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1 Introduction 
At RAN1#60, the following feedback framework was agreed for enhanced MU-MIMO in Rel-10:
· Implicit feedback (PMI/RI/CQI) is used also for Rel-10

· UE spatial feedback for a subband represents a precoder (as constructed below)
· CQI computed based on the assumption that eNodeB uses a specific precoder (or precoders), as given by the feedback, on each subband within the CQI reference resource

· Note that a subband can correspond to the whole system bandwidth

· A precoder for a subband is composed of two matrices 

· The precoder structure is applied to all Tx antenna array configurations

· Each of the two matrices belong to a separate codebook

· The codebooks are for further study

· The codebooks are known (or synchronized) at both the eNodeB and UE

· Codebooks may or may not change/vary over time and/or different subbands

· That is, two codebook indices together determine the precoder

· One of the two matrices targets wideband and/or long-term channel properties 

· The other matrix targets frequency-selective and/or short-term channel properties

· Note that a matrix codebook in this context should be interpreted as a finite enumerated set of matrices that for each RB is known to both UE and eNodeB.

· Note that Rel-8 precoder feedback can be deemed as a special case of this structure

In this paper we discuss how the details of this framework may be further progressed and defined. 
2 Discussion

Some key aspects of this way forward that need to be further developed are:

1. The design of the wideband/long-term precoder and the function to relate the wideband/long-term precoder to the narrowband/short-term precoder:
· The narrowband/short-term precoder(s) are assumed to correspond generally to the Rel-8 type PMI, where a particular precoder is recommended by the UE. The wideband/long-term precoder can then be used to adapt the short-term precoder to the long-term properties of the channel. The long-term properties can reflect the antenna configurations and possibly also the propagation environment. Possible approaches include constructing the wideband/long-term precoder recommendation from the UE’s estimate of the correlation matrix of the channel, or providing an indication of a coarse beam, on which the short-term precoding variations can be superimposed. Some examples of these alternatives are given in [2] for further discussion, with further evaluation in [3] and [4].
2. It is stated in the way forward that the CQI is “computed based on the assumption that eNodeB uses a specific precoder (or precoders).” The set of precoders that can be assumed by the UE for the purpose of feedback needs to be decided. 

· It makes sense for the UE to be able to select from one codebook for the wideband/long-term precoder feedback and from another codebook for the narrowband/short-term precoder. The selection of precoder indices for feedback for MU-MIMO can depend on the interference from beams to co-scheduled UEs. Therefore an indication of the CQI depending on which precoders are used for other UEs is useful , as discussed in [4].

3. The accuracy of the PMI feedback can still be usefully improved, especially for the case of low mobility. In this respect, considering that the way forward states that “Codebooks may or may not change/vary over time and/or different subbands”, some evaluation of a hierarchical form of differential feedback is given in [4].
The set of referenced tdocs aim to move the framework forward in each of these aspects. 
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