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1 Introduction

To satisfy the peak data rate requirement, the extension of MIMO from 4X4 to 8X8 is considered for downlink MIMO transmission. But it was shown that the number of layer supported by spatial multiplexing [1] or the diversity gain [2] saturates as the order of MIMO channel increases, and thus various algorithms e.g., DPC [3], multi stream beam forming[4] take interests for efficient use of the extended antenna. By using DPC algorithm, the pre-interference cancellation can achieves maximum channel capacity in wireless system [5].  For the purpose of the capacity enhancement and the complexity reduction, sub-optimum DPC algorithms are considered in implementation [3]. 

For the efficient use of extended antenna in LTE-A, this contribution shows the combination schemes of simple pre-interference canceller and other well-known transceiver in a simple way using hierarchical multi stream precoder. It performs MIMO transceiver within each stream and partial pre-interference cancellation between streams.
2 Hierarchical multi stream precoder structure
We assume that the hierarchical multi stream precoder transmits each layer to different set of Rx antenna. Fig. 1 shows an example of hierarchical multi stream precoder which transmits layer 
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 through sets of 4X4 MIMO channel. Assuming that the interference cancellation is a linear function, the received signal will be given as 
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 is a precoded signal vector of 
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 is stage 2 precoder of stream 1, and 
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 is stage 2 precoder of stream 2. Since, by the equation above,  the propagation channel seems like 4X4 MIMO channel, we consider 4X4 decoder at receiver. 
We consider that each stream of precoder would be designed to perform following two steps.
1. Stage 1 of precoder performs diversity precoding or spatial multiplexing with less than order 8 MIMO.

2. Stage 2 of precoder performs partial interference cancellation (PIC) which mitigates interference between streams.
Since stage 2 cancels only the interference from the other streams, it can be constructed with lower complexity than DPC which cancels interference between each antenna. We also expect that the SINR degradation induced by using non-optimized pre-interference canceller will be compensated by stage 1 precoder. In our consideration, the precoder structure is classified as open type (or one way) precoder and closed type (or iterative) precoder according to the existence of feedback loop from stage 2 to stage 1.
2.1 Open type (one way) precoder
Fig 2. shows an example of open type precoder which transmits 2 layers with 2 streams. Since stage 2 codes are not informed to stage 1, it seems better to design stage 1 as open loop diversity precoder. 
2.2  Closed type (iterative) precoder
Fig 3. shows an example of closed type precoder which transmits more than 2 layers, e.g., 4 layers in Fig 2. Stage 2 informs 
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 to stage 1, and stage 1 modifies signal vector 
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 according to the modified channel information 
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. Since stage 2 percoder 
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 changes according to 
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, the design of each stage would be an iterative process. 
3 Conclusion
In this contribution, we introduced hierarchical multi stream precoder to enhance capacity of high order MIMO channel. We think that various extensions for hierarchical structure could be considerable and also expect that LTE MIMO precoder scheme could be used as first stage of hierarchical structure. We proposed to discuss above issue to enhance the efficiency using the extended antenna in LTE-A 
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Fig. 1. Hierarchical 2 stream precoder for 2 layers
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Fig. 2. Open type hierarchical precoder
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Fig. 3. Closed type hierarchical precoder
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