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1 Introduction

This contribution discusses possible CSI feedback enhancements in Rel-11 DL MIMO.
This is basically resubmission of R1-111588.
2 Possible CSI Enhancements
2.1 BCI/MU-CQI
MU-MIMO is an important means to increase spectral efficiency in DL MIMO. One aspect of MU-MIMO is CQI update because the transmit precoding matrix for MU-MIMO is not exactly the same as reported SU-PMI. However, we note that eNB side CQI update may be not so accurate because different UE implementations may yield different MU-CQIs. Therefore, sometimes information from UE particularly for MU-MIMO operation may be helpful.
One possible way to enhance CQI update is BCI/MU-CQI, i.e., an intended UE assumes that a certain PMI is used by the paired UE, and report the corresponding MU-CQI. Intuitively such information is helpful for eNB side CQI update. However there are still quite some remaining issues with this concept, such as 1) transmit precoding matrix of the paired UE may be not the same as the assumed BCI; and 2) reasonable feedback overhead constraint and latency. Considering Rel-11 provides sufficient time to discuss those issues, we may discuss BCI related topics in Rel-11.
2.2 Codebook Enhancements
At this stage it is difficult to conclude if finer spatial granularity would lead to sufficient gain in non-uniform network deployment. However, as suggested for high prioritized scenarios in [1], codebook enhancement may be a possible way to increase spatial granularity.

One possible codebook enhancement is antenna specific codebook. For example, among 4Tx antenna configurations, operators sometimes prefer to prioritize closely spaced cross-pol antenna. Therefore, it is possible to specify a codebook particularly for such antenna setup, which could be semi-statically configured one out of a few predefined codebooks.
Another possible codebook enhancement is higher layer signaled codebook, i.e., the codebook itself is signaled from eNB to UE. We note that such signaling enables very high flexibility but also causes difficulties in testing. Careful balance between flexibility and testing shall need to be considered if this direction is taken.
2.3 Restricted Measurement
Restricted CSI measurement is already available in Rel-10 in conjunction with the introduction of almost blank subframe, which is RRC/X2 based coordination among pico, macro and UE. In Rel-11 DL MIMO, different level coordination may be possible between low power node and macro depending on the backhaul link quality. We may check possible restricted CSI measurement improvement when the SI progresses.
2.4 Others
There are also other possible feedback enhancements that may improve performance in non-uniform network deployment, such as SRS enhancement, and introduction of long term statistic feedback. 

Another controversial topic is explicit feedback, such as channel matrix or short channel covariance feedback. We think explicit feedback is attractive despite its testing problem.

3 Conclusions

This contribution presents several feedback enhancement schemes that we expect potentially improve DL MIMO performance. Further evaluations are necessary to justify those schemes, i.e., the gain over Rel-10 feedback in non-uniform network deployment as suggested in [2].
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