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1. Introduction and Discussion

Support of pre-coding has been agreed for MIMO in LTE, both for FDD and TDD. However, the codebook design is currently under discussion. 

For FDD, codebook-based pre-coding has been agreed to be supported as part of LTE. The use of a codebook is a natural choice in FDD since it, unlike TDD, cannot rely on channel reciprocity.

For TDD, there are two approaches for pre-coding under consideration:

· codebook-based pre-coding similar to FDD

· codebook-free pre-coding, instead relying on channel reciprocity to derive the pre-coding weights.

As FDD and TDD have different properties, a certain degree of divergence between the two may be justified, conditioned on the gains in practical implementation being sufficiently large. One example of the difference is channel reciprocity; in TDD, (partial) downlink channel knowledge can be obtained by measuring on the uplink (and vice versa), whereas FDD must rely on explicit CQI and precoder index feedback. On the other hand, relying on channel reciprocity relies on calibration of transmit and receive filters and there may still be a need to bear the overhead of feedback signaling of interference level. Channel reciprocity methods may furthermore require either more than a single Tx chain or some antenna switching scheme in order to estimate the full MIMO channel.

Finally, it is very important to maximize the commonality between FDD and TDD to simplify design of dual-mode equipment and single-chip support of both FDD and TDD. Maximize commonality whenever possible will speed up deployment and reduce cost due to economy-of-scale.

2. Conclusion

Base on the above discussion, it is proposed to

· support pre-coding using the same codebook-based pre-coding design, including signaling (wherever possible), for both FDD and TDD

· in addition allow for codebook-free pre-coding in TDD if sufficient gains are found in realistic scenarios.

