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Introduction
This document presents link level simulation results for MIMO schemes in UTRA intended for calibration purposes. Simulation assumptions are in line with the agreed assumption is [1].
2 Simulation Assumptions
Throughout the carried out link level simulations, the Node B was constantly allocating all the available HSDPA power to one single UE (the UE for which the link performance is evaluated). Besides the details listed in [1], the following principles were applied:

· Only linear receiver architectures have been used (sub-chip level LMMSE)
· The spatial multiplexing order is fixed and not adapted to the channel. All simulations using single code word (SCW) MIMO with Space-Time Scrambling [2] or multi code word (MCW) MIMO with virtual antenna selection [2] did not apply feedback of the spatial multiplexing order. This feature has not been covered in the present set of results.
· The reported CQI values are based on the SNIR at the output of the LMMSE. For each TTI, the short term SNIR (averaged over a 3 slot period) was determined and mapped into an index to a CQI table (specific to the transmission scheme) such that the highest data rate for which the BLER would not exceed about 10% in static channel conditions was selected. For this SNIR to CQI mapping, the averaging methods described in [3] were used. The short term SNIR was determined based on estimated channel impulse responses, a known HS-PDSH-to-CPICH power ratio and assuming a known covariance matrix of other cell interference (Ioc).

· The transport format of the HS-DSCH is following strictly the CQI reports of the UE. It is assumed that there is a delay of 7.5 slots between the end of the SNIR measurement period and the TTI in which the corresponding transport format is used. 
· For the 1x2, 1x4 and 2x2 CLTD, 2x4 CLTD reference cases, the CQI table as given in Table 7B of 25.214 v. 5.11.0 excluding power reduction was used.
· For the MCW and SCW cases modified CQI tables with 30 entries and higher peak data rate (up to N times the nominal peak rate, where N is the number of Tx antennas) were used.

2 Simulation Results
2.1


Results with up to 2 receive antennas
In this section, simulations results for link throughput versus geometry for configurations using up to two receive antennas are presented. Four different channel models were used. In Figure 1 and Figure 2, the results obtained for the channel models ITU Pedestrian A with 3 km/h (IID), modified ITU Pedestrian A with 3 km/h (correlated according to SCM, TR 25.996), and Vehicular A with 3 km/h (IID), modified ITU Vehicular A with 3 km/h (according to SCM, TR 25.996) are depicted, respectively.
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Figure 1 Link throughput results for ITU Pedestrian A with 3 km/h (IID and SCM), 2 Rx antennas.
[image: image2.emf]-5 0 5 10 15 20 25

0

5

10

15

20

25

 I

 ^

 or

 /  I

 oc

  in dB

Throughput in Mbps

Throughput vs. geometry for VA 3 km/h (Max 2 Rx)

1x2 RxD

1x2 RxD (SCM)

2x2 CLTD

2x2 CLTD (SCM)

2x2 SCW

2x2 SCW (SCM)

2x2 MCW

2x2 MCW (SCM)


Figure 2 Link throughput results for ITU Vehicular A with 3 km/h (IID and SCM), 2 Rx antennas.
2.2 Results with up to 4 receive antennas
Simulations results for link throughput versus geometry for configurations using up to four receive antennas are presented. In Figure 3 and Figure 4, the results obtained for the channel models ITU Pedestrian A with 3 km/h (IID), modified ITU Pedestrian A with 3 km/h (correlated according to SCM, TR 25.996), and Vehicular A with 3 km/h (IID), modified ITU Vehicular A with 3 km/h (according to SCM, TR 25.996) are depicted, respectively.
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Figure 3 Link throughput results for ITU Pedestrian A with 3 km/h (IID and SCM), 4 Rx antennas.
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Figure 4 Link throughput results for ITU Vehicular A with 3 km/h (IID and SCM), 4 Rx antennas.
2.3 Observations

Some brief observations from the presented results:

· In the low SNR region, conventional 1xN and 2xN CLTD schemes perform quite similar (Note that CLTD was simulated assuming 4% FBI bit error rate and no antenna verification).

· For up to 2 Rx antennas, the region of  about 7-8 dB geometry and more seems to be showing significant MIMO gains. For 4 Rx antennas, the start of that region shifts to lower values in case of a more time dispersive channel (VA).

· The overall increase of throughput is increasing quicker and to larger levels when comparing the 2 Rx with 4 Rx antenna cases.

· There seems no significant difference in performance of SCW and MCW when only linear receivers are assumed.

3 Conclusions

The presented simulation results should serve the purpose of simulator alignment and comparison. Although attractive improvements in throughput for MIMO in UTRA can be observed for the specific simulation conditions assumed inhere, no general conclusion on the effective system performance can be drawn at this stage.
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