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LTE 4 Long Term Evolution  
OFDM Orthogonal Frequency Division 

Multiplexing  
GI Guard Interval  

SNR Signal-to-Noise power Ratio  
SIR Signal-to-Interference power Ratio  

SINR Signal-to-Interference plus Noise 
power Ratio  

FFT Fast Fourier Transform  
IFFT Inverse Fast Fourier Transform  

QPSK Quadrature Phase Shift Keying  
QAM Quadrature Amplitude Modulation  

FEC Forward Error Correction  
BER Bit Error Rate  

BS Base Station  
MS / Mobile Station  

MIMO Multiple-Input Multiple-Output 
MU-MIMO Multi-User MIMO 

ZF Zero Forcing 
MMSE Minimum Mean Square Error  

IUI Inter-User Interference  
NLP Non-Linear Precoding  
DPC Dirty Paper Coding 

VP Vector Perturbation  
SE-VP Sphere Encoding VP 

THP Tomlinson-Harashima Precoding 
LR Lattice Reduction  

DFT Discrete Fourier Transform  
PF Proportional Fairness  
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1.1  
 
1979

1
1990 2

[1.1] 2000 3 CDMA: Code Division 
Multiple Access

Web
2010 CDMA

OFDMA: Orthogonal Frequency Division Multiple 
Access OFDMA

2010 3.9 LTE Long Term 
Evolution [1.2] LTE 4

MIMO Multi-Input Multi-Output
300Mbps LTE

4 LTE-Advanced
CA Carrier Aggregation

CoMP Coordinated Multi-Point
3Gbps [1.3] 2020

5 5G 5G
Massive MIMO

10Gbps [1.4]  

2021 3 1.9
[1.5]

2019 9 2020 9 1



7 
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(1)

ICIC: Inter-Cell Interference Coordination CS: 
Coordinated Scheduling  
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eICIC: enhanced ICIC CS: Coordinated Scheduling  
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[1.15] FFR ICIC

(2)
LTE-Advanced
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Network
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[1.21-1.26] AAA 1.6

“ ”
[1.21,1.22]

2

FD-MIMO Full-Dimension MIMO

 
(a)  

 

(b)  
1.6  

A

B

A

B

A

B



15 
 

[1.23] Massive MIMO[1.24]

CB: Coordinated 
Beamforming [1.25-1.28]

Massive MIMO

 
 

1.1  
 

1.3  
 

 

(1)
(2)

(3)

 
 
(1)  

FFR



16 
 

FFR

1.1
JT: Joint Transmission

FFR
 

OFDM
OFDM

OFDM

OFDM
OFDM

1.1  

 

•
•

FFR
• ICIC
•

CS
• JT

• ICIC
•

CS
• JT

• FFR

• eICIC
•

CS
• JT

• eICIC
•

CS
• JT

•

MIMO

•

•
• Massive MIMO
•

CB
• MIMO

• Massive MIMO
•

CB
• MIMO

•



17 
 

 
 
(2)  
eICIC

1.1
MIMO MIMO

 

Dirty Paper Coding DPC Vector Perturbation VP
DPC

THP
Tomlinson-Harashima Precoding

DPC THP

VP

DPC VP
DPC VP

DPC

VP

 



18 
 

 
(3)  

1.1 CB
 

 
 

1.4  
 

 
2

 
3

OFDM



19 
 

 
4

 
5

 
6

3
 

7
 

 

  



20 
 

2  
 

 

2.1  
 

2.1

Massive MIMO

 

 
3

 
(1)  
(2)  
(3)  
(1) (2)

 (3)

 
(1) (2)

(3)
(1) (2) (3)

 
 

 



21

2.2

2.2 3
1 SINR

2.2(a) 2.2(a) 3 BS#1
SINR BS#2 BS#3

(2.1)

SINR

(2.2)

BS#1 BS#2
SINR

2.1

(1) 
―

(2) 
―

(3) 
―



22

(a) 1

(b) FFR 2
2.2 SINR

BS#1 BS#3BS#2

• =1 (0dB)
•

• =1bps
• :B

fff

B B B

• =100 (20dB)
•

•
= 6bps

• :B

BS#1 BS#3BS#2

• =20 (13dB)

•
= 2bps

• :B/2

B/2

f

f B/2

f

B

f

B

f

B
B/2

f

f f



23 
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