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1. Introduction

We already proposed Multi-Paths Diversity (MPD) in previous contributions [1,2] as a proposal for multiple-input multiple-output (MIMO) as an alternative to BLAST.

MPD is, as BLAST, a multi-streams transmission scheme that consists in combining delay diversity with the STTD code (R’99 open loop TxD). It applies on two antennas. For more than two transmitting antennas, we suggested repeating the scheme for every pair of antennas as shown in the figure bellow.
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Figure 1: MPD for 4 antennas and CQI feedback
As pointed in [2], every pair of streams shares two antennas; the two streams have then the same CQI value. Obviously, MPD requires less feedback information than BLAST. The reason is related to the MPD structure that consists in transmitting the same symbol from two antennas thanks to the STTD encoder.
The CQI feedback is used to increase the system capacity by selecting appropriate transport block size, modulation, and number of allocated HS-PDSCH
. and a number of allocated HS-PDSCH. This technique called rate control is suitable for low UE speed and has been proposed for BLAST as PARC [3].
In this contribution, we apply the same strategy on MPD and simulations results are presented using the best transport block size for each stream. The resulting scheme is called RC-MPD (Rate-Control Multi-Paths Diversity). The CQI is computed for every stream. As discussed above, the CQI is identical on two streams that share the same pair of antennas; the UE has to feedback one CQI for 2 transmitting antennas and 2 CQI for 4 antennas.

The CQI is computed according to the Ior/Ioc estimation during the symbol demodulation for each stream separately, this estimation takes into account all kind of interferences including the inter channel interference due to code reuse.
2. Link level simulations

Simulations assumptions are:

· Channel estimation: perfect,

· SCM used [4]: case 2, 3 km/h, BS spacing 
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, BS spread 5 degrees,

· MIMO schemes: (2x2) and (4x4),
· CQI mapping table: UE category 10,
· Modulation used: QPSK and 16QAM,
· Feedback information: perfect,
· Feedback delay: 0,
· Feedback error: 0,
· Spreading factor: 16 (HS-DSCH),
· TTI length: 3 slots,
· HARQ: Chase combining,

· Demodulation algorithm: SDP.
The demodulation algorithm used for RC-MPD and PARC is SDP (Semi Definite Programming) which is a closed to optimal algorithm presented in [2].
There is no code reuse optimization in these simulations in the sense that the HS-PDSCHs are always reused, i.e. the i-th stream will use HS-PDSCH #1 to #
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. Some extra gain can be expected with such optimization which attempt to balance the amount of re-use between the different codes.
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3. Conclusions

In general, we found RC-MPD to outperform PARC with 1 to 2 dB. We believe that MPD takes more advantage of the diversity capability of a MIMO system. Moreover, MPD requires less feedback information than PARC and is then a strong candidate for MIMO.
It seems that PARC suffers from two drawbacks:

· PARC seems to have trouble in multi-paths environments,

· PARC does not work properly as soon as the UE speed is not low enough.

These simulations are still preliminary and cover only the link level part of the SCM model. Future simulations will include system level simulations including:
· Channel estimation,
· Code reuse optimization,

· CQI estimation,

· Feedback delay and error,

· Scheduler (Round-Robin and Max-Rate),
· Comparison with R’99 TxD schemes (TxAA, STTD),
· More simulation at higher speed (50 km/h, 120 km/h),

· More MIMO configurations (2,4), (4,2).
We also will provide some materials on the impact of MPD on none MPD MIMO UE. 
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�en fait le MCS -si on reprend le modèle HSDPA- est équivalent à taille de bloc + code allocation





3

_1122883469.unknown

_1129727911.unknown

