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Shape the Future
with Innovation

and Intelligence

Samsung Research is the advanced R&D hub of
Samsung’s Device eXperience (DX) Division
to prepare the future of Samsung Electronics.

About Us Resedrch Areas

We lead the development of the future technologies Intelli
with about 10,000 researchers and developers ntetligence
working in overseas R&D centers. @ Artificial Intelligence

Under the vision of “Shape the Future with Innovation B Data Intelligence

and Intelligence”, Samsung Research is actively

conducting research and development to identify Device Innovati

new future growth areas and secure advanced

technologies to create new value and improve @ Robotics

people’s lives. Next Gen. Digital Appliances

Communications & Media

I

Vision & Mission
«» Next Gen. Communications

j@ﬁ Securing New Growth Engine s Next Gen. Display & Media
Identifying new business opportunities

[

ﬂ%ﬂ Increasing Competitive Edge
=1

Creating new value for our business & Tizen
@ SoC Architecture
@ Innovating Advanced Core Technologies Security & Privacy
Securing world leading Al competencies @ Software Engineering
& technical leadership in core research
areas
A https://research.samsung.com | W @samsungresearch

Samsung Research
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Dr. Lee Jong—min is Vice President and Head of Future R&D Group at SK Telecom. In this role, he leads the

company’s ICT R&D strategy and technology-based business development to expand technology portfolio
and further strengthen SK Telecom’s leadership in global presence.

Prior to his current role, Lee served as Head of Media R&D Center where he dedicated to develop diverse
media technologies such as immersive AR/VR and personalized recommendation. He had also led the
commercialization of ultra-low latency real-time streaming technology that reduces stream delay. Dr. Lee,
200+ patents holder, has over a decade of experience in the ICT fields — Al, media and wired/wireless
telecommunication.

He has been awarded a number of global and national prizes including the Presidential Recognition for his
outstanding research and development (R&D) achievements. Also, he has been involved with MPEG and
ITU-T as working group Chair and Rapporteur.

Dr. Lee received his M.S. and Ph.D. Degrees from Korea Advanced Institute of Science and Technology
(KAIST), Daejeon, South Korea, in 2007 and 2010 respectively.
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- 1997~1998 Research Associate at Washington State University
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- 2021.11~3KH StStA A D2HEESHATAY

- 2012.08 Ot5=CH{stl CHoHa TARS Skt 2

- 1997.02 Z3|tHstid HAtS St} 2=

- 201810 =7 & BY - LAMATIS S2Y
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20244 28 12(=) 08:30~09:40, 14:00~15:10 SYLXE EIYET 15 F2(AH

o OF:L! A QRS (R S HBH
Azt EEE YUEIHAZ)
20" . : . Prof. Kaibin Huang
08:30~09:40 Turning the 6G Air Interface into an Al Computer (The University of Hong Kong)
AN B - Prof. Kai-Kit Wong
14:00~15:10 Fluid Antenna Systems for 6G (UCL. UK)
@© ZH A4

Tuming the 6G Air Interface into an Al Computer

Prof. Kaibin Huang, The University of Hong Kong
|IEEE Fellow, Highly Cited Researcher

Kaibin Huang received the B.Eng. and M.Eng. degrees from the National University of Singapore and the Ph.D. degree
from The University of Texas at Austin, all in electrical engineering. He is a Professor and an Associate Head at the Dept.
of Electrical and Electronic Engineering, The University of Hong Kong, Hong Kong. He received the IEEE Communication
Society's 2021 Best Survey Paper, 2019 Best Tutorial Paper, 2019 Asia-Pacific Outstanding Paper, 2015 Asia—Pacific Best
Paper Award, and the best paper awards at IEEE GLOBECOM 2006 and IEEE/CIC ICCC 2018. He received the Outstanding
Teaching Award from Yonsei University, South Korea, in 2011. He has been named as a Highly Cited Researcher by the
Clarivate Analytics in 2019-2022. He is a member of the Engineering Panel of Hong Kong Research Grants Council (RGC) and
a RGC Research Fellow. He served as the Lead Chair for the Wireless Communications Symposium of IEEE Globecom 2017
and the Communication Theory Symposium of |[EEE GLOBECOM 2023 and 2014, and the TPC Co—chair for I[EEE PIMRC
2017 and IEEE CTW 2023 and 2013. He is also an Executive Editor of IEEE Transactions on Wireless Communications, and
an Area Editor for both IEEE Transactions on Machine Learning in Communications and Networking and IEEE Transactions on
Green Communications and Networking. Previously, he served on the Editorial Boards for I[EEE Journal on Selected Areas in
Communications and IEEE Wireless Communication Letters. He has guest edited special issues of IEEE Journal on Selected
Areas in Communications, IEEE Journal of Selected Areas in Signal Processing, and IEEE Communications Magazine. He is a
Fellow of IEEE and was also a Distinguished Lecturer of the IEEE Communications Society and the IEEE Vehicular Technology
Society.

6G will feature edge intelligence referring to ubiquitous deployment of Al algorithms at the network
edge. One key operations is the use of distributed learning algorithms to distill Al from an enormous
amount of mobile data distributed at the edge. The other operation is to use the distilled intelligence
to automate loT applications ranging from autonomous driving to virtual reality. Such data-intensive
operations create a wireless communication bottleneck. This problem is rooted in the traditional rate—
centric philosophy of treating the Air as “bit pipes”. Aligned with the 6G paradigm shift towards
task—oriented designs, | will introduce a new class of techniques called Over—-the—-Air Computing
(AirComp). Their ambitious goal transcends overcoming the communication bottleneck to aim at
turning the 6G Air Interface into an Al computer. In this talk, | will introduce the history and principle of
AirComp that exploits channel waveform superposition to realize a desired computing function such
as averaging and maximization. Then latest advancements in the field will be introduced including
over—the-air federated learning, distributed optimization, and distributed sensing. | will conclude by
describing a vision of 6G intelligence network becoming a gigantic computer integrating computing
on devices, at servers, and in the air.
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Fluid Antenna Systems for 6G

Prof. Kai-Kit Wong (UCL, UK)

(Kit) Kai-Kit Wong received the BEng, the MPhil, and the PhD degrees, all in Electrical and Electronic
Engineering, from the Hong Kong University of Science and Technology, Hong Kong, in 1996, 1998, and 2001,
respectively. He is Chair Professor of Wireless Communications at the Department of Electronic and Electrical
Engineering, University College London. His current research centers around 6G mobile communications. He is
one of the early researchers who proposed multiuser MIMO. His first paper on multiuser MIMO was published
in WCNC 2000 which appeared to be the first ever research paper on this topic. He is the inventor of the
concept known as Fluid Antenna System (FAS). He is Fellow of IEEE and IET. He served as the Editor-in-Chief
for IEEE Wireless Communications Letters between 2020 and 2023.

Fluid antenna system (FAS) is an emerging concept that represents software—controlled position—
flexible shape—flexible antenna for new degree of freedom in the physical layer of wireless
communications. Recent research has reported great potential of FAS in single and multiuser
communications. In this short tutorial, we will cover the basics of FAS and help researchers see how
FAS can be integrated into their own research. The tutorial will also provide a brief update on the

latest results in FAS.
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20243 18 312(5) 13:00~17:20, EH2|XE EIRIZE 15 AHLO|0f ZLAf: HPY S (M| CHEE )
13:00~14:20 | From Multimodal Sensing to Digital Twin—-Assisted Communications Pr_of. Ahmed /-\Ikhategb
(Arizona State University)
14:30~15:50 Trending Topics in Large Language Models EXIE W=(AMICH)
16:00~17:20 Wireless Prototyping: Design, Implementation, and Evaluation 212 BIAKEricsson)
20244 28 19(S) 15:20~16:30, EF2XE EIQIZE 15 JaAY EHE: REHH(HA| TSt W)
inki i ieation i . ENES MRS
15:20~16:30 | Rethinking Semantic Communication in the Era of Generative Al ; . :
(Deakin University)
20244 22 2U(2) 08:30~09:50, EHXE EIIZE 15 AHII0|0f I3 0| B3 (S0
. ) = - = AAF Solutions Architect
08:30~09:50 SERE 7|819] |oT EHEO| XAl S5t < (oruf;_t_lﬂﬁmﬁ) |

OF-Ayi

From Multimodal Sensing to Digital Twin—Assisted Communications

Prof. Ahmed Alkhateeb(Arizona State University)

- Ph.D. Electrical Engineering, University of Texas—Austin (2016)

- M.S. Electrical Engineering, Cairo University, Egypt (2012)

- B.S. Electrical Engineering (with distinction and honors), Cairo University, Egypt (2008)
- MCD Fellowship from The University of Texas at Austin (2012)

- |EEE Signal Processing Society Young Author Best Paper Award (2016)

- The NSF CAREER Award (2021)

Wireless communication systems are transitioning to higher frequency bands, including mmWave in
5G and above 100GHz in 6G and beyond, and deploying large antenna arrays at the infrastructure and
mobile users via massive MIMO, mmWave/terahertz MIMO, reconfigurable intelligent surfaces, etc.
While the transition to higher frequency bands and the use of large antenna arrays help satisfy the
increasing demand for data rates, they also introduce new challenges. These challenges make it hard
for these systems to support mobility and maintain high reliability and low latency.In this talk, | will
first motivate the use of multi-modal sensory data and machine learning to address these challenges.
Then, | will present a vision in which precise 3D maps, multi-modal sensing, real-time ray-tracing,
and machine learning are integrated to construct real-time digital twins of the communication
environments and comprehensively assist all layers of the communication systems. | will discuss
some of the open questions to realize this vision, present a research platform for investigating the
digital twin problems, and highlight some initial results.
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Trending Topics in Large Language Models
EXI8 w(HM|CHSk)

- Chief Scientist, Ling (2023~Current)

- Visiting Researcher, Krafton Al (2023)

- Postdoc Researcher, University of Wisconsin-Madison (2021~2022)
- Ph.D., KAIST (2020)

- Best Paper Award, IEEE ICC (2017)

EZ 137 EUNOE ECELEQ| Tl B715H QI8Xls &E 7|¥=s T AU ZY (Large
Language Models) O|C}. 11 X ChatGPT2| 5% 0|F top tech 7 |ZS2 ATHE0] 22 2002 oi|A 2L
Zlots QIsH £EAIZ O17|X| 2210 QUL 2 YHOM=, large language model2] 719t XAl ERIES 2| H5HH,
A0 S|t MRAAON SHZSHOF & EXMISS SOR2L

Wireless Prototyping: Design, Implementation, and Evaluation

HOIZ EIAKEricsson)

- Sr. System Engineer, Ericsson, Stockholm, Sweden (2021.01~84xH)

- Ph.D., Electrical and Electronic Engineering, Yonsei University (2016.08)
- Postdoctoral Researcher, Lund University, Sweden (2017.01~2021.01)
- |[EEE ComSoc Outstanding Young Professional Award (2021)

- Ericsson Key Contributor Award (2022)

Qe M BM &9 TEE Mth(Generation)2t= 0|292 HOJst QUCH 2t MUE FESH=
OIgHZM Mz 24 SLIHE0| SHoAHL Mz £ FItS Esit,,

RIMICH A1 7|0 M350 UM, SHE 7|£0| T2EE0IT I AX| 2M SE0|IM2| 7HE SH(Proof-
of-Conceptig Sall EIZNS SYol= A2 25 A7 20 F0l| st 2 220 24 S
D2EE0[EO 712 JHE 2 HAIZHHIAE HIE 7151 AHE AHSIC

*&2 ZRO0IM Ahok= HIAEMEE Ericssontt 30| 8tg

Rethinking Semantic Communication in the Era of Generative Al

HIX|Z W4=(Deakin University)

- Lecturer, Deakin University, Australia (2020~34xH)

- Postdoctoral Researcher, University of Oulu, Finland (2018~2019)

- Postdoctoral Researcher, Aalborg University, Denmark (2016~2017)
- Ph.D., Yonsei University (2016)

- |JCAI Federated Learning Workshop Best Paper Award (2022)

- |[EEE ComSoc Heinrich Hertz Award (2023)

- 'qL

A|HE] SA2 FISHH|E &S SHE ohs 7|& &4l 71&0 g, Ot 'of0] eI 07 2y 8
2 SHE otz 02 S4VI&= 22 280}, AR M3 7[&2 deep joint source and channel
coding (DeepdSCC) 71R0| MIQt=IAUX|2t, MESk= 20je] 2S5, AlHok= el 2HE thaQl 021z,
BE5H AT 284 S9f SHAI0| XIMRIQICE 0[215t sHAE 2SS flof & Zd0iM= 20| 7|gte=
LIS HI0[HE CHE0UIE “dd Al' 7|1t 2J0IE Oslfotil HIAEE 4~ U= HURANZEY 7|=2] AlHHY
SUNE ItsgS ATHEL} E5H 0|5 E A0 7[H A|HE] S4, AIHE OEE S I2ES 4

AHIE A/HGH0 AIME S419| = Gt Wars MABICL

-

S2RE 78] oT S3HZE2| =M &
Z AL Solutions Architect(OHTFEERIAH|A)

- OIOFEYAIH|A, SR MX OFF |EIE (2019~54RY)

- AMSDS, Q1= 2t OF7 [BIE (2011~2019)

- (%) University of Arizona, Electrical & Computer Engineering (2fA}) (2005~2011)
- HI90|H, SHEL0] A|AE! O |EIE (2003~2005)

- TSR HEEASH(MA]) (2001~2003)

ALEF ZAL 7 13201 2 2023 A7EK| SAIY0| G1AR= CIHIO0|A 2| =7} 2F 30024701 0|2 AW 2 Of7d%| 1
AUOM, 02{§t CIHIO|ASRE CIYSH LI0|HE & L 245t2s 27t EUXO=2 Fotek ULt &2
ZA0A = AWS Z2HRE0A MESSH= loT MHIAS 28610 24 CHI0|AZEH H|0[HE £E&/ot0]
Y 4 s W 2 OF7[|IX0)| CHol A7HSHC. S5 XSS HE MH|AS F816H| ffa ZH01 AW
loT Core MH|A9} O|X| ZIHE AH|AQ| GreengrassE SO E AJNSIES Sict.
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20244 18 312() 13:00~15:40 S XE EIYZE 15 F2AH

SEEH WHEI AS)
A3 Brief Introduction to Opportunistic Scheduling and Its Applications in S1C o1 T A (AL
13:00~13:30 Wireless Communications e W e
AN A Generative Al Technology for Semantic Communication-assisted S1x45] TAHED
13:30~14:00 Al Generated Content Services 8ot d(NSH)
14:00~14:10 i=2N|
AN LFHE: Fully Homomorphic Encryption with Bootstrapping Key 0122 A0S
14:10~14:40 Size Less than a Megabyte I8 u(2sth)
14:40~15:10 Toward Better AutonomoulanI;(?lliJg;nl\ézvigation Based on Artificial 019H TA(E20Y)
A B Predictive Maintenance and Energy Saving for Sustainable AS TACHAD
15:10~15:40 Networks: Aspect of Compressed Air System B ()
OF2yif)|
Brief Introduction to Opportunistic Scheduling and Its Applications in Wireless
Communications
AT DAFHTHS)
- 2022.09~34K : ZEiEtn, HESHAZ S} Ful
- 2022.03~2022.08 : Post-Doctoral Scholar, Dept. of ECE, The Ohio State University & NSF Al Edge Institute
= - 2021.07~2022.03 : Visiting Scholar, Dept. of ECE, Virginia Tech
y + 2022.02 : HM|CHS T 27 XS Skt sk
= - 2016.02 Z2ChetD FXISZE: oAt

In wireless communications, scheduling technology plays a pivotal role in efficient resource
management and network optimization. This presentation provides a concise introduction to the
opportunistic scheduling technigue based on the Lagrangian dual approach, followed by brief research
examples illustrating its applications in wireless communications.

Generative Al Technology for Semantic Communication—assisted Al Generated
Content Services

2 Wa(HIBHE)

- 2022~%4 - MBSt QIS XSSt g

© 2019~2022 : =HIYTHS BIC|O0|E{S St} X4
- 2017~2019 : & TRt HS2IAM| HAATH
©2010~2013 : SI=HAISHAT S A2

- 2013~2017 : FAM|CHS 7 |HXtS Stat HiAt

- 2006~2008 : HM|CHStw M7 | M AtE skt A

- 2000~2006 : HM|CHSw 7| TR St} StAt

19403t 22E MEl(Claude Shannon)2 S41 20| X2 4= k= ZIT HI0JE S5 FHsISh=
AFE SE FE 0|22 /LR 015 BIY2Z bNU(GC)TIA| 24 S AAR HA42 £ BHAE
HIOIH H&E SR 2= 22 HAIXIO| B! 20|et SH0j| =010 11X S| eI S=ok
MZ2 E20l on|2d Sl 71&59 Lot 4ol Ut & LHMAME SNIEX S H8d QISkis

7|259| 23S S5t LISt OLBALS M4 ZHR(AIGC) AHIA| B 543 ATHSICH
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LFHE: Fully Homomorphic Encryption with Bootstrapping Key Size Less than a
Megabyte
0|8 w=~(Qlstrhatr)

- 2023~%ix : Qloitiatil YRS S},
- 2021~2023 : £H%Xt SAIT, Staff Researcher

0] =22 Fully Homomorphic Encryption (FHE)S 7|2t 2 &t | FHE(Light-key FHE)Z AJH8IC} FHEE
USSHE HIO[E0IN AAS 23l5H0] 72 HEO| IS LS 4~ Gl= TAKIONA AEE 4= UA SiTt. 2Lt
Z2/0[AHET i S707|1E WMok, 012 MH ZO= TE6H0F sk= H&E0| QITE 0] =20M= 712
IHZ510] 242 7|12 MMot, Saif 7| iH| 20 &2 S4 HI8Oo= NMET 2 QIO M= giiio] Zast
712 27| 2ol 7] MT-d 71&2 ALESIC 0|E ol 2= 712 MEHS 1 H7H[0|E 0o = {X|5HHA
FHEES F1345ICt Of= S2fi 7|2 thH| 108K 042 7§40]Ct.

Toward Better Autonomous Robot Navigation Based on Atrtificial Intelligence

OIRE u4(S3Tew)

202303~ 3 : SRS, YHELISH, Zis
+2022.09~2023.02 : SHSIBCHSI, ARSFHAARBS[L, F s
- 2021.08~2022.08 : AELIES LS, HRESS}, UZ AL
+2021.03~2022.08 : I3l e IBlThStRiChSLD, QLSX|S L, s
 2006.02~2022.08 : SHEKSLICIT 8, 2RIt

This presentation aims to provide a brief overview of the history and significance of autonomous
navigation in robotics through the real applications in industrial fields. And | plan toillustrate the potential
possibility for future autonomous navigation based on artificial intelligence (Al) technology. Recently,
there has been considerable attention on 3D LIDAR-based autonomous navigation technology, which
can reliably mapping and localization even in dynamic settings. And | intend to explore its potential
progress by the various applications such as electric vehicle charging robots, unmanned pest control,
and pedestrian navigation. In addition, | will show research exemplars that overcome challenges not
addressable by traditional approaches alone, using Al. Based on these instances, | aim to propose the
prospective direction of autonomous navigation technology in robotics.

Predictive Maintenance and Energy Saving for Sustainable Networks: Aspect of
Compressed Air System

RS ImEs (PRI im))
- 2003,08~340) : CHNCHSH ZIRERD S Zis
+2018.08-2023.03 : KT 881719 QIm2|DX A QIR
2017 SRS S8 FI|QRABEI BiA

+2000: SRS | &9 HESEADSH M
+2010.04-2011.08 : S EAISAIO 18! 9178l

A= Predictive Maintenance (GIX|EX) 7|&S sl HeXo2 X Xt 7|2 (Fault Detection)2
ER5IT} 19| Z7|E Miitot= 0 S50 27| (Air Compressory= AliAt 20| 0| 23Tt oFX|E
0K ARIF & M2 AFRE £017| ol 27| AIAE (Compressed Air System)2| S&H= MME
O|Ea A 22| DS 0[2] GISSITE Y7 | AIABIC & Rt 7|S0 Ml ATE ATHEN, HESS
| 2EC| O X2 HIEHE AW} SICE
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2024'4 28 14(=) 14:00~16:30 2Y2|XE EIYZ2E 15 AHLH0|0f

‘ CEERE! ) MEf (R I E)
Azt W =H| HIEXHAZ)
14:00~14:35 AIZ IS SAlGH= 20|S0| 7|20t ARt =3441 B2B Tech Lead(20|=)
14:35~15:10 | Software Defined Vehicle (SDV)Z2 /5t X1 1483 J|& A4=3 HHEVSI)
15:10~15:20 Break
15:20~15:55 AEIEY 430| B, HEQIX| 0|82 HE(ESREQETELA)
15:55~16:30 MH|A HIO|HE &85t =M 24 A9 Y 2R QIZXISEZO|AHAsleep (0012 E))
@ Z¢ A

A2 WS sitlok= F(0|E2] 7|zt HEaPY
=341 B2B Tech Lead(Z0|=)

- 2016~2018 : AtA SDS ZHQUIA1L]

© 2016 : EEZ IS 45kt BiAL

2011 : IZSFZICHSE W 2~k StAL

20|== St OI=, Y201 XAE & WSEO0FAIY |FULICE SHMSS TIHGH, 2|80 ZHIXRE FHotk=
DS 7|02 MEBIHOM, 20234 Open LLM leaderboard0flM 1912 712517 | SI¥ELICE 2014
EH 3IAIR} 7 [20] BH €A S&GI¥=X] 0[0F7 [BHLIC.

Software Defined Vehicle (SDV)Z 2|t X|=2E 11&813 J|=

242 E(VS)

+ 2016~%4%H : VS| CHEEO[A}

- 20235 : FESAREIS| YA U AIAT SW R S5E

- 2010~2016 : GCT USA (SILICON VALLEY) VP OF ADVANCED TECHNOLOGY
- 2001~2010 : GCT KOREA, VP OF ENGINEERING

2001 : NSIHSED H7IZ3 8iAp

1995 : NSCHET H7IZaH2 A

1993 : NSOt MARZ S ShAf

SDVE 9I8H14 217 7|22 A28 0|54 U 14 SerDes 7140| £2 ¥ YoM HE5H U HUSO|
5| YD QT 2 L0 RYE O[Ci 7140 RN o BESH S8, 12/7 AINE 7RS 9lst
QIEITO|A Ol S ATHBH, Ci0] 14 BIC|Q ClOJE} H&S 9I5t SerDes 7/0f ChoH lix A2t
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20244 28 12(S) 15:20~17:40 SWY|XE EIYFT 15 o
CE-CRE: A Q@RI
A2k YRR HEXHAZ)

15:20~15:45 5G-Advanced RAN BZ3} S8 SHE MAATLA(EHHZIMR)

15:45~16:10 5G-Advanced System H&3} S&f BIS A M AL RA(ME 2| M)

16:10~16:35 UWB (IEEE 802.15.4ab) &3t & SHEHS FAAL (MM 2| M)

16:35~16:50 i=2N|

16:50~17:15 | The Role and Expectations of Al/ML in 6G Communication ANS HAAT2 (AN 2AX])

17:15~17:40 | Network Evolution towards Sustainable and Trustworthy 6G HESE SMATA(MS M)
@ ZdH A4

5G-Advanced RAN BZE5} S5t
87 MO RU(AAIM)

- 2012.12~34KY : ARATX}

- Aalto Univ., Finland, postdoc

- San Diego state Univ., US, postdoc
- GUMCHSH X7 |SXEZ Sl B, A1, HiA}

o
BES

3GPP 0= Release 177(X]9] 5G S0, 7|1E9 41 KPI £&01| FSe &, & O MEL,
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oxe
e,

5G-Advanced System E=3} 52

B Al A OITRIAHARIAR)

- 2018~ : Samsung Research AIM|CHSAIMIE], 3GPP SA WG2 A|AH! 7|= BE EY
- 2016~2018 : 5G Forum WELA 7|&2I25| 2215

- 2011~2013 : WiMAX Network WG Ho| &

5G 0|sE4! MH|ATE 22451E0]| W2t, Core Network 20F0f|Ai= 5G CoreZS ARt SA (Standalone)
BIAO 20| 30| Etths| RIREL! QICH 5G Cores= WIERKT £210[4, MH|A 7|8t QIHEO|A & 4Gt
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