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Discussion and decision
1 Introduction

Possible candidates of CSI feedback enhancement are listed in the agreed WID of further downlink MIMO enhancement for LTE-advanced as follows[1],
· Evaluate CSI feedback enhancements and identify the most promising solution(s). CSI feedback enhancement candidates include:
· 4-tx PMI feedback codebook enhancements to provide finer spatial domain granularity and support different antenna configurations for macro and small cells, especially cross-polarized antennas, both closely- and widely-spaced, and non-colocated antennas with power imbalance
· a new CSI feedback mode providing sub-band CQI and sub-band PMI 
· finer frequency-domain granularity
· enhanced control of the reported rank and corresponding assumptions for CQI/PMI derivation, to improve support for MU-MIMO.
In this contribution, we will show our views on these CSI feedback enhancement candidates for DL-MIMO in Rel-12.
2 Views on CSI feedback enhancement
2.1
4Tx codebook enhancement
In Rel-10, dual codebook structure designed for 8Tx had been proposed to be reused for 4Tx codebook enhancement. However, no consensus was achieved on whether the additional gain is significant and worthy, so 4Tx codebook enhancement was not introduced at last. For 4Tx codebook enhancement proposed again in Rel-12, dual codebook structure is preferred to minimize specification efforts, but the relevant works are still expected quite large. Therefore, in our view, before starting detailed investigation of 4Tx codebook enhancement, significant gain should be verified carefully and firstly under unified simulation assumptions.
· Proposal: Significant gain should be verified firstly before starting 4Tx codebook enhancement investigation.
2.2
PUSCH mode3-2
During previous investigation of DL-MIMO enhancement, improvements on frequency and spatial domains have been developed to achieve maximum spectrum efficiency. However, for aperiodic feedback, gains from both domains can not be achieved by any current mode. Particularly, for PUSCH mode1-2, there is no subband CQI feedback, so frequency selective scheduling is hardly performed. For PUSCH mode3-1, frequency domain scheduling gain can be achieved due to subband CQI, but spatial domain gain is limited because wideband PMI can not well match subband channel condition obviously. For PUSCH mode2-2, tradeoff is performed to achieve partial gains from both domains simultaneously. Therefore, in our view, a new feedback mode including subband PMI and subband CQI is required to be introduced in Rel-12, e.g. PUSCH mode3-2, and PUSCH mode1-2 and 3-1 can be considered as starting point to construct PUSCH mode3-2.
· Proposal: PUSCH mode3-2 should be investigated in Rel-12.
2.3
Finer frequency-domain granularity
Finer frequency-domain granularity, i.e. smaller subband size, is proposed for wireless channel with severe frequency selectivity to improve accuracy of feedback. However, considering various scenarios should be covered by DL-MIMO enhancement investigation, the application of such solution seems quite limited. Therefore, in our view, finer frequency-domain granularity is suggested to be investigated with lower priority in Rel-12.
· Proposal: Finer frequency-domain granularity is suggested to be investigated with lower priority.
2.4
CSI feedback for MU-MIMO
Based on nice spatial orthogonality and precoding, MU-MIMO allows same time-frequency resource to be shared by multiple UEs, which is always expected as an efficient solution to increase spectrum efficiency. However, in previous specification releases, almost all evolutions for DL-MIMO including codebook, CSI feedback, measurement enhancement etc. are mainly motivated from SU-MIMO but not MU-MIMO. Although these enhancements bring some benefits to MU-MIMO undeniably, they are still not sufficient to exploit the potential gain from MU-MIMO. Based on current SU-CSI feedback, inter-UE interference could not be obtained accurately which will degrade the transmission reliability when MU operation is performed. Therefore, a proper MU-CSI reporting seems necessary to support MU-MIMO implementation, which should be investigated in Rel-12.
· Proposal: Focus on CSI feedback enhancement for MU-MIMO.
3 Conclusion
In this contribution, we have presented proposals as follows,
· Investigation on PUSCH mode3-2 and MU-CSI reporting is suggested in Rel-12.
· Significant gain should be verified firstly before starting 4Tx codebook enhancement investigation.
· Finer frequency-domain granularity is suggested to be investigated with lower priority.
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