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Mobile Evolution
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Mobile Evolution
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이동통신세대별서비스진화
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 음성  단순문자 서비스  모바일 인터넷기반 서비스
 융합 서비스



이동통신세대별서비스진화
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 채널대역폭: 협대역  광대역

 다중액세스: 회선기반의 CDMA (협대역  광대역)  패킷기반의
OFDMA 

 변조방식: BPSK/QPSK  8PSK/16QAM  64QAM 

 다중안테나; 단일셀 기반기술(다이버시티 MIMO 다중화 

Single Cell MU-MIMO)  다중 셀 기반기술(Multi-cell MU-MIMO, 
CoMP, ICIC etc.) 



Mobile Technology Evolution in Standard (1/2)
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Mobile Technology Evolution in Standard (2/2)
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* UMB: Ultra Mobile Broadband

LTE

No commitment 

3GPP

3GPP2

. 

. 

FL: 153Kbps

RL: 153Kbps

FL: 2.4Mbps

RL: 153 Kbps

FL: 3.1Mbps

RL: 1.8Mbps

DL: 236Kbps

UL: 118Kbps

DL: 384Kbps

UL: 384Kbps

DL: 14Mbps

UL: 

5.76Mbps

DL: 100Mbps

UL:   50Mbps

Fixed ]

DL: 75Mbps

Mobile ]

DL: 20Mbps

DL: 1.3Mbps

UL: 653Kbps

FL: ~73Mbps

RL: ~27Mbps

FL: 288Mbps

RL: 75Mbps

IEEE

CDMA2000

1x

1x EV-DO

Rev.0

1x EV-DO

Rev.A

1x EV-DO

Rev.B

UMB*

LTE

GRPS/

EDGE

Enhanced

EDGE

WCDMA HSPA

HSPA+

802.16e 

(WiMAX)

New Entrants

Metro 

PCS

DL: 42Mbps

UL: 12Mbps

AT&T

NTT DoCoMo 

TeliaSonera

Telefonica

Orange

TMO

SKT

KT…

Clearwire

Yota

UQ

India 

(TBD)

LTE

Advanced

802.16m

DL:  ~1G

UL:  ~500 Mbps

DL: ~300Mbps

• VZW,  AT&T,  NTT, 

Korea (SKT,U+,KT)
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3GPP Evolution
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3G, 2000

384Kbps

2001

1Gbps

2009

10Gbps

2020

No!

2008. 12

Rel. 8

2016. Q1

Rel. 13
2011. 3

Rel. 10

2018.Q2

Re. 15



5G commercialization
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5G KPIs
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5G’s three main atributes
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5G business opportunity
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Service categorization
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How to increase data rate ? (1/3)
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(1) Frequency Band

10MHz X 3

(2) Modulation

LTE:             64QAM (신호 26
 6비트)

LTE-A Pro: 256QAM (신호 28
 8비트)

속도 8/6 = 1.33 배개선

5G:              512QAM (신호 29
 9비트)



5G frequency
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How to increase data rate ? (2/3)
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 SISO: Single Input Single Output

 MIMO: Multiple Input Multiple Output

(3) Multiple Antennas



MIMO
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How to increase data rate ? (3/3)
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Data
feedback

t t+1 t+2 t+3 slot

user A

user B

(4) Scheduling

Power control



5G NR Subcarrier spacing
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Cloud RAN
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RRH: Remote Radio Head

BBU: Baseband Unit

D-RoF: Digital-Radio over Fiber



Cloud RAN - RRH
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Cloud RAN
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Network slicing
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Edge computing
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