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1. Summary
We propose to adopt a MIMO scheme based on the multiple codeword principle, e.g. PARC/PSRC. We also consider rank adaptation as crucial. That is, to adapt the number of transmitted streams to the support of the channel. Finally, we would like to leave the question of per stream or per TTI HARQ functionality FFS.
2. Discussion and motivation

2.1. Multiple versus single codeword structures

We suggest that a multiple codeword scheme such as PARC/PSRC is adopted as the reference MIMO technology for Rel-7. Several variants of PARC/PSRC have been proposed ‎[1],‎[2], ‎[3], ‎[4], but they are all based on the same principle of separate encoding and rate control per transmitted stream. By adopting this structure it is prepared to using iterative receivers based on successive interference cancellation (SIC). In ‎[5] it is argued that the complexity of such a receiver structure would be manageable within the time frame for the introduction of advanced MIMO processing in the UE. Note that performance wise there seem to be little or in fact no advantage of using separate encoding per stream. Actually it can be argued that joint encoding is more efficient at least when combined with adaptive modulation. Hence, schemes based on the single codeword principle might achieve at least the same performance as those based on the multiple codeword principle.
2.2. Rank adaptation

Several contributions have pointed out the importance of rank adaptation ‎[4], ‎[6], ‎[8]. The reason for using rank adaptation is to adapt the number of transmitted streams to the effective channel rank. This effective channel rank depends on e.g. the amount of time dispersion, channel correlation and SINR. One effective way of implementing this is to adopt (virtual) antenna selection. In this way we not only adapt the rank of the transmitted signal but we also introduce transmit antenna selection diversity. It is sometimes argued that antenna switching might affect the performance of e.g. legacy channels due to the spatial variation of the transmitted signal. We don’t see this problem ‎[10] but this needs to be investigated in more detail as suggested in ‎[9].
There are several alternatives to transmit when only one data stream is scheduled. One possibility is to use a transmit diversity scheme such as those present in the current specification. However, it has been shown that using STTD together with channel dependent scheduling is less attractive. This since STTD tends to reduce the fading variation, hence reducing the scheduling gain. In ‎[7] it is shown that using closed loop transmit diversity in HSDPA is reducing the capacity compared to single antenna transmission. Thus, we prefer (virtual) antenna selection if its influence on legacy channels is marginal.
2.3. HARQ

Using multiple codeword schemes gives the possibility to use separate HARQ functionality per stream. This is expected to give a certain gain over TTI common HARQ ‎[11]. However, this gain comes with a cost of increased signaling overhead. Also, note that the burden on the scheduler will increase significantly if there are separate HARQ per stream. If the expected increase in performance is worth the increased signaling and scheduler complexity is for further studies.
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