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1 Introduction

Multi-antenna transmission has been included in the RAN1 TR [1]. In this contribution, we introduce only one cycle (OOC) space time diversity scheme, which is general case for ACDD (Adaptive cyclic delay diversity scheme) in [2],[3].
2 Transmission system model
In this section, we briefly describe a MIMO-OFDM system model. A transmitter system is shown in Figure 1. The system is equipped with two transmit antennas and two receive antennas. A sequence of binary uncoded bits 
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is convolutionally encoded and mapped into symbols
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. The symbols are OFDM-modulated by K subcarriers at the first antenna. At the second antenna, symbols are interleaved with an only one cycle interleaver and OFDM-modulated. Before being transmitted through a multipath fading channel, a cycle prefix of a length equal to or larger than that of channel delay spread is inserted to eliminate intersymbol interference (ISI).
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Figure 1 Structure of OOC Transmitter
Figure 2 shows the original symbol sequence and the OOC interleaved sequence. From the order of detection sequence formed by the transmitted symbols, we find that there is only one cycle when all block is detected, thus, we call this kind of interleaver as OOC interleaver. Obviously, delay scheme could be looked as an OOC interleaver. In Figure 2, when we consider an interleaver if length 9, the original sequence is S1, S2, S3, S4, S5, S6, S7, S8, S9, and the interleaved sequence is S4, S9, S1, S8, S6, S2, S5, S7, S3. In this OOC space time diversity scheme, the order of  transmitted symbols sequence in frequency domain or two transmit antennas is (S1, S4), (S2, S9), (S3, S1), (S4, S8), (S5, S6), (S6, S2), (S7, S5), (S8, S7), (S9, S3). When we detect these symbols at receiver, we rearrange the detection sequence as that of (S1, S4), (S4, S8), (S8, S7), (S7, S5), (S5, S6), (S6, S2), (S2, S9), (S9, S3), (S3, S1), and this sequence contains all symbols in this block and form a cycle as S1, S4, S8, S7, S5, S6, S2, S9, S3, S1. 
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Fig.3. OOC Interleave and Detection Sequence


Figure 2 OCC Interleaver and Detection Sequence

3 Iterative Receiver
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Figure 3 Iterative Receiver

The iterative detection and decoding are shown in Figure 3. Iterative decoding structure of serially concatenated turbo codes provides the principle for the iterative detection and decoding. The log-likelihood ratios (LLR)
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, with superscripts 
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and
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, denote the LLR associated with the inner detector and the outer decoder of the decoding process, respectively. The detector produces the LLR for each coded bit as
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where
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is the extrinsic information fed to the channel decoder following the MAP detector and the
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is the priori information provided by the SISO channel decoder.

The channel decoder derives the LLR for each code bit as
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where, with
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as the symbol index after de-interleaving,
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 is the extrinsic information fed back to the MAP detector and
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is the priori information provided by the MAP detector.

After sufficient iteration, an estimate of the information bits 
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 is obtained as
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Note the decision is made only at the last iteration.

MAP Detector

According to the special structure of transmitter, MAP algorithm could be used for detecting transmitted symbols
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. Figure 2 shows the original symbol sequence and the interleaved sequence. The real detection sequence is also shown, cycle does not appear until the final detection. Noting that, the corresponding OFDM demodulated signals and channel matrix should be reordered according to interleaver to form a connected graph like that in Figure 3.

Let
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denote the transmit symbols at the second antenna, m denotes the constellation and 
[image: image21.wmf]{

}

112

,,

k

k

YYY

=

Y

L

denotes the OFDM demodulated symbol sequence after reordering.  
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The joint probability is 
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Then the detected symbol sequence after de-interleaving is fed to the SISO channel decoder.
4 Conclusion
In this paper, we have investigated the scheme of OCC space time coding, which can be processed by the MAP algorithm. This scheme extends the ACDD scheme into a general interleaver case.
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