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Abstract— This article deals with the exploitation of multiple 

input multiple output (MIMO) systems for broadband wireless 

indoor applications. More specifically, multiple access channels 

with multiple antennas are considered. Aiming to improve the 

system performance, an interference cancellation scheme is 

proposed to eliminate the interference for each user. In this 

paper, we derive a scheme that could be used for any number of 

users with any number of antennas. The decoding complexity is 

the lowest and the diversity gain is the highest with similar 

configuration. Computer simulation results show the 

effectiveness of the interference cancellation scheme based on 

MIMO systems. 

 
Index Terms— Multiple Input Multiple Output (MIMO), 

Multiple Access Channel (MAC), Alamouti Codes, Diversity, 

Decoding, Interference Cancellation. 

I. INTRODUCTION 

ultiple-input multiple-output (MIMO) communication 

architecture has recently emerged as a new paradigm for 

wireless communications in rich multipath environment. Using 

multi element antenna arrays (MEA) at both transmitter and 

receiver, which effectively exploits the third (spatial) dimension 

in addition to time and frequency dimensions, this architecture 

achieves channel capacity far beyond that of traditional 

techniques. In independent Rayleigh channels the MIMO 

capacity scales linearly as the number of antennas under some 

conditions. However, some impairments of the radio 

propagation channel may lead to a substantial degradation in 

MIMO performance. Some limitations on the MIMO capacity 

are imposed by the number of multipath components [1]–[7]. 

When using spatial multiplexing, MU-MIMO, the 

interference between the different users on the same channel is 

accommodated by the use of additional antennas, and additional 

processing when enables the spatial separation of the different 

users. There are two scenarios associated with MU-MIMO or 

Multi-user MIMO: Uplink - Multiple Access Channel and 

Downlink - Broadcast Channel or BC. The MU-MIMO Multi- 

User MIMO has the following advantages: Multi-user MIMO 

offers some significant advantages over other techniques: 

MU-MIMO systems enable a level of direct gain to be obtained 
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in a multiple access capacity arising from the multi-user 

multiplexing schemes. This is proportional to the number of 

base station antennas employed. MU-MIMO appears to be 

affected less by some propagation issues that affect single user  

MIMO systems. These include channel rank loss and antenna 

correlation - although channel correlation still affects diversity 

on a per user basis, it is not a major issue for multi-user 

diversity. MU-MIMO allows spatial multiplexing gain to be 

achieved at the base station without the need for multiple 

antennas at the UE. This allows for the production of cheap 

remote terminals - the intelligence and cost is included within 

the base station. The advantages of using multi-user MIMO, 

MU-MIMO come at a cost of additional hardware - antennas 

and processing - and also obtaining the channel state 

information which requires the use of the available bandwidth. 

In this paper, we focus on MIMO multiple access channels 

[8]–[14]. This form of MU-MIMO is used for a multiple access 

channel - hence MIMO and it is used in uplink scenarios. For the 

MIMO-MAC the receiver performs much of the processing - 

here the receiver needs to know the channel state and uses 

Channel Sate Information at the Receiver, CSIR. Determining 

CSIR is generally easier than determining CSIT, but it requires 

significant levels of uplink capacity to transmit the dedicated 

pilots from each user. However MIMO MAC systems 

outperform point-to-point MIMO particularly if the number of 

receiver antennas is equal to or greater than the number of 

transmit antennas at each user. Since each user transmits at the 

same time, how to deal with the co-channel interference is an 

interesting question. [15]– [30] discuss the strategies to tackle 

the co-channel interference when channel knowledge is known 

at the transmitter. 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. Simulation results 

are presented. Concluding remarks are given in final section. 

 

II. INTERFERENCE CANCELLATION AND ANALYSIS 

 

Assume that we have a multiuser wireless communication 

system where the receiver is equipped with J receive antennas 
There are J transmitters each with 2 transmit antennas. Le ct,n(j) 
denote the transmitted symbol from the n-th antenna of user j at 

Interference Processing for Multi-User Wireless 

System 

Dennis Jenkins, Aaron Falconer and Ethan Hill 

M

Cyber Journals: Multidisciplinary Journals in Science and Technology, Journal of Selected Areas in Telecommunications (JSAT), March Edition, 2012 

 



 

8 

 

transmission interval t and rt,m be the received code word at the 

receive antenna m at the receiver. Then, for the 
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