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1. Introduction

In this contribution, we depict the idea of multi-path diversity for MIMO that consists in combining BLAST with the STTD Alamouti codes at the chip level. This new scheme does not need feedback information and is therefore an alternative to PARC.

In order to show the potential improvement of MPD, we propose to use simple multi-users detection at the UE to combat the interference created by multi-paths.
2. Multi-paths diversity (MPD) overview

This technique follows from the observation that in BLAST, each symbol is transmitted by one antenna only and it does not take advantage of other antennas. If one antenna is in deep fading, the symbol that it is transmitting will be hard to recover.
Assuming a propagation profile with 
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 echoes, the general demodulation equation for BLAST can be written as follows:
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fading from antenna 
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, unknown symbols to be estimated.

In order to resolve equation (1) for BLAST with a ZF detector for example, the following condition should be satisfied:
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This condition shows the duality between the number of downlink antennas and the number of echoes
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. If this condition is not verified, the system can be highly ill-conditioned.

Using the STTD scheme at the chip level, we artificially double
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. The idea is to send 
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 on both antennas respectively. This second transmission should be done after a small duration; one chip period is reasonable. The first and second transmissions are weighted as shown in the figure below, 
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BLAST general scheme
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MPD general transmission scheme

For example, assuming a single profile, de-spreading the received signal twice at the true delay and one chip period further, we get:
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The idea is to optimize 
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 according to the loaded traffic coefficient so that a good compromise is found between multi-paths diversity and interference reduction.

Advantages of MPD

· Simple demodulation at the receiver; 
[image: image23.wmf]F

 is orthogonal.
· MPD MIMO can work even with one lonely reception antenna which is not the case of BLAST.
Drawbacks of MPD

· If the system is highly loaded, downlink multi-users detection (MUD) is required due to lack of orthogonality caused by multi-paths. However, there exists very simple downlink MUD algorithms that offer good performances compared to the MLSE detector that we do not depict here.
3. Simulations

Simulations assumptions are:

· Perfect channel knowledge,

· Single delay profile, flat Rayleigh fading,
· Two transmitting and two receiving antennas, uncorrelated antennas at both Node-B and UE,

· BER simulations only, no channel coding.

· Spreading factor 16 (HS-DSCH).

Note that BLAST does not need any multi-users detection algorithm since the signature waveforms are perfectly orthogonal in single channels.
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 optimization according to the loaded traffic coefficient (U/SF), SF=16
In the following figures, we have plotted BER performances according to the Ior/Ioc:
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4. Conclusions

We have presented in this contribution a new proposal for MIMO. This scheme uses multi-paths diversity to increase MIMO performances.

The results of the presented simulations could be summarized by the following points: 

· MPD (Multi Path Diversity) offers significant improvement over BLAST proposal in term of performances and in term of compatibility. However this solution needs to be further studied.

· Downlink multi-users detection is required when the traffic is highly loaded. However, downlink MUD is not as complex as in uplink since all codes are perfectly synchronized and ISI could be neglected at SF 16. Therefore this could not be seen as a major drawback while comparing the potential gains expected.
The results shown here are preliminary, further tests including link and system level simulations with SCM and channel coding need to be run. 
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