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1. Introduction

It was agreed during RAN1#51 meeting that a UE is configured by the eNB to feedback CQI on PUSCH by using one of the following schemes:

· Wideband feedback where one wideband CQI is reported;

· eNB configured subbands feedback where one wideband CQI and differential CQI for each subband are reported;

· UE-selected subbands feedback where one wideband CQI and one average CQI for the selected subbands are reported.

UE can also be configured to feedback CQI on PUCCH with wideband CQI or frequency selective CQI.
In this contribution, we propose an approach to extend the agreed CQI feedback scheme for SIMO to the case of MIMO with multiple codewords and PMI feedback.
2. CQI and PMI feedback Proposal
Here is our proposal on CQI and PMI feedback:

· The same subband granularity for CQI and PMI feedback;

· For feedback on PUSCH, each CQI report may be accompanied by a PMI report and one additional CQI values for rank larger than 1. We also propose to report one additional wideband SIMO CQI for PDCCH link adaptation.
· For wideband feedback, one wideband PMI is reported with the wideband CQI. The wideband CQI is calculated assuming that the reported wideband PMI is used for transmission. If the rank is larger than 1, one additional wideband CQI for codeword 2 is then reported and it can be coded differentially from the first CQI value.
· For eNB-configured subband feedback:
· One wideband PMI may be reported with the wideband CQI. The wideband CQI and the CQI for each subband are calculated assuming that the reported wideband PMI is used for transmission. If the rank is larger than 1, one additional CQI for codeword 2 is then reported for each subband.
· One PMI for each subband may be reported. The wideband CQI and the CQI for each subband is calculated assuming that the reported PMI’s of the subbands are used for transmission. If the rank is larger than 1, one additional CQI for codeword 2 is then reported for each subband.

· The eNB configures the UE to report either wideband PMI or narrow band PMI for each subband.

· Whether an additional wideband CQI for codeword 2 is needed is FFS.

· For UE-selected subbands feedback:
· One PMI is reported.
· The eNB configures the UE to select the PMI assuming either the whole bandwidth transmission or only the selected subbands transmission.
· If the rank is larger than 1, one additional CQI for codeword 2 is then reported for the selected subbands.
· Whether an additional wideband CQI for codeword 2 is needed is FFS.

· For precoding feedback on PUCCH, we propose to only report wideband PMI.

· For wideband feedback, one wideband PMI is reported with the wideband CQI. If the rank is larger than 1, one additional 2 bit differential CQI for codeword 2 is also reported. Assume 4 bit PMI, 4 bit CQI and 2 bit of differential CQI, we have 10 bit report to fit into one PUCCH.
· To map from wideband precoded CQI to wideband non-precoded CQI needed for scheduling the PDCCH a 2-bit differential CQI is proposed which would be fedback once every 10ms by compressing one of the 4-bit PMI reports to 2-bits.

· For rank 1 feedback it would be possible to instead use the 2nd codeword 2-bit differential CQI for mapping wideband precoded CQI to wideband non-precoded CQI.

· For frequency selective feedback, we propose to send the wideband PMI report separately from that of CQI. 
· The PMI report may have different subframe offset (N_o), reporting burst (N_b) and periodicity (N_p) than that of the frequency selective CQI report. The PMI report consists of a wideband PMI (of up to 4 bits), a wideband CQI (of 4 bits) and a differential CQI (of 2 bits).
· The frequency selective CQI report consists of an index of the selected subbands, an average CQI over the selected subbands assuming that the latest reported PMI is used for transmission. A 2 bit differential CQI for codeword 2 is reported if the rank is larger than 1.
· To map from wideband precoded CQI to wideband non-precoded CQI needed for scheduling the PDCCH a  2-bit differential CQI is proposed which would be fedback once every 10ms by compressing one of the the 4-bit PMI reports to 2-bits.

· For rank 1 feedback it would be possible to instead use the 2nd codeword 2-bit differential CQI for mapping wideband precoded CQI to wideband non-precoded CQI.





























































































































































































































































