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R  Covariance Matrix of the Interference Plus Noise 

푅  Cross-Covariance Matrix between Actual and Virtual Arrays Output 
Data 
 

	푅  Pseudo- Inverse Matrix 

Ɍ UE Throughput 

푆  Desired UEs 

푆  Interferences UEs Set 

푆  Set of Desired UEs Serve with NT-G Freedom Degrees of ULA 

푆  Set of Undesired UEs Served by G Residual Degrees of Freedom of 
ULA 
 

푠  Signal Impinging the Actual Array 

S Signals Matrix 

푆퐼푁푅 Output SINR of the SSIC-MVDR Beamformer 

풮 ,  Long-Norm Shadow Fading Random Variable 

휏  Time Delay Due to Travel the Signal from Reference to Another 
Element 
 

푈퐸  UE with Maximum Channel Response 

푢 Eigenvector of  푅  
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xxii 
 

푣 Eigenvector 

w Beamforming Complex Weighting Vector 

푤  Beamforming Wight of Null Steering Algorithm 

푤 ,  Beamforming Weight Vector from Serving BS to k-th UE 

푤 ,  Beamforming Weight Vector from Neighboring BS to k-th UE 

푤 ,  Beamforming Weight Vector from Neighboring BS to l-th UE 

w  MVDR Optimum Weight 

w  MMVDR Optimum Weight 

푤  SSIC-MVDR Optimal Beamforming Weight 

x(t) Observation Complex Signal Vector 

푥 (푡) Observation Complex Signal Vector of i-th Element in the Actual 
Array 
 

푥 (푡) Observation Complex Signal Vector of i-th Element in the Vertual 
Array 
 

푋  Distance of 0.6R and/or Equal to 1500 in the Proposed HCDO 
Technique 
 

푋  Saturation Distance (0-380) m 

푋 Transmitted Signal which Consists of the Modulated Data 푠 and the 
Transmit Antenna weight 푤 
 

푋 ,  Transmitted Signal to k-th UE from Neighboring BSj 

푋 ,  Transmitted Signal to k-th UE from Serving BSi 

푌 ,  Received Signal of k-th UE at Serving Cell (i) 

	y(t)  MVDR Beamforming Output 

풵 ,  Rayleigh Fading and is a Zero-Mean Unit Variance Complex Gaussian 

Random Variable 

훤  Adjustment for SINR Efficiency 
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xxiii 
 

Γ  Output SINR of the MVDR Beamformer 

훤 _  SINR for k-th UE at CBF Region 

훤 _  SINR for k-th UE at AJN Region 

훤  SINR for UE 

훤 .  Ratio of the Signal Power that UE Received from Serving BS to the 
Interference Signals Received from Adjacent BSs (SINR) 
 

θ Angle of the Received Signal 

풞 Channel Capacity 

∆d Change Amount in the Distance (d)  

휇 Eigen-Value 

φ Electric Phase Between the Array Elements 

∅ Empty Set  

)  Hermitian Operators 

σ  Interference Power 

휆 Lagrange multiplier 

σ Noise Power 

	ƌ Path Loss Exponents 

σ  SOI Power 

)  Transpose operators 
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