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Abstract—Multiple Input Multiple Output Interference 

Channel is investigated in this paper. We focus on how to tackle 

the interference when different users try to send their code words 

to their corresponding receivers. We propose a strategy to remove 

the interference while allowing different users transmit at the 

same time. Our strategy is low-complexity while the performance 

is good. Mathematical analysis is provided and simulations are 

given based on our system. 

 
Index Terms—MIMO, Interference Channel, Alamouti Codes, 

Diversity, Interference Cancellation, Complexity 

I. INTRODUCTION 

he development of wireless communication systems for 

high bit rate data transmission and high-quality information 

exchange between terminals is becoming one of the new 

challenging targets in telecommunications research. Multiple 

input multiple output (MIMO) systems are currently stimulating 

considerable interest across the wireless industry because they 

appear to be a key technology for future wireless generations 

[1]–[9]. An (N,M)-MIMO wireless system can be generally 

defined as a MIMO system in which N signals are transmitted 

by N antennas at the same time using the same bandwidth and, 

thanks to effective processing at the receiver side based on the 

M received signals by M different antennas, is able to 

distinguish the different transmitted signals. The processing at 

the receiver is essentially efficient co-channel interference 

cancellation on the basis of the collected multiple information. 

This permits improving system performance whether the 

interest is to increase the single link data rate or increase the 

number of users in the whole system. 

An interference channel is a network consisting N senders 

and N receivers. There exists a one-to-one correspondence 

between senders and receivers. Each sender only wants to 

communicate with its corresponding receiver, and each receiver 

only cares about the information from its corresponding sender. 

However, each channel interferers the others. So an interference 

channel has N principal links and N(N − 1) interference links. 

This scenario often occurs, when several sender-receiver pairs 

share a common media. For example, in satellite 

communication, two satellites send information to its 

corresponding ground station simultaneously. Each ground 
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station can receive the signals from both of the two satellites and 

its communication is interfered by the other pair’s 

communication. The study of this kind of channel was initiated 

by Shannon in 1961. However, this channel has not been solved 

in general case even in the general Gaussian case.  

In this paper, we focus on MIMO interference channels 

[10]–[18]. Since each user transmits at the same time, how to 

deal with the co-channel interference is an interesting question. 

Schemes to cancel the co-channel interference when channel 

knowledge is known at the transmitter are proposed in 

[19]–[30]. In this paper, we propose and analyze a scheme when 

channel knowledge is not known at the transmitter, a scenario 

which is more practical. The article is organized as follows. In 

the next section the system model is introduced. Detailed 

interference cancellation procedures are provided and 

performance analysis is given. Then simulation results are 

presented. Concluding remarks are given in the final section. 

II. INTERFERENCE CANCELLATION AND PERFORMANCE 

ANALYSIS 
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So H could be written as 
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