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1. Introduction
In RAN1 #63 meeting, most of the open issues related to the Rel-10 CSI feedback were decided except that the CQI definition with CSI-RS and the PMI disabling for TM 9 [1]. Therefore, in order to finalize the CSI feedback, we discuss on the remaining details in this contribution.
2. Remaining Issues of CSI Feedback
A. PMI disabling in TM 9
In Rel-9, the dual-layer beamforming mode (i.e., TM-8) is introduced. Since precoded DM-RS is used for the dual-layer beamforming mode, TPMI in DL grant is not needed so that a non-codebook based downlink transmission is allowed although a codebook is still used to report downlink spatial channel seen by a UE. In FDD, due to low channel correlation between downlink and uplink frequency band, a downlink transmission should rely on UE reports to achieve precoding gain if closed-loop MIMO mode is configured. On the other hand, the channel reciprocity can be exploited in TDD since the frequency band is shared between downlink and uplink transmission. Therefore, an eNB may anticipate the downlink channel via uplink SRS assuming appropriate antenna calibration between eNB and UE. Since TM-8 can be applied for both FDD and TDD, both CQI/RI feedback with and without PMI was defined for TM-8 in LTE Rel-9.
Considering that TM-9 is an extension of TM-8 for the support of higher order MIMO up to 8 layers, it seems to be natural to allow PMI disabling for TM-9 as well.

B. CQI definition with CSI-RS
In Rel-8/9, the reference resource for CQI is based on the CRS and the CQI is calculated in the downlink subframe n-nCQI_ref when the aperiodic CQI reporting is requested at the subframe n if the downlink subframe is a valid downlink subframe. Note that the nCQI_ref is defined as 4 considering the UE processing delay. Since the CRS is transmitted in all subframes a UE may start calculate the CQI in the subframe n-nCQI_ref as far as the subframe is not the MBSFN subframe. On the other hand, the CSI-RS is transmitted with a duty cycle so that the subframe n-nCQI_ref may not contain CSI-RS with very high possibility. Given this situation, the reference resource for CQI definition with CSI-RS should be newly defined.
The simplest way to define the CQI reference resource is that the latest subframe containing CSI-RS before the subframe n-nCQI_ref is used for CQI calculation regardless of the duty cycle. Since the CSI-RS can be transmitted in MBSFN subframe in Rel-10, the MSBFN subframe should be also considered as a valid downlink subframe in the case of CSI-RS.
3. Conclusions

In this contribution, the remaining details on CSI feedback were discussed. From the discussions, we may conclude as follows:

· The support of PMI disabling for TM 9 seems to be natural considering the TM 9 is a simple extension of TM 8
· The CQI reference resource with CSI-RS can be the latest subframe containing CSI-RS before the subframe n-nCQI_ref
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