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Background 
Single transmission 

 

 

 
 
 

   

Base station cooperation (BSC) 
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Background 

Base station antenna directivity 

 • Single transmission 

• Base station cooperation 
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Base station cooperation system 
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System model 

The number of cooperative BSs  KBS 3 

The number of BS antennas  NBS 2 

The number of UE per sector KUE 1 

The number of UE antennas  NUE 2 

Evaluation angle Azimuth angle 
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Instantaneous capacity 
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Average channel capacity 
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• PDF of  1st eigen mode 

 BSC-MIMO (3,2)×(1,2) system 
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(KBS,NBS)×(KUE,NUE) 
The number of BSs 
The number of BS antennas 

The number of UEs 
The number of UE antennas 

• Eigenvalue Theory of Wishart Matrix 
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Objective function 
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・ Resource  (i-th cooperation) 
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BS Antenna Directivity 


 

Horizontal 
Directivity 
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Numerical Analysis 
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Numerical Condition 

The number of Cooperative BSs KBS 3 

The number of BS antennas NBS 2 

The number of UE  
per sector KUE 

1 

The number of UE antennas NUE 2 

BS transmission power Ps 46dBm 

Noise power Pn  

10MHz Bandwidths  
-99dBm 

Inter BS distance D 500m 

Pathloss cofficient α 10-3.45 

Pathloss decay m 3.5 

The height of antenna z 25m 

•

face to face 

model 

3GPP 

model 



Optimal tilt angle θtilt 
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•

Single cell BSC-MIMO 

θtilt 15.4deg 14.4deg 

Inter Hybrid 

Hybrid
B 55% 

Intra 

Inter
B 45% Intra

B 0% 
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dB33dB
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Optimal tilt angle θtilt 
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Inter Intra 

Single cell BSC-MIMO 

θtilt 15.7deg 14.2deg 
Intra

B
Inter

B 65% 35% 
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face to face 

model 



Horizontal beam width φ3dB  
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BSC 

 (3GPP) 

BSC  

(face to face) 

3dB 80deg 70deg 

Single cell 3GPP 

3dB 60deg 70deg 
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Vertical beam width θ3dB  
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BSC 

 (3GPP) 

BSC  

(face to face) 

3dB 5deg 6deg 

Single cell 3GPP 

3dB 5deg 10deg 

1.5 bps/Hz 



CDF of capacity 
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3GPP optimal 

3GPP conventional deg70
dB3


deg10
3dB


deg70
dB3


deg5
3dB


Single cell  

(3GPP) 

BSC-MIMO 

(face to face) 

BSC-MIMO 
(3GPP optimal) 

BSC-MIMO 
(3GPP conventional) 

Capacity [bps/Hz] 0.895 2.196 3.291 8.398 
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Average cell capacity 

deg70
dB3


deg10
3dB


deg70
dB3


deg5
3dB




Conclusion 
 The optimal tilt angle of BSC-MIMO is smaller than 

that of single cell transmission 
 

 Average cell capacity of BSC is increased about 1.5 
bps/Hz by optimizing base station antenna directivity 
 

 Average cell capacity of BSC system is increased about 
7 bps/Hz than that of single cell 
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