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1. Introduction
In RAN1#62, the following guidelines were agreed in regard of the Rel.10 CSI feedback modes for aperiodic reporting with PUSCH[3] and captured in [1]

 REF _Ref273622195 \r \h 
[2]:
· Natural extension of Rel.8 aperiodic PUSCH CQI modes are supported in Rel.10 (see table)

· FFS support of PUSCH mode 3-2 with subband PMI + subband CQI targeting feedback accuracy improvements for MU/SU in Rel.10.

· PUSCH reporting is self-contained where W1 and W2 are always reported in the same subframe.

· For 2/4Tx, W1 (identity matrix) is not reported. 
· The possibility of reporting multiple CQI, and if possible PMI/RI, (for example one targeting SU-MIMO and the other targeting MU-MIMO) and the frequency granularity of the additional CQI (and if possible PMI/RI) is FFS.

· FFS whether Mode 2-2 is finally supported depending on agreements / details of Mode 3-2

· i.e. mode 2-2 and/or mode 3-2 may finally be supported. 

In this contribution, we discuss further details on Rel-10 PUSCH feedback modes.

2. PUSCH Reporting Modes
Based on the Rel-8, multiple-PMI modes are defined as mode 1-2 and 2-2. We can report W1 and W2 in the same report based on similar practice in Rel-8 with minor modification as described below: 

2.1. PUSCH Modes 1-2, 2-2, 3-1

It was agreed last meeting that these modes are a natural extension of the corresponding modes in Release-8. The obvious extension is the additional of a single new report W1 for the whole bandwidth, which is captured in [2].
An additional rank 1 wideband MU-CQI report is added to each of these modes defined as follows:

Modes 2-2 and 3-1: Assuming transmission on the set S sub-bands with reported wideband W1 and wideband W2 and the companion PMI W1I. The report must be averaged over the W2 hypothesis for interferer PMI. 
Mode 1-2: Assuming transmission on set S sub-bands with reported wideband W1, reported subband W2 and the companion PMI W1I. The report must be averaged over the W2 hypothesis for interferer PMI.
In both the above modes, the W2 set for averaging the CQI can be limited to two co-phasing values or left for implementation optimization at the UE with the above definition.

2.2. PUSCH Mode 3-2

Mode 3-2 allows reporting of both sub-band PMI and subband SU-CQI. However, 2-2 achieves most of the frequency selective enhancements with SU focus. The advantage of including this mode would be to allow full scheduling flexibility for MU. 
Though feedback is supported on all the sub-bands, only rank 1 report is included at subband level targeting MU operation for low rank, which reduces overhead and allows support of MU, while allowing a fallback operation to SU based on higher rank report for wideband. Further details are summarized below: 

Conditioned on RI = 1

· Wideband W1 (4bits for 8Tx, 0bits for 4Tx)
· Subband W2 for each subband (4 bits/SB)
· Wideband SU-CQI assuming wideband W1 and subband W2 used on each corresponding subband (4 bits)

· Wideband MU-CQI(s) assuming wideband W1 and subband W2 used on each corresponding subband (3 bit differential CQI(s)) and the companion PMI W1I. The report must be averaged over the W2 hypothesis for interferer PMI. 
· Subband SU-CQI assuming wideband W1 and subband W2 (2 bit differential CQI/SB)
If  RI for SU > 1
· Wideband W1 and W2 (<=8bits for 8Tx with optional codebook sub-sampling, 4 bits for 4 Tx)

· Wideband SU-CQI for each codeword - assuming the wideband W1 and the wideband W2 (7 bits)

Note that the additional rank 1 PMI reports allow eNB to perform the MU scheduling of multiple rank 1 UEs. Further, the wideband MU-CQI report allows offsetting the Subband SU-CQI to derive subband MU-CQI. The MU-CQI(s) and the companion PMIs are defined as further discussed in [3].
3. Conclusions
In this contribution, we discussed PUSCH modes for Release-10. The proposal is summarized below
Proposal:

· Wideband MU-CQI report added to PUSCH mode 3-2. It can also be added to other PUSCH modes 1-2,2-2,3-1. 

· Support lower rank (rank 1) report for subband feedback targeting MU with PUSCH 3-2.
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