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Background

In the COST2100 HSDPA RX diversity round robin test, it was found in [1] that Rx diversity is not sensitive to antenna correlation, with antenna gain being the major factor that will determine the performance. Based on the HSDPA antenna patterns measured using the two-stage method by Agilent during the round robin test campaign, we now perform LTE throughput measurements to evaluate how those antennas designed for Rx diversity will perform in a spatial multiplexing environment.
 Test Set up

1) Antenna patterns to be evaluated.
In this contribution two MIMO antenna patterns will be used. One is the antenna pattern for an embedded HSDPA modem in a laptop. The other is the antenna pattern of an HSDPA dongle. The antenna patterns are shown in Fig.1. 
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Fig. 1. Antenna Patterns of device 1 and device 2
2) MIMO OTA channel models
To evaluate how the HSDPA Rx diversity antenna performs for spatial multiplexing, four MIMO channel models are used to measure throughput: SCME urban micro, single cluster SCME urban micro, SCME urban macro and single cluster SCME urban macro. At the base station, it is assumed that the antennas are totally uncorrelated.
Measurement Results
Using the flexibility of the two-stage method, throughput results using only one LTE MIMO device were measured for different antenna patterns and also different channel models are shown in Fig. 3.
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From the results, it can be seen that all combinations are able to achieve peak throughput. There is no performance limit as compared with the test results for SCME UMa seen previously.
It can be seen that the single cluster SCME urban micro channel model and the SCME urban micro channel model generate similar test results. This has been shown in [1] and also the comparison of the single cluster multiple probe antenna test results with the multiple cluster multiple probe antenna test results in [2]. For the LTE MIMO OTA test, it can be seen that for device two, the single cluster SCME urban micro channel model and the SCME urban micro channel model also generate similar results. However, for device one, the test results under the two channel models are quite different from each other, which is not what happened with the HSDPA test results indicating that HSDPA RX diversity is less sensitive to channel model.
It can also be seen that device two is not very sensitive to the differences in the channel models. However, device one’s performance changes significantly for different channel models. The performance difference between the two devices can change from 4 dB to more than 12dB, which is mainly due to the sensitivity of device one to the different channel models. Based on such results, it seems to indicate that device one is not optimized for MIMO operation especially for the SCME urban macro model. Device one performs well for HSDPA RX diversity, but it does not perform well under for spatial multiplexing under some channel models. This seems to indicate that MIMO antenna design is dependent on the MIMO transmission mode being used. It is thus important to evaluate the MIMO antenna performance using the MIMO transmission mode which is expected to be used in real operation.
Summary and Discussion

In this contribution, the measured HSDPA device antenna pattern is used to evaluate how it performs for MIMO spatial multiplexing. The test results indicate that the HSDPA throughput performance limit seen with the SCME UMa channel model is not something related to the antenna design but how the HSDPA device will perform under such kind of channel. It is also shown that depending on the antenna design, some antennas are not very sensitive to different channel models while some are very sensitive. This indicates that it is very important to evaluate MIMO antennas using a variety of expected transmission modes and channel models. The test results also show that the device one antenna is not optimized for MIMO spatial multiplexing operation.
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