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1 Introduction
In RAN1 #59bis, a way forward is proposed by Mr. Chairman to

“

· Aim to identify how many PMI-type reports the UE should be configurable to transmit and for which scenarios. 
”

In this contribution, we try to provide Samsung’s view on this particular issue. To be specific, we categorize the PMI-type reports into single-cell operation and multiple-cell operation and discuss the necessities of having multiple PMI feedback in each category. 
2 Single-Cell Operation
Multiple PMIs feedback is proposed by many companies as a potential feedback candidate in support of DL single-cell MU-MIMO. To be specific, multiple PMIs feedback can be realized through

· best companion PMI(s) feedback for intra-cell MU-MIMO operation [1-3]

· multiple rank 1 PMI(s) feedback for intra-cell MU-MIMO operation [4, 5]

In best companion PMI(s) feedback, other than the traditional SU-MIMO PMI, a UE reports also one or more “best-companion” PMI that (when used) create little intra-cell interference to the reporting UE. This so-called “best-companion” PMI effectively tells the network about the null-space of the channel linking the reporting UE. 
In multiple rank 1 PMI(s) feedback in [4], a UE feeds back two recommended SU-MIMO PMIs to the network, i.e. the 1st best and 2nd best SU-MIMO PMIs. The 2nd best PMI is used for user paring and MU-MIMO precoding when the 1st best PMIs are collided. In [5], a UE feeds back multiple rank 1 PMIs corresponds to different eigen-directions of the channel.  Effectively in this class of feedbacks, multiple PMIs are used to better describe the signal space of the channel linking the reporting UE. 
It seems that in single-cell operation, the objective of multiple PMIs feedback is to provide finer feedback resolution of the channel linking the network and the reporting UE. However, considering the current hot discussion on methods improving feedback accuracy in Rel-10 for both SU-MIMO and MU-MIMO, it is not clear this type of feedback provides enough justification once the feedback accuracy is improved. That is, once the single PMI feedback provides sufficient resolution of the channel, there is no need to consider about multiple PMIs feedback.

Therefore, we would suggest focusing more on feedback accuracy than multiple PMI feedback.
Note that the multi-granular codebook introduced in [6] also suggests to use two PMIs for improving feedback, however, since these PMIs jointly decide one codebook entry in the codebook, we still see this method as “single” PMI feedback and did not include the method in the discussion.
3 Multi-Cell Operation
Unlike in the single-cell SU/MU-MIMO operation, multiple PMIs feedback is essential to the success of DL CoMP. For both DL CoMP CB/CS and DL CoMP JP, the network needs to know the channel information related to the links from the cells in the CoMP measurement set to the reporting UE. 

In single-cell operation, the multiple PMIs are “multiple description” of the same channel from the serving cell to the reporting UE, while in multi-cell operation, the multiple PMIs are describing different channels linking to the reporting UE. Since the reporting UE anyway needs to feed back the SU-MIMO PMI towards serving cell, various multiple PMIs feedback are mainly different in how to feedback interfering channels.

· best/worst companion PMI(s) feedback for inter-cell operation [1-2]
· multiple PMI/CDIs feedback for CoMP JP

As discussed in [7], in order to have a scalable feedback structure for single-cell SU/MU-MIMO, DL CoMP CB/CS, and DL CoMP JP, it is desirable to allow UE feedback single-cell SU-MIMO PMI/CDI towards each cell in the CoMP measurement set. This is equivalent to have worst companion PMI(s) feedback in [1-2] for DL CoMP CB/CS. In this way, a unified multiple PMIs feedback can be used for both DL CoMP CB/CS and DL CoMP JP.
4 Conclusion
In this contribution, we aim to identify “how many PMI-type reports a UE should be configurable to transmit and for which scenarios” as requested by Mr. Chairman. To be specific, we believe that 

· in single-cell operation, multiple PMIs feedback just provide a way of improving feedback accuracy and should be considered jointly with current discussion on methods of improving feedback accuracy;

· in multi-cell operation, multiple PMIs feedback provides essential feedback support should be supported if DL CoMP is decided to be supported in Rel-10.
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