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1. Introduction
The following way forward [1] for the Rel-10 feedback framework was agreed.
· 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

First, it was agreed that implicit type of feedback will be used for Rel-10 as well. Second, it is well known that MU-MIMO highly relies on the accurate channel knowledge than SU-MIMO. In Rel-8, the single and fixed codebook cannot fulfill the accuracy requirement for the MU-MIMO operation. To achieve this, it is straightforward to hire larger codebook in the multi​-user environments. However, the larger codebook also means more feedback overhead and higher computational complexity. Hence, by exploiting wideband/long-term and frequency-selective/short-term channel state information (CSI), it is expected that the agreed two-codebook feedback framework could efficiently improve the CSI accuracy with reasonable feedback overhead. 
In addition, the way forward [2] related to the feedback reporting discussion on PUCCH and PUSCH was agreed in RAN1#60bis. In this contribution, we discuss some issues related to the agreed two codebook based feedback framework including the codebook synchronization and the impact on UL feedback signaling caused by the feedback framework. 
2. Discussions on enhanced feedback framework for Rel-10
Enhanced MU-MIMO has been recognized as one of the important technologies to make Rel-10 fulfill ITU-R IMT-Advanced requirements. Figure.1 shows the block diagram of the agreed two-codebook feedback framework in the multi-user environment. Denote the matrix targeting wideband/long-term channel properties as W1, where 
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Figure.1 Block diagram of the two-codebook feedback framework in the multi-user environment
1. So far, some codebook construction schemes discussed along with the agreed feedback framework could be found in [4]-[9], which are designed for various purposes. Hence, it might need to decide the two codebooks used between eNodeB and UE from many candidates, which means the codebooks will vary over time. In this case, an extra signaling effort will be required to synchronize the codebooks between UE and eNodeB. In [3], several synchronization methods for downloadable codebooks were proposed. The three methods present a trade-off between the codebook selection flexibility and the signaling overhead. The comparisons among these methods are listed below. 
Table1. Comparisons for the codebook synchronization methods
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Hence, for the Rel-10 two-codebook feedback framework, we hereby provide our viewpoints below:
· If  the codebooks have to change over time for the agreed feedback framework

· The signaling procedure for the codebook synchronization between UE and eNodeB should be specified

· The codebook selection flexibility and the signaling overhead should be jointly considered for the synchronization procedure.

· To reduce the extra signaling overhead to the minimum, the codebook synchronization procedure may be trimmed, i.e. 
· Two unified codebook (C1,C2) could be considered and  for further study

2. We consider the impact on existing Rel-8 channel state feedback reporting. While providing the more accurate channel state information feedback for the enhanced MU-MIMO in Rel-10, we also hope to minimize the impact of enhanced feedback schemes on the existing feedback channel structure and reduce the testing efforts. In LTE Rel-8, it is agreed that CSI reporting should be controlled by the eNodeB and periodic CSI feedback on the PUCCH and aperiodic CSI feedback on the PUSCH are supported. The PUCCH capacity is quite limited and its payload size of only up to 11 bits per sub-frame can be supported. In contrast, using the PUSCH makes it possible to transmit large and detailed reports. 
Compared to the single and fixed codebook used in Rel-8 LTE, currently the two codebook structure was agreed for Rel-10. Hence, eNodeB firstly should be able to individually configure the feedback reporting from the two codebooks and make eNodeB distinguish them. Moreover, it is predicted the overall feedback amount will increase and UL feedback signaling defined in Rel-8 might have impact caused by the agreed feedback framework. Assume we reuse Rel-8 codebook as the baseline codebook C2 for the quantization of the short-term channel information, which needs 4 bits feedback. As for the feedback for long-term statistics information, more feedback bits for the long-term statistics codebook C1 might be required. For instance, a proposal [9] provided the design of an 11-bit codebook. In this case, the conventional Rel-8 PUCCH will not simultaneously accommodate total feedback information for periodic reports in the same sub-frame from the baseline codebook and the statistics codebook.
Based on the discussion above, we hereby propose:
· Try to reuse LTE Rel-8 channel state feedback signaling format if possible
· The feedback configurations of two codebook indices such as the periodicity should be able to be independently configured by eNodeB.
· Enhanced UL signaling should be supported for fulfilling the requirements of the further feedback framework design. Relative considerations include:
· An extra indicator is required to distinguish which type of channel state information is fed back, i.e. short-term or long-term channel state information
· Enhanced feedback signaling on PUSCH for periodic configuration or enhanced periodic feedback signaling on PUCCH with larger payload size should be considered
3. Conclusion
This contribution considers some issues about the codebook synchronization and the impact on UL feedback signaling possibly caused by the Rel-10 feedback framework. Concerning the issues of the time-varying codebooks, we provide our viewpoints below:
· If  the codebooks have to change over time for the agreed feedback framework

· The signaling procedure for the codebook synchronization between UE and eNodeB should be specified

· The codebook selection flexibility and the signaling overhead should be jointly considered for the synchronization procedure.

· To reduce the extra signaling overhead to the minimum, the codebook synchronization procedure may be trimmed, i.e. 
· Two unified codebook (C1,C2) could be considered and  for further study

As for the impact on UL signaling, we propose:
· Try to reuse LTE Rel-8 channel state feedback signaling format if possible

· The feedback configurations of two codebook indices such as the periodicity should be able to be independently configured by eNodeB.
· Enhanced UL signaling should be supported for fulfilling the requirements of the further feedback framework design. Relative considerations include:

· An extra indicator is required to distinguish which type of channel state information is fed back, i.e. short-term or long-term channel state information

· Enhanced feedback signaling on PUSCH for periodic configuration or enhanced periodic feedback signaling on PUCCH with larger payload size should be considered
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