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INTRODUCTION
LTE MIMO work has been progressing quite well in RAN1, and one issue that has surfaced is that of whether or not the 64 entry set of codebooks should be included in the specifications. Currently much of the work has focused on the 16 entry set of codebook. This paper discusses why it is important that the 64 entry set of codebooks should also be included.
DISCUSSION
The current work on 16 entry set of codebooks fall into the category of “easy to search” codebooks. That is, very few operations are required in the UE to determine the optimum choice of codebook. Also, since there are only 4 codebook entries it only requires 2 bits to indicate the optimum codebook to the eNode-B via the feedback channel. However, such simplistic codebook designs do not provide much benefit in terms of performance. Hence, the 16 entry set of codebooks offer low complexity codebook designs which are good for low end devices (which do not have the computational complexity required for more optimum codebook designs).

However, we strongly recommend that we also keep more optimum codebooks (for example, codebooks based on Grassmanian space design), which lead to a significant improvement in MIMO performance. With 2 transmit and 2 receive antennas we have seen that Grassmanian codebooks give rise to 40% improvement in sector throughput, almost 2.5 times improvement in cell edge data rate. With 4 transmit and 2 receive antennas the Grassmanian codebooks give rise to 90% improvement in sector throughput and 3.7 times improvement in cell edge data rate. The down side to the such codebooks is that they require 6 bits of feedback (as opposed to 2, which we believe is still rather small) and they require more computational complexity in the UE in order to determine the optimum choice of codebook.

Nevertheless, we do not think that the computational complexity is high enough to be make this prohibitive. In any event, we expect that in the LTE timeframe, UE processing capabilities would also have increased adequately. Also, just as a reference, these more optimum Grassmanian codebooks are a part of the 802.16e-2005 standards, and we should have something like that in LTE as well to be on par.
PROPOSAL
We therefore propose that:

· For Release 8 LTE, not only the 16 entry set of codebooks (requiring 2 bits of feedback), but also the 64 entry set of codebooks (requiring 6 bits of feedback) should be included in the specifications; and

· In order to ensure that this is accomplished, that the work in the RAN1 MIMO parallel sessions be made more streamlined and perhaps even moved into the main RAN1 sessions in order to avoid revisiting issues discussed during the parallel sessions.
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