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1 Introduction

At RAN1 #42 in London we presented system level simulation results for a number of different antenna configurations in different macro and micro-cell environments [1]. In [1] the 90th percentile of the user throughput was shown as a function of the total system throughput (per cell). The 90th percentile captures the performance of the 10% best users in the system. Then it was asked what is the permformance for users in a less favourable position. This can be found by srtydying other points on the CDF curve. Here the median and the 10th percentile of the user throughput is compared to the 90th percentile for some different antenna configurations. Simulation results are shown for an urban micro and suburban macro cell configuration.

2 System simulation setup

The simulations were done in a dynamic system simulator, and the main parameters are listed below. For a more complete description of the simulations, see [1]. The throughput for different offered load (1, 2, 5, 10 users/cell) is simulated in an urban micro and suburban macro cell environment for the antenna configurations 2x2, 4x2 and 4x4. We compare results for S-PARC [3], PARC [4], Rx-diversity and single antenna system (SISO).

Simulation parameters

· 7 site layout with wrap around to diminish border effects.

· 3 sectors/site (in total 21 cells)

· Cell radius: suburban macro 1500m, urban micro 500m.

· Output power 20W/cell

· Pilot power allocation

· 10% for 1 Tx antenna

· 5% each on antenna 1 & 2,

· Additional 2.5% each on antenna 3 & 4

· Data users only (no voice)

· 12 channelization codes (reused over antennas)

· Per-TTI HARQ


· Non-ideal link-adaptation modeled through 2 TTI delay

· Tx antenna separation 4(, Rx antenna separation 0.5(
· Ideal channel estimation and perfect SIC

· Spatially white interference

Channel model implementation

Since the implementation of the SCM [2] yields extremely long simulation times, a quantized version of the SCM was used to obtain the results presented here. The implementation of the channel model can be found in [1].

3 System level performance results

Urban micro cell model

In Figure 1 the throughput for the 2x2 antenna configuration in an urban micro cell is shown. It is seen that the gain of multi-stream transmission is around 30% for all users. The user throughput is ofcourse much less for users experiencing bad channel conditions (or large interference).
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Figure 1: 10th, 50th and 90th percentile throughput for load 1, 2, 5 and 10 users/cell for a 2x2 system.

In Figure 2 the throughput for a 4x2 configuration is depicted. Also in this case it is seen that the gain of S-PARC over Rx-diversity is in the order of 30-40%. Note that since this is an asymmetric configuration, the gain of PARC (transmitting 4 streams) is negliable or even negative except for the 10% users having the best conditions.

Finally, Figure 3 shows the throughput for the 4x4 case. In this case the gain of multi-stream transmission is around 100% for the 10% best users, while it’s only in the order of 50-75% for the 10% worst users. 

To summarize, it is noted that the MIMO gain seem to be consistent regardless of the position of the user. It should be noted though even if the relative gain is similar, the absolute numbers are less impressive for users having worse conditions.
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Figure 2: 10th, 50th and 90th percentile throughput for load 1, 2, 5 and 10 users/cell in a 4x2 configuration.
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Figure 3: 10th, 50th and 90th percentile throughput for load 1, 2, 5 and 10 users/cell in a 4x4 configuration.

Suburban macro cell model

In Figure 4, 5 and 6, the system throughput versus 10th, 50th and 90th percentile user throughput is shown for a suburban macro cell scenario. First it can be noted that the total system throughput is lower than in the corresponding micro cell case. For the 2x2 case (Figure 4), the gain at 90th percentile throughput is slightly less than 50% for MIMO relative Rx-diversity. Similar gain is also shown for the median and 10th percentile throughput.
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Figure 4: Throughput in a suburban macro cell scenario with 2x2 antenna configuration.

In the 4x2 case, shown in Figure 5, the gain for S-PARC versus Rx-diversity is ca. 60% regardless of the position of the user in the cell. Similarly to the micro cell 4x2 scenario, the gain of the selection property of S-PARC seems to be crucial for good operation.

Finally, Figure 6 contains the results for the 4x4 configuration in a suburban macro cell environment. Also in this case the gain of multi-stream transmission is reasonable consistent regardless of the signal quality a user is experiencing. Here the gain is in the order of 90-100% for MIMO transmission relative Rx-diversity.
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Figure 5: Throughput for a suburban macro cell scenario with 4x2 antenna configuration.
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Figure 6: Throughput for a suburban macro cell scenario with 4x4 antenna configuration.

4 Conclusions

In this contribution we have shown system level simulation results for S-PARC, PARC and Rx-diversity in a micro and a macro cell environment. In a previous contribution [1] these results were shown for the 90th percentile of the user throughput. Here, also the median and 10th percentile results are shown. From the simulation results it can be concluded that the gain of multi-stream transmission (MIMO) is fairly independent of the users position in the cell. Of course the total throughput is lower for the 10th percentile than for the 90th, but the relative gain versus Rx-diversity seem to be consistent.

References

[1] R1-050770, “System Level Performance Evaluation of S-PARC”, Ericsson
[2] TR25.996, “Spatial Channel Model for Multiple-Input Multiple Output Simulations”

[3] R1-040307, “Selective Per Antenna Rate Control (S-PARC)”, Ericsson

[4] TR25.876, “Multiple-Input Multiple Output in UTRA”
