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1. Introduction

In the RAN Plenary meeting #30 a new study item on further improved performance requirements for UMTS/HSDPA UE was approved [1].  This study aims to evaluate the possible gains obtainable via mitigation methods against the inter-cell interference.  In RAN4 meetings #37 and #38 Ad Hoc’s were held to progress the work [2][4].  In the Ad Hoc held in RAN4#38 it was agreed to focus to HSDPA evaluation first. In this contribution we present a one possible reference scheme for evaluation purposes. The receiver is a combination of interference cancellation and linear equalization for HSDPA reception.

2. Algorithm Description

Linear methods, e.g. optimum combining [5], may be used to combat the inter-cell interference, but they are mostly efficient when combined with receive diversity. At least according to theory, optimum non-linear methods should outperform the linear ones, therefore non-linear methods, e.g. parallel interference cancellation (PIC) [6], could be used without receive diversity to mitigate the inter-cell interference. However, HSDPA system is heavily limited by the intra-cell interference due to the low spreading factor. Previous studies have shown that linear equalization is an efficient method to enhance the performance in this kind of environment. Therefore, it would be beneficial to utilize the receiver structure presented in [8] for intra-cell interference mitigation. On the other hand, as discussed linear methods can be considered to be less efficient against the inter-cell interference with single receiver antenna. Therefore, some non-linear method could be applied to combat the inter-cell interference.  
In Figure 1  a receiver structure, which tries to benefit from the strengths of the both schemes, is proposed. The concatenation of interference cancellation, as in [7], and an equalizer, as in [8], is presented as a possible reference baseline receiver. The purpose of the non-linear part is to cancel other cell interference and the linear equalizer is used to mitigate own cell orthogonality loss. In principle, the interfering codes in the own cell could also be cancelled by the non-linear stage. However, the chip equalizer solution is optimum in fully loaded case when all codes are used. Therefore, only other cell noise is mitigated by the non-linear part.
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Figure 1. Receiver Structure.

The interference cancellation algorithm in [7] is based on hard symbol decisions. On the other hand, the quality of the received signal from other cells is usually rather low. Thus, algorithm based on soft decisions could be considered. For example, some algorithm examples exist in [6]. Another drawback of the PIC algorithms is that they tend to require large amount of parameters to be estimated hindering the real implementation. However, as in the evaluation these parameters can be assumed to be known as proposed in [7], the presented algorithm may be suitable for evaluation purposes. 

Some algorithm proposals in open literature embed the equalizer into the multistage PIC structure. However, solving the equalizer coefficients several times might not be feasible due to delay and complexity constraints.  Therefore it is preferred to have single stage approach.
3. Conclusion

In this contribution we have presented simplified IC algorithm that could possibly be used as a baseline receiver while studying interference mitigation methods for HSDPA. The proposed structure is based earlier baseline receiver used in RAN4 to which as forepart a non-linear interference mitigation algorithm is added.
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