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1 Introduction
Previous link and system simulation results have been presented for MIMO for UTRA TDD (see e.g. [1], [2], [3]).

At RAN#30, an urban micro cellular deployment scenario was agreed [4] for the continuation of the study into UTRA MIMO performance in the work item phase.
For TDD, a PARC-based scheme has been agreed as the basis of the study.  In this document we present simulation results for the urban micro deployment scenario for TDD based upon this PARC scheme.

The results are for both a full buffer traffic model and an HTTP web browsing traffic model.  Where not specified explicitly in [4], simulation parameters remain as defined in [5].
The full buffer results substitute those presented in [6] which were in error.

2 System Simulation Results

System level simulation results are presented for the Urban Micro deployment scenario defined in [4].  In this scenario, 6dB additional attenuation is included for signals from neighbour cells.  Data throughput statistics are presented in section 2.1 for the full-buffer traffic model and in section 2.2 for the HTTP web browsing model.  The performance of PARC is compared against receive diversity of the same order.

2.1 Full Buffer Traffic Model

For the full-buffer traffic model, we simulate a single UE per cell travelling at a speed of 3 kmph. Simulation results for a single user are presented as they can be easily scaled to obtain results for a system with any number of users with full buffer traffic and round robin scheduling.  The results are collected over 1000 drops, where each drop corresponds to a simulation of the system over 100 consecutive TTIs (i.e. 1 second). In each TTI, 12 multi-codes over 8 consecutive timeslots are allocated for HS-DSCH transmissions.
The distributions of the instantaneous user data rates are shown in Figure 1.
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Figure 1 – Mean user throughput, full buffer traffic model
In terms of mean sector throughput, 1x2 MMSE delivers 1888 kbps whereas 2x2 PARC delivers 2212 kbps.  This represents a sector throughput gain of 17.2%.  The median user throughput shows a gain of approximately 25%.
The absolute user and sector throughputs for this urban micro scenario [4] are generally higher than those reported in [2].  This is understood to arise due to the additional 6dB isolation applied to neighbouring cells in the newer microcellular model of [4].

2.2 HTTP Traffic Model

For the HTTP web browsing traffic model, 100 UEs per cell traveling at a speed of 3 kmph were simulated. The results were collected over five drops, where a drop corresponds to a simulation of the system over 20,000 consecutive TTIs (i.e. 200 seconds). A maximum of 12 multi-codes over 8 consecutive timeslots are allocated for HS-DSCH transmissions in each TTI.

The distribution of packet call throughput is shown in Figure 2.
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Figure 2 – Packet call throughput, HTTP traffic model
The median packet call rate is increased from 92kbps to 151kbps when 2x2 PARC is employed compared to 1x2 MMSE (a 64% increase under the same traffic load condition).

In terms of sector throughput, 1x2 MMSE delivered 1.575 Mbps with 91% resource utilization whereas 2x2 PARC provided 1.700 Mbps with 78% resource utilization.  Normalising both values to 100% resource utilisation gives 1.73 Mbps for the full buffer model and 2.18 Mbps in the case of PARC (a gain of 26% for PARC).

3 Conclusions

The system level performances of 1x2 MMSE and 2x2 PARC have been compared for 3.84Mcps UTRA TDD under the micro cellular scenario defined in [4].  Both full buffer and HTTP traffic models were considered.

For the full buffer traffic model, 2x2 PARC provides a sector throughput gain of 17% over the 1x2 reference case.  For the HTTP traffic model, 2x2 PARC is able to increase the median packet call rate by 64% whilst also providing a gain of 26% in terms of normalised sector throughput when compared to the 1x2 case.
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