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From Smart Devices to ligent Devices

intelligent
phone
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More Intelligent

'More Bandwidth

+* Cellular Communication
* 4G : LTE-A, Pre-5G
* 5G : eMBB (enhanced Mobile Broad Band)
* Sub-6G
* mmWave

< WiFi
* 802.11 ax (HEW: High-Efficiency WLAN )
* 802.11 ad (wiGig), 802.11 ay

+»*Cellular Communication with Unlicensed band
* LWA (LTE-WLAN aggregation)
* I TE-U (LTEin Unlicensed band)
* L AA (Licensed Assisted Access)




;')f-'-;v More Connection ore Devices

-
EE }é 0 ** LPWAN (Low-Power Wide-Area Network)
{ *LTE cat. NB1 : NB-loT (NarrowBand I0T)
] :

" Sharing Heartbeat S— * LTE cat. M1 : eMTC (enhanced Machine-Type Comm.)
Bike belt watch * EC-GSM-loT
* 5G: mMMTC (massive Machine Type Comm.)
* LoRa
* Sigfox

+* WPAN (Wireless Personal Area Network)
* Bluetooth
* BLE (Bluetooth Low Energy), Bluetooth Smart
* Zigbee
* Ant+

Sensor Button Lighting

S WIFI

Robot Industrial Traffic Washing Refrige-
Control Control Control Machine rator

;,;E'-;* More Connection ower Latency
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R—— : ' ehicular communication systems
ﬂ.rjl S V __:=__ .‘ 7 - - * \/2I (Vehicle-to-Infrastructure)
= . ' * V2V (Vehicle-to-vehicle)

Al * \/2P (Vehicle-to-Pedestrian)

V-ADAS mmWave  Driverless * \/2D (Vehicle-to-device)
Radar =l * V2G (Vehicle-to-grid)
* \/2X (Vehicle-to-everything)

Navigation Telematics

+*DSRC (Dedicated short-range comm.)

* [EEE802.11p

Industrial Mdicl (WAVE: Wireless Access in the Vehicular Environment )
Robot Robot

¢ Cellular V2X
e [ TE-V2X

+* 5G : uRLLC (Ultra Reliable and Low Latency Communication)
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Cloud / Server Device / Edge

Learning Example:
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Computer Vision
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Trained model Google Lens
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" Camera
MIC
GPS
Gyro
Touch
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Cloud / Server Device / Edge

Learning ’ ¥ Example:

Autonomous Car
Learning
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@ g % Q Interface
| 95 D AR
3 :o’/:o"’

&
APPs
J platform Camam
L MIC
GPS
Inference Gyro
on | Touch
Cloud / Server




IEES 15 30%

7 140,000
s $127 billion

/,

pd
. v
.
v G

Ve
.//

$60 000 e

$120,000

$100,000

$70B (55%)
$80,000

$36 billion

$21B (58%)

$40.000 76% CAGR

P 538.7B (30%)
3
$20,000 P

$2 billion /,/ $13.38 (37%) $18.38 (15%)

$0

2015 2020 2025
B Arfificial Intelligence Software@Artificial Intelligence Hardware B Artificial Intelligence Services

Source: Bank of America
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Deep Learning Chipset Reve

255F3F $12.2B

pe, World Markets: 2016-2025

$14,000

uCPU sGPU " FPGA mASIC = Other

$12,000

s
ML
10,000
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($ Millions)

$6,000
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2019 2020
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Future: Connecting the Next Billions with Al

Connected
in the Pocket

Wireless Communication . R +Sensing, Recognizing and
Understanding

Artificial
Intelligence

Connected
at Home

Summary

% Rl 3 E R PC/Internet, Mobile Internet, # A IoT/AlL tH1£
2t Smart Device JE# 7 Intelligent Device

< Intelligent Device FEZ E )1l 750
% More Connection
> #iiz0 : Wireless Comm. (5G, WiFi, LPWAN,..)
> ¥ ffi75[E: More Bandwidth, More Devices, Less Latency
% More Intelligent
> 1tz . AL ATEZ (Deep Learning, Machine Learning,..)
> F2fi75ME: On-Device AL, Al algorithm, AI Hardware

< Wireless Comm. £2 Al 2k 2K Intelligent Device Mz flf &t -
BURFFEINSR Wireless Comm. B2 Al (URTITIRE - IBBEAT - sBIBIFT -
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