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1. Discussion
System simulations have shown that spatial multiplexing may give large gains over diversity oriented schemes such as receive diversity in the E-UTRA uplink ‎[1]. It is however important to keep in mind that such large gains rely on that complete and ideal CQI is available so that fast channel dependent link adaptation is possible. The gains of spatial multiplexing over diversity are thus likely to be considerable less in practice where substantial uncertainty in the CQI may be present.
Depending on the burstiness of the traffic and how much overhead is spent on providing the NodeB with up to date CQI, more or less accurate CQI may be available. This may in the most extreme case mean that only slow adaptation (i.e., based on long-term properties of channel and interference) is possible if the traffic is sufficiently bursty and if channel sounding reference symbols are absent except for in-band reference symbols present when the UE transmits data. Such slow adaptation naturally favors diversity over multi-stream schemes such as spatial multiplexing. The degree of uncertainty increases the SNR level above which spatial multiplexing is better than diversity, perhaps restricting spatial multiplexing to only high SNR scenarios. Inaccurate CQI may also mean that single codeword spatial multiplexing gains over multi codeword since a single codeword scheme enjoys some diversity by means of the spatial interleaving.

In addition to high SNR scenarios, spatial multiplexing is motivated by peak data rate concerns and low-mobility scenarios in which the CQI at the NodeB may accurately reflect the current channel conditions. Diversity oriented schemes are on the other hand needed to handle scenarios with low SNR and high mobility.

It should nevertheless be clear and deserves to be emphasized that the choice of uplink reference symbol scheme for channel sounding is tightly coupled to the selection between diversity and spatial multiplexing oriented transmission methods. Investigating MIMO gains under more realistic assumptions regarding CQI is therefore an important topic for further study.
2. Summary and Conclusions

· Both spatial multiplexing and diversity flavored schemes are needed to handle all scenarios.

· Diversity based schemes outperform spatial multiplexing up to a certain geometry if CQI at NodeB is sufficiently inaccurate. 

· The geometry above which spatial multiplexing is better than receive diversity increases as accuracy of CQI decreases.

· Inaccurate CQI may favor spatial multiplexing with single over multi codeword transmission.

· Choice of uplink reference symbol scheme affects CQI quality which in turn affects selection between diversity and spatial multiplexing.

· Investigating MIMO gains under more realistic assumptions regarding CQI is an important topic for further study.
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