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1. Introduction

In RAN4, the test scenarios for the MIMO-capable UE-s are currently being developed. In order to minimize the amount of different test setups, the Rel-5 HSDPA test principles are being reused where applicable. This applies to the types of tests generally, as well as to the propagation conditions during the tests. In this contribution, we will discuss the applicability of the Rel-5 multipath channel profiles for MIMO UE testing.

2. Impact of the channel profile on MIMO performance
The D-TxAA MIMO scheme that is currently being finalized in RAN1 has been geared towards channels with small delay spreads. Specifically, the main motivation for the MIMO WI in 3GPP was to improve the performance in microcell scenarios ‎[1]. The interesting MIMO gains are observed primarily over propagation channels with short delay spreads, most of all in small cells ‎[2].
The MIMO gains appear when channel realizations resulting in quite high effective demodulated SIR are made available. The studies have also indicated that the gains of MIMO over RX diversity will quickly diminish for practical receivers as the channel becomes more dispersive. On such channels, the residual inter-chip or inter-symbol interference cannot be completely removed by the practical receiver structures and will limit the achievable SIR to levels where the spatial multiplexing feature of MIMO provides no significant advantage compared to the conventional RX diversity receiver. The dependence of the MIMO gains on the channel profile may be seen e.g. in the performance figures below.
The Rel-5 HSDPA performance tests use two different multipath channel profiles. Pedestrian A is a lightly dispersive model with one dominant path and a total delay spread of slightly over 1.5 chips, with the farthest multipath components being very weak on the average. While the Pedestrian A channel profile does not correspond exactly to the spatial channel model used for evaluating the MIMO gains in RAN1, it may be argued that it is compatible with the main channel assumptions. Link simulations indicate that significant MIMO gains for both a typical and an advantaged user are available when the channel has the Pedestrian A channel profile. Fig. 1 shows a throughput comparison between D-TxAA MIMO scheme and a legacy HSDPA transmission with an RX diversity UE, with uncorrelated fading between all antenna pairs.
The other channel profile used in Rel-5, Vehicular A, is heavily dispersive, with several significant paths and a delay spread of more than 5 chips. This channel model is not consistent with the scenarios chosen for the MIMO WI in 3GPP. The gains from applying MIMO on such channels are quite minor even for uncorrelated fading, as may be seen in Fig. 2, and will be even smaller for practical receivers that experience correlated fading. 
In order to minimize the number of different test scenarios and setups, it is recommended that the Rel-5 test structure and channel profile set be reused for MIMO UE testing as well. However, the test scenario should be designed so as to be practically relevant. In practical operation, when the BS dynamically selects the number of streams and the transport format based on the CQI reports provided by the UE, the dual-stream transmission mode is primarily selected for channel realizations with low dispersion. Thus, only the Pedestrian A profile should be used for dual-stream MIMO testing, e.g. in the FRC test. The receiver performance in the dual-stream mode on strongly dispersive channels is not of particular relevance, since the single-stream mode will be predominantly invoked in these conditions.
The AWGN channel is of course consistent with the short delay spread assumption and should be used for CQI reporting testing as previously.
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Figure 1. D-TxAA performance in light dispersion (Pedestrian A).
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Figure 2. D-TxAA performance in heavy dispersion (Vehicular A).

3. Conclusions

In order to simplify the MIMO UE test suite, while remaining consistent with the MIMO channel assumptions and considering practical scheduler behaviour, we propose limiting the dual-stream MIMO UE test scenarios to the Pedestrian A and AWGN channel profiles.
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