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https://www.kbfg.com/kbresearch/processFileDownloadManager.do?file_name=20190118123808_1.pdf

1.3. 5G2} XIA M e

5G2| eMBB= XRe| E{E X33t mMTCe= loTL| ECHE A3 stod XR & loT2| HO[H= AIE
sol M22 942 Jhssh 2.

5G 7|& EAMI} A|ALE 5GE oIst 22 |:|:|§|:

Cf 2 A =& i 372 360 26 x D i = Al 2}8 x

(eMBB) : 20 Gbps : [8K, VR, AR, MR S] ! ©za2d TH= AS 23 XR

o gol & b= 00l | | EEo % BEQI0| AFE QIEY PE !

(mMTC; Massive loT) ~ 1 million / km? | ! [dN WESRZ 5] : I

G ! @ A2 ClE Y AR 2+ ol

O MR EO| D AAIRIOE oA | AAIDBEE QA OEY B |
(URLLC; Mission- Critical loT) ~1ms : [A0IE S3F, 82 =2 §] : B Ty T
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1.4. 6G=t XIA

1 EX| =2
=

6GE 5G2| 7|=X &2 olofot

100 Gbps -1 Tbps
Peak Data Rate

10cm(indoor),
1m(Outdoor)
Positioning

10,000x
Traffic Increase

More1 0E)r(lergy 0.1 ms
Efficient Radio Latency
Max. 1 out of
20 Years Million Outage
Battery Extrgm gltra
Life Time Reliability

100 Devices per m
Density

2 Source : Key Driver and Research challenges for 6G Ubiquitous Wireless Intelligence(6G Flagshop University of OULU, 2019)(LINK)

=] =] — A = o x
T35te ols8A 7=, =& 4 SAol FItHE
A| Atﬁ
Peak data speed: 100 Gbps ~ 1 Tbps

I Data Traffc | 10.000 I x-eMBB Oiz2n, d2ls

ata Traffic Increase: 10,000x (Broadband) 3D 360° aﬁi%
| Local Positioning: 10cm(indoor), 1mM(outdoor) |

Energy Efficiency : 10x
x-mMTC

Battery Life Time : 20 Years

Device density : 10 million / km?®

(Massive loT)

O &1, 0 8 Fol

2 0 Ul
Data traffic latency: < 0.1 ms x-URLLC A2 2IEY &
(Mission-
Reliability: 1 out of 1 million outage Critical 10T)
ClolE g}@og
N
Global One connectivity fAd S
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http://jultika.oulu.fi/files/isbn9789526223544.pdf
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2.1. XR(eXtended Reality) ® 2|

I X}

st 254 A (XR, eXtended Reality)2 AR, MR, VRS ZZsl= 7HE . O/ XR2 HEIHA S
Toist= wAlo| tisk @ 2ol2l 2 = US.

eXtended Reality &2

Augmented Reality Mixed Reality Virtual Reality
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X Source : Digital Reality changes everything(Deloitte, 2019)(LINK)
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https://www2.deloitte.com/content/dam/Deloitte/dk/Documents/Grabngo/Digital%20Reality%20GrabNGo_2019_030419.pdf
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d Created by DONG HYUNG SHIN

Facebook Announces Horizon, a Massive-Multiplayer VR World(Emerging Tech Brew, 2019, LINK )
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https://www.morningbrew.com/emerging-tech/stories/2019/09/27/facebook-announces-horizon-massivemultiplayer-vr-world
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X Source : 5GIt HtE Dl 25 A &c2t0lE I 4 & (Qualcomm Korea, 2019)(LINK) = |KEA PLACE
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http://blog.naver.com/PostView.nhn?blogId=qualcommkr&logNo=221482260557&parentCategoryNo=&categoryNo=27&viewDate=&isShowPopularPosts=false&from=postList

XR vs. Hologram

Hologram
2ol 2t&8 0 Z2& 3| &
S92 &c2l0 2o =2+

/
’ 7/
§ Hologram
7’

2 Source : Towards a new internet for the year 2030 and beyond(Richard Li, 2019)(LINK)
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https://www.itu.int/en/ITU-T/Workshops-and-Seminars/201807/Documents/3_Richard%20Li.pdf
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Dimensions Bandwidth = Il 9 S} O (o]

Tile 4 x 4inches 30 Gbps 4K/8K HD I XR HOIOgram |

35Mbps~140Mbps .l 25Mbps~5Gbps ‘ 4Tbps ~ 10Tbps 1

Effective Pixel  Approx. I I
= Count Bandwidth e - e o o o o s s s e o =
E Requirement
fq- 15M 1 Gbps S0l ZQE 92 X|o
© 157 M 10 Gbps = =

i f~ 5 4K/8K HD XR Hologram

1.19G ~90 Ghps

pri P oS 15ms ~ 35ms . 5ms ~ 7ms ‘ ~ Sub ms

4" 19.1G 1Tbps
"

2 Source : Towards a new internet for the year 2030 and beyond(Richard Li, 2019)(LINK)
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https://www.itu.int/en/ITU-T/Workshops-and-Seminars/201807/Documents/3_Richard%20Li.pdf
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M XRe
Compute m : . i
Systems =" 4 '
Mainframe Workstation Desktop Laptop Tablet Smartphone
computer PC
- - ==
Theater Movies Home television Laoptop Tablet Smartphone
e L]
Telecom l : e @ _ . ,
Public phone Home phone Large cellular Feature phone Smartphone

3 Source : Qualcomm(2019, Hugo Swart)(LINK)
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https://www.qualcomm.com/media/documents/files/2019-snapdragon-tech-summit-xr2-5g-keynote-jim-tran-hugo-swart-andrea-hogan-hiren-bhinde.pdf

@-@ META CASE
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NEXT MEDIA PLATFORM2 2 AtErE Z 10 U+~ META
FACEBOOK O0@0O PO

The metaverse is the next evolution
of social connection.

Our company’s vision is to help

@gmai

bring the metaverse to life, so we
are changing our name to reflect our

commitment to this future.

ted by DONG HYUNG SHIN(donghyung
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https://www.archyworldys.com/facebook-horizon-workrooms-a-virtual-reality-meeting-platform/
https://news.microsoft.com/november-2021-ignite/
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MetaZ} Horizon 371 ME|AE SA|Et

Meta’s Horizon A|2|= HOME & WORLDS
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horizen horizen horizen

Home Worlds Workrooms
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2 Source : A Brief Look at eXtended Reality Interaction Methods(Key Lime Interactive, 2021, 2 Source : Facebook Announces Horizon, a Massive-Multiplayer VR World(Emerging Tech
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https://info.keylimeinteractive.com/extended-reality-interaction-methods
https://www.morningbrew.com/emerging-tech/stories/2019/09/27/facebook-announces-horizon-massivemultiplayer-vr-world
https://info.keylimeinteractive.com/extended-reality-interaction-methods
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>< Souce FACEBOOK ROLLS OUT CUSTOMISABLE AVATARS IN INDIA: HERE'S HOW 2 Souce :Facebook will soon let Oculus users build their own avatars so they can play

s
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https://www.firstpost.com/tech/news-analysis/facebook-rolls-out-customisable-avatars-in-india-heres-how-you-can-create-your-own-8545091.html
https://www.cnbc.com/2019/09/25/facebook-introduces-a-virtual-world-called-horizon-for-oculus-users.html
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Haptics

* Haptics & Force-Feedback
* Seats & Motion Platforms
. "4p"

* Skin as Input

* Hands & Controllers

* Touching Real Things / MR
* Non-Contact Haptics

Smell & Taste
* Smell-O-Vision & the Food Simulator
* Current Work

Mind
* Remote Viewing (ESP), Brainstorm (the movie), & Science
* Hacks

Issues
* When is suggestion good enough?
* Synaesthesia

Player one roneit ) Playertwo

>< Source VR /AR Fundamentals — 3) Other Senses (Touch SmeII Taste Mmd)(MlchaeI Namiar, 2018)(LINK), 7 years of research and development of Meta and won the "Moon Landing
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https://michaelnaimark.medium.com/vr-ar-fundamentals-3-other-senses-haptic-smell-taste-mind-e6d101d752da
https://inf.news/en/digital/c84d2664b05d99226244596fea6f04d7.html
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Multimode connectivity (4G, 5G, atc.)

Rear camera
+ Many passive and active cameras
with fisheye and telephoto lenses

— Ambient light sensors
Directional speakers

Tracking and recording cameras
- Eye tracking cameras
Inertial, haptic, environmental,
and health sensors

Itra- light
Ultra-bright LED lights New optics and projection

technologies within a durable,
Multiple high sensitivity audio microphones semitransparent display

‘
2% Source : How Qualcomm is building the future of XR: A conversation with Hugo 2 Source : How could we control augmented reality with only our eyes—a speculative
[a) L) Il [aTalas EAVIEINIVAY A H VANAVAYaPNI] U LaYalaTaAViEINIVAY
awdal I.\NUGIUUIIIIII, Uz I’\I_II‘H ’ UCOI&II\U/\ CUNCCUVT, LULU]\I_II‘" ’
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https://uxdesign.cc/controlling-future-augmented-reality-with-only-your-eyes-210ce2ca23c2
https://www.qualcomm.com/news/onq/2021/02/25/how-qualcomm-building-future-xr-conversation-hugo-swart
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¥ Source : CyberGlove Systems(LINK)
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http://www.cyberglovesystems.com/
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Skin as input

Haptic Display (https://Imts.epfl.ch/haptics) and Electrostatic Display (https://tcnl.bome.wisc.edu/projects/)

inTouch, MIT Media Lab, 1998

2 Source : VR / AR Fundamentals — 3) Other Senses (Touch, Smell, Taste, Mind)(Michael Namiar, 2018)(LINK)
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https://michaelnaimark.medium.com/vr-ar-fundamentals-3-other-senses-haptic-smell-taste-mind-e6d101d752da

S 0|4zt =212 Hlo|E=tA 7|1 O 2 F3st s A7 T 4.

Meta Cookie

)

Virtual sweetness, Nimesha Ranasinghe and Ellen Yi-Luen

Meta Cookie, Takuji Narumi, University of Tokyo, 2010 Do, National University of Singapore, 2016

2 Source : VR / AR Fundamentals — 3) Other Senses (Touch, Smell, Taste, Mind)(Michael Namiar, 2018)(LINK)
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https://michaelnaimark.medium.com/vr-ar-fundamentals-3-other-senses-haptic-smell-taste-mind-e6d101d752da
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X Source : Extended reality for learning, designing, visiting, etc.(Hello Future,
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ZUZ T (CENIs)



https://hellofuture.orange.com/en/extended-reality-for-learning-designing-visiting-etc/

2.2. loT(Internet of Things ; Al=2lE{Ll) ® IR

AtE QU2 AZ el A7t ALZolM (AtZHE Zeteh) A= 2 &
ax[et HolE=t 2 A MU E SaiAl AHRIEE AR S 2l A= S0 %E—éPE °|iEF%l.

o|
—

E_y-él_hlﬂ_ill o From A2l To AF2(A}RtES
EC Y -
LIS &

4G : 2K Users/kn
!
5G : 1M Devices/kn

)
0

l A A
. = 4 A
6G : 10M Devices/km » A

2 Source : A guide to remote working and virtual teams(SAGE, 2018)(LINK), THE INTERNET OF THINGS: HOW INTERCONNECTIVITY IS CHANGING OUR WORLD(CSP, 2015)(LINK), 3
Industrial Internet of Things Macro Trends of 2018(HMS, 2018)(LINK), The Internet of Things(MIT Technology Review BUSINESS REPORT, 2014)(LINK)
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https://www.sage.com/en-gb/blog/remote-working-virtual-teams/
https://online.csp.edu/blog/technology/internet-of-things/
https://www.hms-networks.com/news-and-insights/blog/posts/iot-blog/2018/01/09/3-industrial-internet-of-things-macro-trends-of-2018
https://online.csp.edu/blog/technology/internet-of-things/
https://www.hms-networks.com/news-and-insights/blog/posts/iot-blog/2018/01/09/3-industrial-internet-of-things-macro-trends-of-2018
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Home Entertainment
SmartTVs

[y

Smart Security
Smart Security Cameras

{
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Smart Appliances
Robotic Vacuum Clesners

W

smart Lighting
Smart Bulbs

W

Control & Connectivity
Smart Speakers/Hub

Energy Management
Smart Thermostats
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X Source :The Rise of the Connected Home in Asia Pacific(Google, 2020)(LINK)
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Media and

Entertainment

to bring cinema to the
living room
Archee product Smart TV

L 3

Family Safety
Solution
1o offer peace of mind and

safe living for all
Archor product: Secunty Camers

g

Elderly/Healthcare

Solution

for a safe and independent fifestyle
It will ba espacially prominent In
intermediate markets where the
population has the ability to afford

u
(s
Home Care

Solution

for corvenience and
quality living*
Anchor product: Smart Spasker

Health and
Weliness Solution

for a healthy lifestyle*
Anchor product: Smart Thenmostat

Pet Care

Solution

for convenience and high
standard of Iiving. Common in
Australia at the moment due o
high pet ownership

Anchor proguct: Smart Bulb

— Researche:

d, Written, and Created by DONG HYUNG SHIN(donghyung.s

shin@gmail.com)




[Zr=] & o Zlst
He Jfol wEE 324, 2 Yo| BEE B4, okalsted AE(E| QM ET} BEE S24, J2|D
s SHE BR0| e S22 HELIE T,

FHAdo] Hied =l =7}

QlMo| HEHE Z7t

JlE{EoIHE =7} Zea shists 271

- Researched, Written, and Created by DONG HYUNG SHIN(donghyung.shin@gmail.com)




CES 20210l M &t T X7F 7iebSol2t MEQl oM = siC|7t 2R0] JHAL E90] det2 o ¢

|
USE HoiF 3.

ZIME 20| HHE S5t 2R

-
]
B
3
w
‘.
'.if;i-“ g

3 Source : CES 2021 & & Xt

— Researched, Written, and Created by DONG HYUNG SHIN(donghyung.shin@gmail.com)




[&t=] At A o

AZE I M ES0| As ZHEE R Mo E 6, & el
=TIt 7tsg.

-
r
=0

loTE S35 & of 718 XS "o

3 Source : CES 2021 LG & X, IKEA

— Researched, Written, and Created by DONG HYUNG SHIN(donghyung.shin@gmail.com)




@®—-@ Enterprise loT

ENTERPRISE loT

ENTERPRISE loT &4

c After Sales S A%+

c

[ =]

LIDl

2

|- I& 2

iy w3
r OH = > ujo
Wt = = -
' o] 0| 0] 0 g |
oz W Do W
N (L mlmﬁ 00 |
o) B gy = KD o0
SR D W g=oTM pi=
o1 LD < = Ol L=
Do D 2mu Ry
<HTUT T SDm<t= U<
A;o |F:|uA|o TAo
[ [ [
T L3 _.__oLl
< |
B o 3 U o
__.M_m 10 LHo = 20 o =
Dooma o o o
ooy Ihwn or o
A_m=E TR0 =R
gepl DuE® 09
g D gy DM S oS
VxS groww o
Fdpms Waus W
DIED 5] =
@) @) @)
[ J [ J [ J
) - U0
=g © M #am
wos o N UsE
WH e T W S
agWg Lo 8 <z
_ oWy R A’ pa
KB S U =R
Holkig Yo 4 prowm
RKws "Ws R_s5/3
Sxgs Wam SUERO
&5 . S ™
O O O
[ [
_ I o
o7 2 = 4
%% @ S =
oEXg o o gt W
a L S 1o JIJ o
Hopm w0 Wy
moﬂoa._m mn|f|j_._._o ﬂ&l._m
OH gy, 20 B oK o & 1ot
- X RO - &l = [T 1o
Dz WIS REg
Rgorrm =5z Wy
PR~ RSz W
N _meo o_”o
[ [ [




loT2| & 1}p S|

e

MEXN ®= 229

Raw Materials
Manufacturing
Consumer Clstribyution

Retailing

2 Source : The Smart Factory(Deloitte University)(LINK)
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2 Source : Future Factory : How Technology is Transforming Manufacturing(LINK)
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https://www2.deloitte.com/content/dam/insights/us/articles/4051_The-smart-factory/DUP_The-smart-factory.pdf
https://www.cbinsights.com/research/future-factory-manufacturing-tech-trends/
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infrastructure, and product

X Source : FUTURE RETAIL & CONSUMER EXPERIENCE(QUALCOMM, 2022)(LINK)
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https://www.mwcbarcelona.com/agenda/session/future-retail-consumer-experience
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https://gadgettendency.com/large-chain-of-stores-walmart-in-the-united-states-abandoned-robots-and-brought-people-back/
https://wisense.in/
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2% Source : Smart Cities & Smart Territories: How |oT is helping cities get smarter(ORANGE, 2021))(LINK)
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https://www.orange-business.com/sites/default/files/media/library/smart_cities_and_iot_0517.pdf

2 Source : ECOLANT(LINK) 3 Source : Training autonomous vehicles with XR simulation(ThoughtWorks. 2021)(LINK)
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http://www.ecolant.com/
https://www.thoughtworks.com/insights/blog/training-autonomous-vehicles-xr-simulation
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https://hellofuture.orange.com/en/international-crisis-prevention-management-and-resolution-the-assets-of-ai/
https://newsroom.cisco.com/c/r/newsroom/en/us/a/y2019/m05/iot-keeps-an-eye-on-your-health.html
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2 Source : Preparing for the future of artificial intelligence(2016), Whitehouse
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3 Source : “How Smart, Connected Products Are Transforming Competition”, (HBR, 2014) & &
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The autonomous driving level can be divided from level O and level 5, and generally speaking,
it can be called autonomous vehicle in the true sense from level 4 autonomous vehicle.

Autonomous driving levels for connected cars /
1

Fully autonomous driving .
No driver needed in any area Driverless

Full automation

Full autonomy | Driverless car

L e e ‘Eyecori  Autonomous
ull autonomy | Self-driving car iver 2d in certai .

Hands off Vehicle (AV)
it e Minds on Steps that the driver |
- Drivers intermittently re-engage Eyes off does not need to be |
e e e e e e e e e e e e HAN9SOT _ involved in driving _!

Minds on
. Autopllot
L2 Partial automation Trathc jJarn acsiot Eyes on

Hands off

Minds on
Eyes on suppqrtable
Hands on with sensor

Required

I

I

I
V¢
I

I

’ L1 Driver assistance

2010 2015 2020 2025 2030

2 Source :Self-Driving Vehicles and Mobility:Evolving Strategies(IHS Markit, 2019)(LINK)
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2 Source : Why the automotive future is electric(Mckinsey, 2021)(LINK)
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https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/why-the-automotive-future-is-electric
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¢ Source : Preparing for the future of artificial intelligence(2016), XR is the future of mobile computing. We are making mobile XR a reality. dualcomm I
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https://www.androidheadlines.com/2020/09/facebook-oculus-quest-2-snapdragon-xr2-vr-debut.html
https://www.qualcomm.com/media/documents/files/ces-2022-press-conference.pdf
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NVIDIA’s METAVERSE : OMNIVERSE

Metaverse X & =X
DIGITAL TWINS, VIRTUAL WORLDS & NVIDIA OMNIVERSE

* The Era of immersive, 3D Shared Virtual Worlds is Here
Digital Twins Will Transform Many industries and Create New Experiences

* 5G Connects Within Virtual and Physical Worlds
* NVIDIA Omniverse is Enabling Virtual Worlds and Digital Twins
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https://blogs.nvidia.co.kr/2021/08/12/what-is-the-metaverse/
https://www.mwcbarcelona.com/agenda/session/whats-the-meta
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= METAZ2| Telecom Infra Project(TIP), S4l HIERIAE QLEAA ZHZ 010K (Magma), == HOI=
(Subsea cable) & Telefonicalt & Ml DFE 2l &0l Metaverse Innovation Hub= & &l &
¥ Source : WHAT'S THE META?(LINK), The next big connectivity challenge: Building metaverse-ready networks(Facebook, 2022)(LINK)
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https://tech.fb.com/ideas/2022/02/metaverse-ready-networks/
https://telecominfraproject.com/
https://www.magmacore.org/
https://engineering.fb.com/2020/11/19/connectivity/subsea-cables/
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https://www.anandtech.com/show/13888/intel-discontinues-quark-socs-and-microcontrollers
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3 Source : Artificial-intelligence hardware: New opportunities for semiconductor companies(Mckinsey, 2019)(LINK)
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6G SPEC MZ Y&

" Poak bae Rate eXtream e 100 Gbps ~ 1 Tbps (Peak Data Rate)
:Ocr(néin&oor)), 10,000x eMBB e 10,000x (Traffic Increase)
m(Qutdoor e Traffic Increase L y,

Positioning Pttt
e 10x (More Energy Efficient),
e . e;ff\';lefé“ e 20 Years (Battery Life Time)
Eticiont Radio Latency \ | e 100 Devices per m (Density)
Va1 out of , | e 0.1 ms (Radio Latency)
20 Years § & MilionOutage elj(érffg] e Max. 1 out of Million Outage ( Extreme
catery A N  Reliabily | ) Ultra Reliability)
100 Devices per m +
Density
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