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1. Introduction
In this contribution we present the first simulation results based on the scenario described in ‎[1]. The simulator and results are similar to those presented in ‎[2]

 REF _Ref126955046 \r \h 
‎[3]

 REF _Ref126955048 \r \h 
‎[4], however the system parameters are updated to confine with ‎[1]. The increased cell isolation described in ‎[1] is not yet implemented in this simulator and hence all results are based on no additional isolation between cells. A maximum of 75% of the power and 12 codes are allocated to HS-PDSCH. We show results for a 2x2 and a 4x2 MIMO configuration, and the resulting throughput is compared to that of using receive diversity only. The S-PARC scheme is used and all UEs are assumed to be equipped with SIC-GRAKE receivers ‎[5].
2. System simulations
The same dynamic simulator as in ‎[4] has been used to perform the simulations. All system parameters are taken from ‎[1] and link2system models and other details of the simulator is described in previous contributions ‎[2], see also ‎[6] for more details and further references.  
The system simulated consists of 21 cells (7 sites) in a hexagonal deployment with wrap around to diminish border effects. The offered load in the system is varied from an average load of 1 user/cell up to 10 users/cell. 10% of the total cell output power is allocated to the P-CPICH for the case of 2 transmit antennas, and additional 2.5% is allocated for each of antennas 3 and 4. In addition to the pilot channels, 1% is allocated to the non-orthogonal SCH and 11% is for other orthogonal channels e.g. HS-SCCH.
2.1. Simulation results

The system throughput versus the user throughput is plotted for the 10th, 50th and 90th percentile. The 10th percentile can be used to estimate the performance on the cell edge or for users in other parts of the cell with unfavorable conditions. While the results for the 90th percentile is for the best situated users.
The results for the 2x2 and 4x2 antenna configurations are shown in Figure 1. It is noted that for the 2x2 configuration there is a 20-25% average MIMO gain relative Rx-diversity. By comparing the 10th and 90th percentiles we find that the MIMO gain seem relatively consistent regardless of which channel quality the user is experiencing. The additional antennas present in the 4x2 configuration provide some extra selection diversity gain. However in this scenario, this gain is only present for higher loads, i.e. 5 and 10 users/cell. The gain of rank adaptation can be found by study how many streams that are scheduled for the different scenarios. In Figure 1 the “mode” distribution for S-PARC is shown. By mode we mean how many streams that are selected in each transmission. Note that S-PARC will maximize the sum-rate in each TTI by selecting the number of streams, their rate, and which antennas to transmit from. Hence, if the current channel conditions are bad, e.g. low SINR and/or large time dispersion, only one stream may be transmitted.  Here it is noted that even for a channel with fairly low time dispersion only one stream is transmitted in about 40% of the scheduled TTIs. We can also see that even if the UE has only two receive antennas we do schedule 3 streams in a few percent of the TTIs when 4 Tx antennas are present.
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Figure 1: System throughput versus 10th, 50th and 90th percentile of the user throughput for the 2x2 and 4x2 antenna configurations.
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Figure 2: Number of streams transmitted at an offered traffic of 5 users/cell. Left: 2x2 Right: 4x2.
3. Summary and conclusions
In this contribution we have shown initial system results comparing MIMO (S-PARC) with receive diversity. It was found that the MIMO gain in the scenario given in ‎[1] is around 20% for a 2x2 configuration and 25% when 4 antennas are used in the base station. It is further noted that these results are obtained with out any increased cell isolation that are described in ‎[1]. It is expected that increasing the cell isolation will increase the SINR in the system, hence even larger MIMO gains are expected in this case.
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