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5G
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(Vision and Objectives) 5G
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2,270,623 

2,474,802 
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2011 2012 2013(e) 2014(f) 2015(f) 2016(f) 2017(f)

Mobile Devices Retail Revenue

Mobile Services

Consumer Fixed Network Services

Enterprise Network Services

Telecom Operations Management
Systems

Carrier Network Infrastructure

Enterprise Network Equipment

Enterprise Communications Applications

Telecom Total

2013 2.2 63%

2014 (7%) 4G
2017
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1G
1981

1G

2G 
1992

2G 1G
9.6kbps GSM is-95

3G
2001

3G 2Mbps 384Kbps
WCDMA CDMA2000 TDS-CDMA

4G
2012

4G 1Gbps
100Mbps LTE WiMAX

5G

2020 5G
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HetNet: Heterogeneous Network;  
BF: Beamforming;   
D2D: Device to Device
MTC: Machine Type Communication;   
SON: Self-Organization Network;  
RAT: Radio Access Technology 
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5G ( )

HetNet 3D BF / 
Massive 
MIMO

Advanced 
/IC  RX

256 
QAM

NCT D2D eIMTA MTC SON 
/MDT

LTE/HS
PA  
& WiFi

HSPA 
HetNet

CoMP/
MU-
MIMO

Ericsson

Nokia

Hauwei

QCM

ALU (SON)

Samsung

Moto

Orange

DoCoMo

Deutsche 
Telekom

(CoMP)

TeliaSonera

AT&T

CMCC (CoMP)

Vodafone (MDT)

China 
Telecom (CoMP)

KDDI (CoMP)

3GPP R12
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IC: Interference Cancelation;  
NCT: New Carrier Type;   
eIMTA: Enhanced Interference 
Management and Traffic Adaptation
MDT: Minimization of Drive Test;   
CoMP: Coordinated Multipoint 
transmission and reception;  
MU-MIMO: Multi-user MIMO 
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3GPP R12 ( )

METIS 5G

12 12



IC/

/

/

/

APP

Samsung, Nokia, 
Motorola, Sony, 
LG, Apple, , 

Qualcomm,  ST-E, Wavesat, 
MARVELL, Altair, Broadcom
Sequans, , , , 

, ,  
Mindspeed, Qualcomm, 
Broadcom, Freescale, Cavium

..

Cisco(Ubiquisys), Ip
access, Samsung, 
Airvana, Netgear, 
A-L, Technicolor, 

( )

Motorola,Nortel,alcatel-
lucent,nokia-siemens, Nec, 
Samsung,alvarion,Airson,
Narvini, ZTE, 

SGS

Aeroflex, Agilent , 
Anite, Anritsu, 
Dtmobile,  ulfstream, 
Rohde & Schwarz,  
ektronix

LINE, ,

Softbank,Aero2, 
NBN, UK roadband, 
3 Sweden, 

STPI 13

5G
2013 12 5G

2020 20
7 150

( 3,100
)
2015 pre-5G 2018

5G 2020
5G 28 GHz

75Mbps 4G
2013 5

KA
2020
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5G
5G NTT DoCoMo

2012 12 NTT DoCoMo
24

11GHz 400MHz 5G
10Gbps

LTE LTE-Advanced

2013
4G LTE 100

1000

2020 5G

15STPI 

2013
IMT-2020(5G) 5G

(863 )

8 ( 1,470
)

2020 5G

10Gbps
4G 10

(Nokia Siemens Networks)
NTT DoCoMo

5G
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2007 2013 FP7 144
4G 5G Beyond 4G

20 5G ( ,
)

- 2020 5G
-

- 1000
- 10-100
- 10-100
- 10
- 5 end-to-end latency

5G

17STPI 

Which are the Drivers for a new 
wireless standard?

2020: 
New standard

2008:
LTE

We know more:
New enabling technologies

New Requirements

2011: early work  
new principles 2015: selection 2017: standards
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weather station
smart metering
smart home

low-rate, delay tolerant

traffic lights
car2car 
(emergency  braking)

low-rate, low latency

high-rate, delay tolerant

video/internet download
video streaming

high end 
devices

5G service matrix: rate and latency

delay tolerance

low end 
devices

high-rate, low latency

virtual/augmented reality 
multi-player gaming
Mission critical video

19

Service quality will diversify in rate and in latency

Optimize resource useage

Scalable scheduling
Context awareness
Latency awareness

Time 

overall system efficiency

sensor

Latency

sensor

Internet

(3D)Video

Augmented 
reality

Virtual reality

traffic characteristics
20



GPS WLAN 4G

DSL Cable IP STB IP Phone

GPS WLAN 4G /

Switch

DSL CPE Cable CPE IP STB IP PhoneSwitch

GPS WLAN 4G /

DSL CPE Cable CPE IP STB IP PhoneSwitch

, ,

,

IEK 2013/07
21

AT&T  Verizon
Vodafone  DoCoMoOperator

Ericsson  NSN
Actel_LucentInfrastructure

Apple
SamSungSmart Phone

QualcommChip Set

Semiconductor Industry etc. 22



5G

23

5G

1.

5G

2.

Data Rate, Latency, Devices
3.

4.

5. ( )
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5G 

(e.g.,Mobile Cloud Services (MCS)..)
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Service 
Network

Radio 
Access 
NetworkeNB

Broadband
Network

WiFi

1000
/

MTC 
(Machine Type Communications) D2D 
(Device-to-device Communication)
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Service 
Network

Radio 
Access 
NetworkeNB

Broadband
Network

WiFi

E.g., Multi-mode Multi-band
E.g., Multiple Access, Modulation, Coding 

27WiFi

E.g., breakthrough in laying out many 
communication components and sensor devices 
into a smartphone

Application Processor and Middle Ware 
Power management system 
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Service 
Network

Radio 
Access 
NetworkeNB

Broadband
Network

WiFi



E.g., Small Cells (green and soft)
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Service 
Network

Radio 
Access 
NetworkeNB

Broadband
Network

WiFi

(e.g., )

E.g, Telecom Cloud
E.g., Mobile Cloud Services (MCS)
E.g., Wearable Device Based Service
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Service 
Network

Radio 
Access 
NetworkeNB

Broadband
Network

WiFi



1. 5G
2.
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1. 5G
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5G

3. 5G

2. 5G

5G

5G
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5G

1.

1 

34

5G

niche



2
5G
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/

3
5G

5G

5G
5G

,

36



37

:

(Germination Centers)

2.0

( )
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203 5-8
10

DARPA
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3.

4.
5.

1.

2. /
3

3.

4.

1~2
1

1.
2.
3.

3~5
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203
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5G

5G

ICT (
)
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5G
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(
)

5G
5G
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