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1. Introduction

A single-carrier FDMA (SC-FDMA) radio access is proposed as multiple access scheme for Evolved UTRA (E-UTRA) because low PAPR feature to achieve wide coverage provision. This contribution contains discussion for the performance enhancements on top of SC-FDMA like interference cancellation (as also discussed in connection with WCDMA), interference rejection and four-antenna reception.  

2. Further enhancements

Large gain of interference cancellation with WCDMA was presented in [1] and [2].  Also in the studies by Verdú it was demonstrated that CDMA systems are not inherently interference-limited, but rather limited by the conventional matched filter receiver [3]. However, the optimal multi-user detector in [4] presents a major drawback: Its implementation complexity is an exponential function of the number of users, and as a consequence it is not feasible for most practical CDMA receivers.  It should be noted that similar interference cancellation could be also utilized in SC-FDMA system when multiple UEs are allocated into identical frequency resources.  With SC-FDMA the optimal multi-user detector becomes more implementable, than with WCDMA, because number of cancelled users allocated to same frequency resources would at a reasonable level. 

Also we noticed that in the view of advanced receiver, FDMA system has two benefits compared to CDMA: 

· The orthogonal pilot between users could be transmitted for supporting even linear detector between users or improved performance of interference cancellation.  

· Less number of interfering UEs due to FDMA component, the interference rejection compaining instead of more complex interference cancellation could be used.   

In [1] it is suggested that with 4 receive antenna diversity and interference cancellation the WCDMA would be performing better than FDMA because FDMA system mostly operates in non-linear capacity region. It is worth noting that when we allow more than one UE into same frequency resources with FDMA, the operation region of FDMA systems comes closer to linear capacity region and will effect (likely improve)  the performance with 4 receive antenna diversity.

 3. Conclusions

This paper discussed briefly possible enhancements on top of SC-FDMA like interference cancellation, interference rejection and 4 antenna receive diversity. It was noted that the methods have higher gain potential especially in case when multiple UEs are allocated into identical frequency resources with SC-FDMA.  Thus, in order to make the fair comparison between SC-FDMA and enhancement on top of realease 6 WCDMA, the interference canceller should to be also considered with SC-FDMA. However the ideal interference cancellation is considered unfeasible for realistic implementation with WCDMA while the complexity with SC-FDMA is more favourable due limited number of users to consider in the cancellation process.  
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