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1. Background
The following working assumptions were agreed in RAN1#72 for DL MIMO enhancement in Rel.12  
Working Assumptions:

· A new aperiodic PUSCH feedback mode is supported in Rel.12 with following feedback

· CQI and rank feedback bit size as in PUSCH Mode 3-1 in Rel 10

· A wideband PMI 
· 2 Tx: 0 bit
· 4 Tx: FFS with the consideration of codebook enhancement in Rel. 12 not excluding 0 bit wideband PMI
· 8 Tx: 4/4/2/2/2/2/2/0 bits for rank 1-8 respectively 
· Per subband PMI(s)
· 2Tx: 2/1 bits for rank 1 – 2
· 4Tx: FFS with the consideration of codebook enhancement in Rel.12
· 8Tx: 4/4/4/3/0/0/0/0 bits  for rank 1 – 8 respectively
· Use Rel 10 W=W1W2 codebook structure for 4 antenna feedback for DMRS based TMs

· The following are for further study and evaluation:

· Subband size

· Detailed W1 and W2 structures, e.g. W1 corresponds to a long term and/or wideband channel properties and W2 corresponds to  a short-term and narrowband channel
· Additional information in the CSI reports for this new feedback mode

· For example CSI feedback enhancements targeted at improving MU performance 

(Note that the current Rel-10 4tx codebook has W=W1W2 structure). 

In this contribution we discuss the remaining details of PUSCH mode 3-2. 

2. Discussion
2.1. Subband sizes 
Considering the limited standardization time and implementation impacts, CQI/PMI subband size of mode 3-2 should preferably reuse the same CQI subband size of PUSCH mode 3-1 in Rel.10 as a starting baseline. New CQI and/or PMI subband sizes can be considered if justified by sufficient performance gain, taking into account implementation complexity and standardization efforts.
Proposal:

· Re-use CQI subband size of PUSCH mode 3-1 for CQI/PMI subband sizes in PUSCH mode 3-2.

2.2. Details of W1/W2 structure for 4Tx
For 4Tx, the detail of W1/W2 structure is contingent on the codebook design. Overall, the following can be noted:
· Wideband W1 matrices divide the composite codebook W into 
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· Subband W2 is the dominant component of CSI feedback overhead.
For rank-3/4, it is found that new codebooks do not bring any performance gains over Rel.8 codebook [8]. Therefore, rank-3/4 shall reuse Rel.8 codebook in Rel.12. This can be easily captured by denoting the composite codebook as W = W1W2, where W1 = 4x4 identity matrix, and W2 is Rel.8 codebook.
For rank-1/2, to ensure backward compatibility and that Rel.12 4Tx performance is not worse than Rel.8 codebook, Rel.12 rank-1/2 codebook should at least inherit Rel.8 codebook as a subset, corresponding to W1 = 4x4 identity matrix, and W2 being Rel.8 codebook. Additional precoders may be added to the Rel.12 4Tx codebook to increase the codebook size, where W1 / W2 structure of the new precoders is FFS. 
For 2/8Tx, we propose confirming the working assumption in the last meeting regarding the PMI payload. 

Proposal:

· For 4Tx rank-3/4, 
· Rel.12 reuses Rel.8 codebook, where W1 = 4x4 identity matrix, W2 = Rel.8 codebook.
· For 4Tx rank-1/2, 

· Rel.12 inherits Rel.8 codebook as a subset, where W1 = 4x4 identity matrix, W2 = Rel.8 codebook.

· Additional precoders are added for rank-1/2 to increase feedback granularity, where W1/W2 structure is FFS.

· For 2/8Tx:   confirm the working assumption of W1/W2 details.
3. Conclusion

In this contribution we discussed the details of PUSCH mode 3-2. 
Conclusions and proposals:
· Re-use CQI subband size of PUSCH mode 3-1 for CQI/PMI subband sizes in PUSCH mode 3-2.

· For 4Tx  rank-3/4, 
· Rel.12 reuses Rel.8 codebook, where W1 = 4x4 identity matrix, W2 = Rel.8 codebook.

· For 4Tx rank-1/2, 

· Rel.12 inherits Rel.8 codebook as a subset, where W1 = 4x4 identity matrix, W2 = Rel.8 codebook.

· Additional precoders are added for rank-1/2 to increase feedback granularity, where W1/W2 structure is FFS.
· For 2/8Tx:   confirm the working assumption of W1/W2 details.  
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