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1. Introduction

In this contribution, we provide some more link level simulations for MPD presented in details in [1] and compare them to BLAST.
We describe two different advanced receivers and test them confirming that MPD outperforms BLAST. Simulations have been done at 15% FER target.
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Figure 1 : MPD general transmission scheme for two transmitting antennae

We recall that, as discussed in [1], MPD requires half the amount of feedback information required by BLAST (CQI per antenna branch).

2. Advanced receivers for MIMO
It is easy to show than the 
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 MIMO problem with 
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 users can be written as:
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Where 
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depends on the received signal on all antennae during one symbol period, 
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 depends on the set of used codes 
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 and the channel impulse response 
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, 
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 is the set of data bits to be estimated, and 
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 some noise assumed AWGN. Note that we neglect the ISI in equation (1).
The transmitted symbols are obtained from the estimated bits by:

· For QPSK, the bits to be estimated are obtained from the relation:


[image: image12.wmf]2

2

1

jb

b

s

+

=


· For 16QAM, the bits can be obtained from the relation:
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It follows that the number of bits to be estimated during one symbol period is 
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 where 
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 is the number of transmitting antennae, U the number of users (#spreading codes in use), and 
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 for QPSK and 
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 for 16QAM.

The system (1) is well known in signal processing and it can be solved in several ways. We propose the 2 following approaches:

2.1. MMSE
Perhaps the most well known:
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2.2. Semidefinite programming (SDP)
SDP is a recent algorithm that is more complex than MMSE but gives near optimal results [4]. However, its complexity is small compared to optimal algorithms such as sphere decoding. SDP is based on rewriting criterion (1) as:
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With:
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and
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The equivalence between (1) and (2) is true under the following constraints on 
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Where 
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 refers to the set of positive symmetrical matrices of dimension
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. The main idea in SDP is to relax the rank 1 constraint on 
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; the suboptimal problem to be solved becomes:
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Once 
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 is estimated, a simple way to recover an estimation of 
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 is to compute the strongest eigenvector after removing its first element that should be positive (if not, we just invert the sign of the whole vector). One way of estimating 
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 is the interior point method [5].
3. Simulations

Simulations assumptions are:

· Perfect channel knowledge,

· SCM used [3]:
· Case 2: Vehicular A, 120 km/h, BS spacing 
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, BS spread 5 degrees,

· Case 4: Single path, 3 km/h, flat rayleigh fading, uncorrelated antennae,

· MIMO schemes: (2x2), and (4x4),
· Channel coding rate: ¼ to ¾,

· Modulation used: QPSK and 16QAM,
· Feedback information: none, same MCS for all antennae,

· Spreading factor: 16 (HS-DSCH),
· #Spreading codes: 10 out of 16,

· Data rate for one stream: 1.2, 1.6, 2.4, 3.6, 4.8, and 7.2 Mb/s
· FER Target: 15%

· TTI length: 3 slots

· Demodulation algorithm

· MPD : MMSE and SDP

· BLAST : MMSE and SDP for case 2 only, (useless for case 4). For case 4, (single channel), MLSE is done on each user separately.
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4. Conclusions

We confirmed in this contribution previous results shown in [1]. Main points are:
· MPD outperforms BLAST; MPD takes more advantage of the transmission diversity compared to BLAST (symbols are sent from at least two antennae). MPD requires half the amount of feedback information required by BLAST.
· For high dispersive channel, MPD outperforms significantly BLAST. For single channels, this is true only when a “good” advanced receiver is used at the UE. SDP is one candidate for that.

· For very high data rate (> 10 Mb/s), the gap between MPD and BLAST increases. Moreover, it seems that BLAST cannot offer such data rates in high dispersive channel. For example, in case-2 120km/h, BLAST is not able to provide 15 Mb/s.
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