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Following the discussion on LTE MIMO, here are our views on some of the important topics currently listed in the agenda by the Chairman.

Downlink MIMO Spatial Multiplexing: 
1. Precoding
1.1 Unitary vs. non-unitary

Precoding codebooks comprising of structured (semi-) unitary matrices have been shown to be very effective [1,2] and have the advantage that such codebooks are simpler to store in the memory. Non-unitary precoding should be allowed only if they provide higher gains than that of unitary precoding of similar complexity, memory requirement, and feedback overhead.
1.2 Codebook-based vs. non-codebook-based

Using a codebook-based precoding is more appropriate for FDD systems, because it allows for more efficient use of the feedback bits and hence better performance. 

1.3 Number of precoding codebooks
We believe it is enough to share one codebook between the Node B and a UE. However the possibility of different UEs using different subsets (or partial codebooks) should be allowed. Depending on the capability of a UE only a partial codebook, determined for instance by a static maximum rank parameter, might be enough to be shared with that UE, i.e., the knowledge of the whole codebook by all UEs with different capabilities is not necessary. The concept of using a partial codebook allows for a better use of the available feedback bits and helps to reduce the complexity and the memory requirement by UEs.
2. Number of codewords

2.1 Only single codeword. Rank adaptation controls the number of layers

2.2 Multiple codewords. Is the number of codewords equal to the number of transmit antennas? Or limited to e.g. 2?

The transmission of multiple codewords provides better granularity at the cost of a separate CQI for each codeword. There is a trade-off between using the available feedback bits for multiple CQIs and one FBI per sub-band (or chunk) versus using one CQI and allocating the remaining bits to FBI. Even though our proposed scheme [1] allows for both multiple codeword and single codeword transmission, with a limited number of feedback bits we believe there is more gain in using a larger number of feedback bits for FBI as opposed to using multiple CQI feedback. Thus, our preference is single codeword transmission. Considering the trade-off involved, the possibility of allowing multiple-codeword transmission needs further investigation.  
3. Rank adaptation

3.1 If multiple codewords are supported, is the number of codewords mapped to only one layer? Or may be mapped to multiple layers?

If multiple codewords per UE are supported, the number of codewords should be limited to two in order to reduce the signaling overhead. Consequently, if more than two layers are used, the possibility of mapping one codeword to multiple layers should be allowed. 
Uplink MIMO Spatial Multiplexing: 
2. Spatial division multiple access (Virtual MIMO)

SDMA of single transmit antenna UEs should be supported in order to obtain increased cell throughput.
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