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3rd Generation of ICT: “Real-Society Driven”

!!Information and communications technology is getting into the 
phase of “Real-Society Driven” by thing-centric networking!

1st Generation!
“Connect” Commun. 1.0 Telephone 2.0 Social

2nd Generation!
“Know” Obtaining Info. and Knowledge

Web, Search, "
Machine-learning

3rd Generation!
“Drive” Real-Society Driven

Thing-centric Nwing
IoT
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IoT 2.0
•! IoT is world in which things and humans are connected and cooperate 

with each other!
•! Second generation of IoT (“IoT 2.0”) drives real world “autonomously 

and at high-speed/real-time without mediation of human decisions.“!
•! 3 Steps: (1)Understand current events, (2) Predict future, (3) Drive world!

Information 
CollectorController

Value 
Generator

Service 
Provider

Computing

Information

Networking

Visualization
Navigation

Automatic,!
Real-Time

Human/Things!

Control



!"#$%&'()*+,-.//011/2"%#3/455/6&'()7/6878%98:3
ITU Telecom World 2015

Motivation of IoT 2.0 "
      – demands from mature society- 

#! Energy!
#! Population!
#! Global warming!
#! Food . . .!

Expansion of 
Earth’s 

Limitations

#! Minimizing tra$c accidents!
#! Elder-care, dementia!
#! Wealth gap . . .!

Addressing of 
Important 

Issues!

#! Automation!
#! Productivity!
#! Improvement in comfortability!
#! Expansion of personal ability!

Societal 
Demands!
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Key issues of IoT

Impact of Cyber Attack
Cyber-physical world 

Create value using 
big data & AI 
technologies

1.3 EBytes!
Maintenance/probe !
record of 80 million !

cars (per year)!

270 TBytes!
Metering information !
of 76 million meters!

(per year)

Real-time Control

Area Dependency of Information

68 Gbps!

Demand response for !
1,000 pieces of!

 energy equipment

43Gbps!
Photos taken by cars !

for obtaining latest !
road information !

(100 cars)Smart City!

Huge, varied, incomplete Data "
from heterogeneous devices 

1-10 ms!
Industrial "

Robot

5 ms!
Drive "

Assistant

2 ms!
Electricity Relay "

System!

Several ms!
Robot for !
Disaster!

16 ms!
VR/AR!

Control

Robot

Factory

Car

Train Sensor

1Tbps!
Video 

surveillance 
(thousands 
of cameras 

in city)
Car "
Navigation!

Car Information!
Metering!

Demand "
response!

Localized big-
data processing
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Requirements of IoT

Long-term Business 
Incubation !

Incubate businesses such as social 
infrastructure, connected vehicles and  

home ICT for several decades!

Consensus for data-use !
Social agreement of using public/

private data for driver-less cars and 
smart cities  !

Non-Technical Requirements!

Security!
Security systems for enormous 
number of low-end IoT devices!

Real-time!
Real-time capability in milli-second 

order for information processing and 
transaction    !

Scalability!
Capability to process huge, varied, 
incomplete data of several Ebytes 

per year !

Value Creation!
Generate distinctive value from big-

data analysis  !

Technical Requirements!
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Requirements for distributed computing 
from perspective of real-time processing

Optimization of Work!
Optimization of Production

Over several !
tens of sec Several sec Under 1 sec Under 100 ms Under 10 msLatency

Metering!
Sensing

Self-Drive!
Self-ProductionMajor!

Use Cases

Required!
Architecture

Device

"! “Low-latency network” and “Geographically distributed computing ” 
are needed for satisfying demands of real time control.!

LTE!
Base!
Station

Cloud

Network

Wireless!
Network

5G!

Self-Operated!
AP

Distributed!
Processing!
Equipment

ITS etc.!
(Dedicated Band)!

AP
PON

Low-latency!
Optical!
Access
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Edge computing

Cloud computing Edge computing

data

app

data

app app

data

app data

app

data

app

data

data

app

Internet

network

data

data

datadata

app app data Real-time application

PF!

>100 ms

PF! PF!

device

Edge computing 
platform

Distributed"
processing

Internet

network

app

cloud

Improving user experience

low"
latency

O%oads some of computationally 
intensive processing on user’s 
device to edge servers

Executes real-time 
applications at nearer 
edge-servers

Locally confines regional data 
processing of M2M/big data 
application that incur large data tra$c

<10 ms

•! Rapid response: more interactive applications!
•! Enables wide-area/vertical distribution: enables more e#cient processing assignment 

Additional value by 
intermediate 
processing!

Value-added Service

Big data processing
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Candidate of location for edge Servers "
in current NWs

Internet

Wired System

HGW Edge Router
Network Termination!
Equipment ISP Router

Terminal

Wireless Systems (e.g. LTE)

eNodeB S-GW/P-GW ISP Router
Terminal

Edge Server 
(Candidate Location)
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Current Members 
•! IBM, Akamai (Cloud Provider)
•! Vodafone, NTT, NTT DOCOMO, Orange, Telefonica, Telecom Italia, SK 

Telecom (Telecom Carrier)
•! Intel, Nokia Solutions and Networks, Huawei, HP, NEC, Fujitsu, Samsung, 

SONY, Saguna, Ceragon, InterDigital, SpiderCloud, ZTE (Network Hardware/
Software Vendor)

Activities!
•! Standardization of system architecture and technical method (management 

method, API, etc.)
•! Discussion about use cases, expected services, and business models
•! Promotion of liaison with other standardization organizations.

!! ETSI ISG MEC (Mobile Edge Computing) started on Dec. 2014.!
!! Base station (eNodeB) and other mobile nodes are candidates of 

the “Edge Node”.
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Real-time applications run on edge

Required Latency!100 ms 1 ms

Required !
G

eospatial C
overage

Limited Area!

!!Various types of applications possible by super-low latency and 
wide-spread distributed platform for IoT applications !

Road Tra#c!
Driver-less car 
control!

Road Tra#c!
Tra$c control in 
wide area!

Road Tra#c!
Monitoring of 
tra$c and signals!

AR/VR!
Remote assist 
for physical 
exercise !

Widespread!

Sensing!
Monitoring of 
buildings and road 
infrastructure!

Tactile 
Internet etc. !

Sensing!
Smart metering 
of water, gas!

Smart Grid!
Power control 
on a grid 
network!

Smart Grid!
Energy 
management for 
BEMS/HEMS!

AR/VR!
Remote surgery, 
diagnosis!

Robotics!
Remote control 
of autonomous 
robot!

Robotics!
Factory 
automation!

Sensing!
Video analytics, 
sensor data 
cleansing!

vCPE!
Virtualized HGW/
BGW and on-premise 
HW!

Streaming!
Mobile video 
delivery 
optimization!

Smart Grid!
Demand-response 
application!

Smart Grid!
Substation control 
on power grid!

Robotics!
Autonomous robot 
with haptic sense !

Serious Gaming!
High-quality 
interactive 
games!
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World of IoT 2.0 using edge computing

Edge Computing

Gaming
Health Care

City"
Management!

Smart "
Buildings

Smart 
Houses

Sensor"

ITS!

AR!


