
IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

 

Research paper                                           © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 10, Spl Iss 1,   2021 

 

270 | P a g e  
 

Assessing Receiver Performance in Interference-Aware Environments with 

Channel Estimation Error Considerations  

Rizwan Ghaffar, Koneru Lakshmaiah Education Foundation (KLEF), Vaddeswaram 

522302, Andhra Pradesh, India 

 

Abstract 

We consider the backdrop of uncorrelated Rayleigh flat fading channels and introduce a model that 

characterizes estimation errors as independent complex Gaussian random variables. By delving into 

this context, we derive an upper bound on the pairwise error probability (PEP). Most intriguingly, our 

analysis reveals that the interference-aware receiver maintains full diversity even in the presence of 

channel estimation errors, further accentuating its robustness. To provide a holistic comparison, we 

contrast the performance of the interference-aware receiver with that of the MMSE (Minimum Mean 

Squared Error) receiver. Our findings underscore a notable disparity: the degradation in the performance 

of the MMSE receiver significantly surpasses that of the interference-aware receiver in scenarios 

involving imperfect CSI.. 

Introduction 

To tackle the surging demands for elevated spectral efficiency, contemporary cellular communication 

systems are embracing aggressive frequency reuse factors as seen in LTE, LTE-Advanced, and WiMax 

(IEEE 802.16m). Departing from conventional strategies that restrict spectrum reusability and 

consequently limit degrees of freedom, modern systems are instead adopting exhaustive spatial 

spectrum reuse [1]. This paradigm shift has led to interference-limited scenarios, where interferences 

assume prominence in constraining the performance of cell edge users. To address this, various 

transmission and reception techniques have been introduced, including interference alignment [2] and 

coordinated multi-point transmission (CoMP) [3] at the transmitter end, and linear minimum mean 

square error (MMSE) and zero forcing solutions [4] at the receiver end. Notably, advanced interference-

aware receivers [5] have proven to be effective in mitigating interference in cellular systems. However, 

the efficacy of these mitigation techniques hinges on the availability of accurate channel state 

information (CSI), a concern heightened by practical limitations. This concern is particularly relevant 

for interfering signals, whose control information and pilot signals may not always be available. Even 

for desired signals, channel estimates are imperfect due to noise, wireless channel dynamics, and finite 

pilot symbols [6]. Consequently, the analysis based on perfect CSI serves only as an upper bound, 

necessitating the exploration of algorithmic performance in the presence of channel estimation errors. 
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This paper delves into the performance of diverse receiver algorithms in the context of imperfect CSI. 

These receivers initially estimate channels using pilot symbols and subsequently employ these 

estimated channels in a manner consistent with ideal CSI scenarios. These receivers are termed 

"mismatched receivers" and have garnered attention for their role in managing estimation errors. Our 

study particularly focuses on the performance of interference-aware receivers in the presence of channel 

estimation errors within uncorrelated Rayleigh flat fading channels . We model the estimation error as 

independent complex Gaussian random variables and derive an upper bound on the coded pairwise error 

probability (PEP). Importantly, we establish that the interference-aware receiver maintains full diversity 

even in the presence of channel estimation errors. Our analysis leverages the moment generating 

function (MGF) to characterize the behavior of a complex quadratic form. In summary, this research 

advances our understanding of interference-aware receiver performance in scenarios marked by channel 

estimation errors. By providing insights into the receiver's behavior under practical constraints, this 

study contributes to the optimization and real-world application of interference mitigation techniques 

within evolving cellular communication systems. 

System model  
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PAIRWISE ERROR PROBABILITY (PEP) ANALYSIS
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Simulations 
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Conclusion 
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