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1. Introduction

An increase of feedback payload size has been considered for new LTE-A features, e.g. carrier aggregation, CoMP, and advanced MIMO, for which two possible ways have been proposed as follows[1][2][3]:
· Expand the supported PUCCH payload size

· Use periodic/a-periodic reports on PUSCH

As a basic approach for the enhanced periodic feedback, a PUCCH transmission method with increased payload size can be considered. In addition, in case of very large amount of CSI feedback information, the feasibility of introducing periodic PUSCH feedback needs to be investigated. 

In this contribution, our technical view on the necessity of periodic PUSCH feedback are described, and its relevant further consideration points are introduced. 
2. On the Necessity of Periodic PUSCH Feedback
Assuming that feedback mechanism for LTE-A is based on that for LTE Rel-8, periodic feedback for LTE-A might be based on PUCCH transmission. There have been discussions on feedback payload extension on PUCCH format 2/2a/2b[4-8], where payload extension is accomplished by adopting multiple sequences for PUCCH based feedback. However, there seems to be a limitation on the supportable feedback information size from PUCCH based feedback when considering CM increase caused by modulating multiple sequences and over-dimensioning of PUCCH resource allocation configured by RRC signaling. 
In LTE-A, it is most likely to have larger feedback overhead than LTE Rel.8/9 from the discussion details for new LTE-A features such as carrier aggregation, CoMP and advanced MIMO. For example, in RAN1#58bis meeting, there was the agreement that one UE-specific UL CC is semi-statically assigned for CSI feedback of up to 5 DL CCs, which results in a significant increase of CSI feedback information size in the assigned UL CC according to the number of assigned DL CC. In addition, when it comes to DL CoMP, feedback information size can be increased depending upon the number of CoMP cooperating point. 

At least, in our company’s view, some careful consideration seems to be necessary for the possibility that the amount of feedback information at a feedback time instance would be over a supportable payload size of PUCCH based feedback. Although aperiodic PUSCH feedback triggered by UL grant PDCCH was also specified in LTE Rel-8, it must be burdensome for downlink to schedule every CSI feedback time instance for uplink channel information if there is frequent feedback information to be reported. Therefore, periodic PUSCH feedback can be considered as one efficient feedback method mainly for larger amount of feedback information size caused by new LTE-A features.

3. Further Consideration Points

If the introduction of periodic PUSCH feedback is agreed, the following details may need to be considered.
· Activation/deactivation method for periodic PUSCH feedback

If it is agreed that downlink transmission schemes such as SU/MU MIMO, CoMP are dynamically adapted and its relevant feedback information are differently defined, periodic PUSCH feedback can be regarded as an effective UL CSI feedback from the viewpoint of flexible feedback resource assignment according to the variation of feedback information size. In addition, the dynamic activation/deactivation of periodic PUSCH feedback triggered by UL grant PDCCH and its relevant feedback mode switching also can be taken into account. Further investigation on the detailed procedures as well as the feasibility verification for the abovementioned ones seems to be necessary depending upon the RAN1 decision. 
· Detailed control/data multiplexing and/or physical resource mapping on a PUSCH
If new feedback information is defined in periodic PUSCH feedback, detailed control/data multiplexing and/or its relevant physical resource mapping on a PUSCH may be further investigated.

4. Conclusion

We summarized our proposals as follows:
· Considering the required feedback information size for new LTE-A features, the introduction of periodic PUSCH feedback can be considered in case of very large amount of CSI feedback.

· The followings can be investigated further depending upon the RAN1 decision for the introduction of periodic PUSCH feedback
· Dynamic activation/deactivation of periodic PUSCH feedback triggered by UL grant PDCCH and its relevant feedback mode switching

· Detailed control/data multiplexing and/or physical resource mapping on a PUSCH
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