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Introduction

To provide channel state information to eNB, LTE-A considers extrinsic channel information feedback and downlink channel estimation by channel reciprocity. Since Rel. 10 or later eNB can achieve better channel information than Rel. 8 eNB, there would be a possibility that SU-MIMO UE dose not need to selection precoder or feedback precoder information by PMI. In this contribution, considering the various ways to provide channel information to eNB and the feedback transparency between SU and MU-MIMO, we discuss the utilization of Rel. 8 PMI. 

MAI reporting by PMI
 For better MAI control at eNB, we consider MAI indication by PMI. There are two main categories for MAI indication.
MAI indication by additional PMI

The additional PMI feedback can inform MAI information to eNB [1]~[3]. After measuring channel state and determining PMI, UE can predict the MAI which will be caused when other simultaneous UE select some other precoder, and UE can inform the precoder which will cause the least MAI[1], [2] or the most MAI [3]. The simulation results show some noticeable performance gain even when each UE cannot detect the MAI directly. In Rel. 9 or later, eNB transmit DM-RS for layer and precoder indication. If DM-RS sequences are generate by cell specific parameters, then UE can detect MAI by hearing DM-RS, or UE can detect DM-RS and MAI even when the DM-RS sequences are UE specific, if eNB can supports some signalling overhead. In this case, the MAI indication by additional PMI would show more performance enhancement.
MAI indication by single PMI

  Instead of reporting additional PMI, MAI can be reported by single PMI when precoder selection at eNB is possible. Since LTE-A provides various algorithm or feedback to estimate or to inform downlink channel information to eNB, there would be a possibility that PMI can be used for MAI indication if sufficient channel information is available at eNB. UE can detect layers which cause large interference by hearing cell specific DM-RS, or can detect UE which causes large interference when each UE can distinguish layer allocated to each UE. 
Supporting MU-SU MIMO dynamic switching
When eNB cannot obtain sufficient channel information to support SU-MIMO from channel reciprocity or extrinsic information, PMI should be used to select precoder. If MU-MIMO works on non-codebook based mode, in that case, PMI feedback for MU-MIMO won’t be necessary and we need to find other utilization for PMI feedback at MU-MIMO. However, since SU-MIMO still requires PMI for precoder selection, PMI could be used to inform eNB ‘which precoder will be used if MIMO is switched from MU mode to SU mode’.
Alternatives 
Following alternatives are possible to support transparent feedback.

Alt. 1 multiple PMI feedback
Though SU-MIMO dose not need to feedback MAI, to support fast switching from SU-MIMO to MU-MIMO, additional PMI can be used to predict and report recommendable UE paring. The MAI prediction by additional PMI will prohibit sudden performance degradation which can be caused when switching from single access to multiple access.
Alt. 2 Single PMI feedback for precoder selection
 Alt. 2 will be useful when eNB cannot extract enough channel information to support SU-MIMO from extrinsic feedback or channel reciprocity. While Alt. 2 can support fast switching from MU-MIMO to SU-MIMO, fast switching from SU-MIMO to MU-MIMO cannot be guaranteed. Therefore, eNB may require more information for MAI indication.
Alt. 3 Single PMI feedback for MAI indication
 If heavy feedback overhead is agreed for extrinsic feedback, eNB doesn’t want more channel information and heavier PMI will not be allowable. In this case, it would be better utilize PMI for reporting MAI or other multiple access control information.
Discussion for the extension of Rel. 8 PMI feedback depends on the accuracy of channel state information which can be provided by extrinsic feedback or channel reciprocity, and we need to clarify the other feedback or channel estimation mechanism first. However, to support dynamic switching between SU and MU MIMO, and for better MAI mitigation, Alt. 1 or Alt. 3 would be better than Alt. 2
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