T A Tt S5, UL BEE
T UM 20§, RF, UM 8

- X7 OiC|E B A O|U S5 P

- Rapto uwumE o 3 ui0) 92 BE tEE

B 27012l 28 Sy

A SpaceX, 2| 2SR 2|4 2]4E

Meritz Research

SpaceX ALK 2t219] - Starship A= IS E| AE P

Starship HIZ H|H EAE » 20231 43 20 SpaceX:= Starship2| 3 7|5 H|Y HIAES TWHOLL, 0|5 E% AT ool Aj
« 20234 113 24 Al HIHo A 2t AH|0|H 8 St B E2(0] HSaL SL0| B0 FTSIHS
« 20243 SALE| AE0 M ¥ BAIESES FHHAIZD, 4R E| A B M 2 ZZ UIY SHS
* SAHE|AEM RAE EFY FHAIE 3 Al=Rto S50 7|2 Ui S AT H g K He 43
SpaceX®| Starship 7T HI® HIAE 20t

20234 118

202414 68 20249 108

Test Flight 1 Test Flight 2 Test Flight 3 Test Flight 5

S UE, M2 2FA 2 MAEE

Meritz Research
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= HAHS ZHIME Falcon 92 B2 MAME Q! 8, Starshipe 288 THALS BEARK)|
« Starship2] LEOO]| ch#t €74 222 150222 Falcon 92| 18E thb| o} 76l 0| M2| R 2 E Xt

SpaceX2 Falcon 91 Starship Hla
Falcon 9 Starship
Fully Integrated Height T0M 121M
Payload/Cabin Volume 145 cubic meters 1,000 cubic meters
Material Alurninum & Carbon fiber Stainkess Steal
Engine Merlin Raptor
Engine Type Open-Cytle Full-flow staged combustion
Total Number of Engines 10 39
Propellant Kerosene, LOX Methane, LOX
Payload to LED, Reusable 18.4 tons 100 - 150 tons

60 sats 430 sats
16,620 kgs 119,110 kgs
Theoretical Starlink Capacity
| l; i b
I =r

ik 2| = EH 2|2 uE

- S .)
SpaceX ZAHH| 21219 - Q17 Z|c =2 Starship or
012 A0} =8 2|2UsI= » Faleon 92| HL 1CHEAHI0) Merlin HIEI 97471 EHARE| Hicd,
Starship Starship& 16+ Z2AHH|of| Raptor QIE 33748 18] o £ 5210/ 7}

Meritz Research

SpaceX ZAK| 21 - =X 714du|2| Starship o/

Starship 22 45 4|2 » Starship2 100% XHAHE 7Hs WALK| 2l 2H2 K= 2t A] 1kg & 2&HIE2 9f $1,0000 205t
22 2~39 L 1kg & 2&HIE0| $100 0[5t 2 sf2kEd MY
« Starship2l MU= EITHEE2 $7) 100~150E0|LL 7 ZQI Starship V2= 250ENHA €T 7ts HY
- F FZIM SF7E7HsE S O H SHXNEK Chert 715 80| 7ts
2F WAHI HIS ot UL AE 230 SpaceX WA kg WA HIHHIR
T oran Incrementaly
: Payload Total}  Price/kg
(E2ifkg) Rocket Flights Savings
- [:] (tons} MF)E‘HIE ®elkg)  (crihe
tz Specy TN Conwentional 0 1 2003 10015 10,015
51,200 -
25,600 1 *%, : i o 1 Eaicon Falcon 9 Expendable 23 1 1003 4,401 5614
12,800 - ko Bt MR
AP o Soyuz . “ed *s% - i 79 Stage 1 Reusable {x3} 16 3 552 3541 -860
3,200 Satum ¥ -"“93':*‘““ : * F9 Stage 1 Reusable (x10) 16 10 36.2 2,285 1,276
Faloon
Teen Faleon e Falcon Heavy (2) 50 2 809 1,348 7
B00 9 Space X
400 Starship [x10) 100 10 19.0 150 -1,158
200 Pt Starship (x50) 100 50 60 60 -130
Tj96D 1970 1980 1990 2000 2010 2020  2030E StarshiptoMars 100 , 530 530 470

A2 Center for Strategic and Intemnational Studies, 2= SA 3|42 HE]

ZE2: Center for Strategic and Intemational Studies, 022 A 2 A12|4E]

Meritz Research

_70_




CIXIE - Al AICH: MigAHI =2
Digital AIERA: A Leap of Faith in Republic of Korea

SpaceX2| K= 9IS A AL AEF2I (Starlink) 3

=
SpaceXe| A= 2 214 » SpaceX7} £F8ts HAUIE 2E 214 TR2HE Starlinks HAHAIS QIEHUICE AEFICH= 2R 2 AR
ZEME AR (Starlink) - 0|2 FCCE= 20184 38 SpaceXe Starlink TRMES HA| 291

» StarlinkE 14T NGSO £14 4.4087 |2 VLEO $14 7.5187 |, 2MIcH X7 = 214 300007 LAt #|g] 43

Starlink MHIA =2 HOITI Starlink HAT 2& A4 WA A"
> 2B Has  Dx(km) Fut
1XHNGSO0} 1584 550 530°
1584 540 532"
ORDER STARLINK 720 570 700
e 144 348 560 976
e s e 172 560 976
2RHVLED) 2547 346 3.0
2,478 341 480"
2493 336 42.0°
7178 328 300"
7178 334 a00"
FAN:] 345 530"
2,000 360 269"
240 1998 73 750
4,000 499 530
144 604 1480
324 614 157
{2, | 41,926
42 Starlink 4 FOC, HI2IA SN 2 M2|40E

Meritz Research

. SPAGH
Starlink M#|= S ¢4 AR
Starlink £ 240 E& « Starlink M7= £41 $142 Flat-panel CIXI2IS 2 21| S =481 ETYHof Che=2| 24 M1l Ik
» 201941 SEVO.FEIAE 2|4 2AL 20199 11 vIOAE MS SH 2HHoR Y ERS 3%
« 20219 9ESE =7 |IE Y U 458 T v S HE S 8E Fo|Hoz Wit
* v1.0 912 A 260kg, CHHE 18Gbps! HHH, v1.5 §182 £ 306kg TS 36GbpsE #8

Starlink HAE B! A4 (v1.0)

A2 cotrader, H2(2FH M2 HE

Meritz Research
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Starlink XM= S #ld2| 13} DF/CE

Starlink -4 214 Upgrade QUEY MH|A EE JHE 23 Starlinks 20233 785 E v2.0mini §14 8 YAt
202056 L&5THv1.0 2142 2 8mx1.4m 37|0f| 23| 260kg, 18Gbps CHEZS 7171 i,
v2.0mini 37| 7.0x4.1m0f| 27| 800kg2 = <} 36 HE o0, thHZ 2 3,30l 7HMEt 60Gbps 014
« Starlink= v2.0mini Y48 FHOR WARBIUEYI ZL N U SEH HE MU A LEEHMUE

Starlink 241 214 Version Upgrade

v2.0 mini
2.8mx 1.4m 2.8mx 1.4m
260kg 306kg
18Gbps 36Gbps
x X

AR PE, M A 2 MAYUE

Meritz Research

Starlink H7UIE S 9|4 2HALX|E SPACE

vi.0 V1.5 V2.0 mini

¥ 2441 108 J|& Starlink
HY +=T7.0717|

v 2211,7227), 239 5,000
1,9857], 26W 108N | 5000

1.4227| 2% 4000 -
BRI anT I
S .- ——C T _

195 198 19.11°202 ‘205 '208°2011 2112 215 '218°2101 222 225 '228°2211°23.2 '235 '238°2311°24.2 '245 248

21

V1.0 V1.5 $1492] wat @h
R Y e A

587|, 507| 80
V2,0 Minig] H¥ V1.0 60

the] 38 2HKT FY2
zosungEz| | 40 -
§uH 20

185 198 "19.11'20.2 ‘205 208 ‘2011 '21.2 "215 ‘2182101222 "225 '228°2211°232 '235 "238'2311°'242 245 ‘248

V1084 fiFE 258
20214 83 TMHE Wl ()
3 WA H4k 118

Starlinki HAS 2T |
HYUE WA IFO] | 10 |
2{81 V2.0 Ministel

W3 6,52 WM 5

0 4 . g . ’ ! ! ! ! 2 1 .
19.5 19,8 19.11°20.2 ‘205 '20.8°20.11 °21.2 "21.5 '21.8°21,01°22.2 '22.5 '22.8°2211°23.2 ‘235 '238'23.11 242 "245 248
AR SpaceX, BRI EH 2| M 3 HE
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Starlink MAIE SINSAHEYI X e

Starlink

Existing router
and wired devices

Starlink
Router

Intgrnat .
ntes Starfink Upttnk

2290 3]0 ME]

A5k SpaceX, HE, 42|

Meritz Research

Starlink AF2X} £ (User Terminal) 2f2194 s

CHai2! Starfink Starlink AFZAF £t {User Terminal) 2teIg 2 EHxt Clasixl= 3
A8 T 2l 74202 TOHE|= Strandard £127| 712 $599, 7|28 £17| High Performances= $2,500

High Performance®| #$ Strandard CHH| 25 & &l 35% O = SEI0 10|
ZOHZ 0| UAHLE 215 595 0l&t2| SX|W 9 M= X|Ho| M= e ME| A7} 7S

X|ch78 EME FOHE THE7| Starlink Mini= 430x 334 x 79 mm 27|10l 1.1kg 72 FCHEE Scis

Starlink AFZ 1+ 2 & (User Terminal) 21212

STANDARD STANDARD ACTUATED HIGH PERFORMANCE FLAT HIGH PERFORMANCE ENTERPRISE MINI

22! Starfink, 2| 253 2|M 2HE

Meritz Research o

_73_



1 |

SHAMBAMB L

Industry Outlook Conference

Starlink A|H|A I DEAGE

Starlink2| Ab|2 g

Starlink B2C & B2B M4l

AHE: Starfink, HI2| 253 2|4 2 HE|

and

= Starlinke 2020\ 108 80| X|H CAO 2 HEF MH|AS HIS¥ D, 20213 10M 5 E{ HA My A AZ
« 20244 118 7|E Starlink= E=1} 2{A|0H & Y5 274 HlE BAA 11270300 =a| MH|A &

« 20234 3HOI= 0tZel7 = 5§ Y5 AHS HM2Ust D Starlink S22 2Y MU|AS AE

* B2B 7|8 W iy 2= NEY QIE{in RUB|E] 3l & U 7|Lf QIE{Ul MU|AE HISSHH S 213

AVIATION

’M

Meritz Research

Starlink A{H| 2 0| 7} EPACE

Starlink AH|£ 0|8 74

Starlink MHIA 2%

Service: $120
Device: $349

5 Starink Mb|A~ 222 @ 0|82 J|&
AR Starfink, M2 25 2| M 2 HE

» Starlink2| Residential 0|22 8 $120 %0|M, Roaming 0| EE = $165

« Starlink B2B AMH|A & & 9IE{4ll MH| 22| 8 0|2& = $140~500 +=F0|0,
SHUZ|E| = $250~5,000, SHAHE MH|AE $250~50002 # 0|E2 &

« 7| QIE{Hll MH|A 0| 2 2= & $2,000 0|4t0] 0, E& £1247| 7132 $150,000

= Starlink MH| A 5! CH kA2 S 7H/X|H0ICH 40|31, 2 20ll= 28 22(Congestion Charge) &
S5HEM HES T D56 XS] 28 £5 MEHE 2|

Service: $250
~$5,000
Device:$2,600

Service: $140
~$500
Device: 699%

Service: $165 Service: $250
Device: $599 Device: $349,

Service: $250 Service: $2,000
~$5,000 " ~$10,000
Device: $2,600 Device: $160,000°

Meritz Research
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PAG

F8 =74 Starlink B2C A{H| A 0|2 7} AR

Canada Garma
Sen._'loe: 5100 . UK Tt sgsr-,qte‘:-‘);fy.
Device: $355 @ Service: $57. e Device- 8377
- Device: $387 . 3
Portugal L ] ? i
® us Service: $43 . '.Jepan
Service: 3120 Device: $377 Service: $43
- Device: $349 Device: $324
Mexico
Service: $52
Device: $380 L]
gh“”a o o Kenya
L Emcpi'sg;rp , - oerdce. 41 Indonesii
Device: $372 ot Device: $210 il
Device: $372-
Zambia i [ ]
Service: $30
. Devica: $200 hustrailia
Argentina Service: $139
Service: $38 Device: $199
Device: $250
AR Google, SpaceX, HZ2I2 G 21AA4HE
Meritz Research
- . - SDA
Starlink B2C AMH|A - Life Changer Starlink A5
YUHS HEIA|F|= Starlink « 20224 118 Starlink7t Zef 27t X HolM M3 = 214 41 MH|AS HIZS ] 2130] Xt odxy

dafjA7tel 260t 2F E 10% 0|-&H0] Starlink ME|AE 0|2 £¢l 2o 2 njet
« AT X E 94 S 0|23 71E 2lEul M| A CHE| Starlinks 7H tHH| 52 SEE HIZ
+ 2024\ 18 1Y Y2 0| A|ZHF# X|Z Ofs SHAI0| = KDDI= Starlinkt B246) Ts X Hojl ¢IE{AE W=
- EYIE 20244 93 52]3|2] T2 SL410| FRE = A E2}0|LE X|Hoi| Starlink MH|A XS & 3

A I 10% 010] Starlink AHZ E 0LAIFHe IIE M =20 @B Starlink cAIHE2H0ILE Lt X0 Starlink 23

945
ALY
Sawyer Merritt & 3 LAY
i ‘;..:.lr.e,._--‘."u-:.l: Loasaid

NEWS: Mare than 10% of all households in
Alaska are now using @SpaceX's Starlink.

Incredible %

HE X K& KD Ia: CB517

Meritz Research
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Starlink B2C MH|A - Game Changer Starlink DEAGE

30| B E BFR Starfink - 20021 28 249 2{Al0f2] L20IL HBOR @3 2f0|Lt LIS QI YT} OH|
« Mykhailo Fedorov £3210|Lt 252/ EQIE A% S St Y HA=0|H Qe Kigls 28
« A3 USAIDS} &7 2 SHCHE] Starlink 12715 XI#isH SI2H0|LELY 914 QIE{H MHIAS 4SSt
- 320|LEE @HO R BAIBHE Starlink AH| A= HCHE o 2t0) ZTHe QI H 7hs

2AI0 B3 015 2EE SEH SHIEYE 2

S2H0ILt &g SIZH0ILHA 214 RIS M |28 XIS Starlink

A2 Metblocks ZEE: Twitter, HE
Meritz Research
Starlink B2B AH|A - @ 3}i4+& QIE{Lll AJH|A Starlink Maritime DAL
st (Maritime) Starlink + SpaceX= 2022 78 SHAE(Maritime) Starlink MH|AS 24
MHIA B4 - BT cH2 o] HiTtolld MH|A T} THS S 2| XIS REWOL ol TE|F} S YR K XHAE HH Be

« SHAE Starlink AH| A = B $250~$5000 220| £01s|H, S8 ©27| 7142 $2600 5

Starlink 84} 2(Maritime) 1| H&E Starlink tH&E LHIA

2@ oz s Starlink

Meritz Research
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Starlink B2B MHIA - @ 342 QIE{4ll MHIA Starlink Maritime s
SHARR |4 EAI AJRH MDY » Starlink AIE ZIQ O 2 2023 SHAE 914 SN HHZ AI222 HA il| = 4 715t 138Gbps 715

« MH|A 0|22 12O AFRE0| 25| 7151 20330 = 9F 138 718 1.7ThpsE 7| S8 MYt
« BHH, FA|A 21 B4 M| A 0|2 Mut= 20234 4063748 7| S5O,
% 10U LT +8.3% A EHH 2033100l = 89,8494 0| Muto| @M E4 ME|AE Al MY

OIS Yy B AT Y BRI VSAT TEp Muf 0| U HY

[Fale 1]
100 a0
e
80 1 o e é
B2 |
o .
ol - é
e 7
. a7 é
3 26 2B 27 i g
(m 7
. I||||| %
5 7

M7 2019 2021 2023 2025 2027 2029E Z031E 2033E

A} Euroconsult A2 Euroconsult, Hi2| 253 1M 2 HE

Meritz Research ./

Starlink B2B AM{H| - @ 7|Li RIE{4l M| Starlink Aviation P
F|LH QIE{Ull AH|A 7 S « 3kH 3G 718t9| Airto Ground HH4|2 7| X GHCHo| StE|LHE B &&= 3MbpsE B A& S0 23t
« T HX|H = e B2t | QlEWl &= 22Mbps B EFEA AEE|US FHSEILE B2 2] 40%
O &0] AHE517| E7t=0101, 2 35,000Kme| 2| £H0]0)| M L gt B00ms =8| X|H £ 27} ek
« HAIE 9|4 719to] 7|y QIE{ule X|H 257} 100mst| Bajsh AE2|US Ho| MAIZHEHAS|0|E JHs

[2+A] Air to Ground J1LH 2IE{4! 24| [EH] FNAT HYS BBE I 2AES [DI2] HAS HES 8 I 2E Y

LOW-EARTH ORBIT (LEQ)

GEOSTATIONARY
SATELLITES (GEO)

T2 WSS, M2 ASH 2| MXIE A2 WS, HaEEH 2 Mx|aE

Meritz Research
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Starlink B2B AM{H|A - @ 7|l 21E{Lll M{H|A Starlink Aviation 2

J|LH OlE Ll M| A - SpaceXE 2022'4 108 7|l @IE{ MB|A S FZ3H= Starlink Aviation HE THE7|S £4Al
Starfink Aviation E4| « Starlink Aviation SH2ALHAIOZ # $12,500~$25,000 SIISHH, S8 27| 7HHE $150,000 HH
» Starlink Aviation AlH| A= FM|H| 0{C| M E E4 Mg glo] RXHEH2 2 350Mbps £ =& HMIZ
- Z|LH WiFi MH|AE ®HIZ6HH Gogo®t ViaSat MH| A= 10~20Mbps £ =01 A|ZHet $120] 742 B0}
- #xj sleto] oflofatelal ME|A HFE WoloM, IS X3 Y5 T Alel Mu|A 0|8 AHlof2 HIE

Starlink Aviation MH|2 &I

22! Starlink

Meritz Research =

Starlink B2B MH|A - 2 7|Li 21E{4ll MH| A Starlink Aviation DI/AGE

7|LH CIE{ul AJAHS THMEI= « 20244 108 FIEI2 22| B 777 ©27(0fl Starlink WiFi MU A S X2
Starfink - FHEI2 SRS 2025 MIK| 2 H2l 777 7150] Starlink MH|A S Erate] 224014 2B 2 NS A2

= United Airlines, Air France, Qatar Airways S 2 = B3 A 2 2,500CH £57(7} Starlink Aviation 2}

Starlink 7ILi 21EIS MHIAE HISoH= FIEIE &3 Starlink Aviation 7H2J SZAt i
AN EBA Hi1

L 2025\VTZ| 2E Y 777 7|E0 M| ofF, 20243 108 7

202410 CatarAiways  Zpos| Domen 600 +of s oiE
Aate| LE ©WE2M Starfink & FEE Y WE, 2024710

202409 UnitedAirines /51207351 lag 203241%) 7357] £} 2l o4

A2 ACIYIR SUN CHH I A2 neol AH2R
A330 2|5 2470 x| 2

2025VIKE| DE QR 010 8 O, 202441 108 J1Z 04
7| 2237], #1871 22] 28 £ 317| $7} ¢l o4

202409  Hawawan Airlines

QATARZE

202409  AirFrance

¥ - 202305 USX RE0I Embraer ERI 407] HHI| AERIS SR

Airbus A220-300 T 2|40 UTH o, 20248 7 2IE 48

202301  airBaltic 3|, 202440 BY 427] B3} Y&

202301 Zipair ojalo} HZ AE|YS 4 BB Y 787 21 87| 2R

AR Qatar Ainways TR 2t AL HE

Meritz Research 51
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Starlink B2B MH|A - @ 7L QIE{4ll AJH|A Starlink Aviation 3

HUE 7|LH QUL AR - SEY HUE EZ7| QW A2 20231 172420l 20331 3922 2 HHF +8.5% 4T HY
eI +8.5% SY Y * 20234 7|Z TAHH AYR 27| F 71U 2 (Inflight Connectivity) HIE &E7]= 11,005

« 203340l HAA 4UE HE7| S 22,3370H0)| QIE| HH0| FHsE HY

- 914 714 WHOR A BE7|2| FSS B 202311 91GhpstilA 20331 1.837GbpsE S7tet Het

E2 JILH 21EL (Inflight Connectivity) AIZ HY ESE I AHY I F2 2 AE g2)| 5L

(@) »Business [}

g = Commercial
+4.9% CAGR 0 Bkt
pemiduiadege i 385

51 28 50 i
g ©

& i 27.0
H 30

| s 0

2023 2033F 2023 2033E
A2 Euroconsult, Hi2| 253 1M 2 HE

242 Euroconsult

Meritz Research

Starlink B2B MH|A - 3) 2HI! MH|A Direct To Cell D /G

) e——
and
CHID} 9|47 2|4 EAIDL « Appleg]iPhone 7123 % BH MH|A = HE 20| ZHEEl ciEial 2|87 ZE E4E XH
Starlink2| Direct To Cell

* Viasat2 3GPP2 HIXIHUIEKIZ(NTN) EEE M2 T T} 9| 25 BESIE T2 E S| 28l 541
= Starlinki V2.0 mini $40il eNodeBES HiA[s 4 H{H2|X| S SHE0 7| & AISA CH ot 2 HE0| s

JlEE 2l DHe B 8 WA Starlink9] Direct To Cell

‘ Viasat™

Z; 3GPP NTN

Xé5

T 2 4 HE, B2AZEH 2/ MR

Meritz Research
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will conduct training related to Kibo,)
Refresber Training:
Review training for maintaining skills of astronsuts who have
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