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1 Introduction

This contribution proposes the extension of the single codeword CQI feedback over PUSCH to include PMI feedback for rank-1 precoding.
2 Proposal
· The term “set of precoding matrices” is a short description of the meaning “the set of allowed precoding matrices after codebook restriction imposed by the Node B.
· The set of active subbands S is a subset of all subbands and is configured semi-statically by the Node B

· The feedback formats are extensions of the already agreed single codeword feedback modes, summarized in the Table 1 and explained in detail below:
	
	PMI

	
	Single
	Multiple

	CQI
	Wideband
	Mode 1-1
	Mode 1-2

	
	UE selected (Best-M)
	Mode 2-1
	Not defined

	
	Node B configured
	Mode 3-1
	Mode 3-2


Table 1 Extension of agreed single codeword CQI reporting 
modes to rank-1 PMI reporting. 

· Mode 1-1: Wideband CQI and single PMI feedback
· Selection: 

· A single preferred precoding matrix from the set of precoding matrices assuming transmission on all active subbands 

· Reports:

· A single PMI

· Conceptually calculates a wideband CQI value 

· Calculated assuming the use of the same selected precoding matrix in all subbands and assuming transmission on all active subbands

· Mode 1-2: Wideband CQI and multiple PMI feedback 
· Selections:

· For each of all the active subbands, the preferred precoding matrix from the set of precoding matrices assuming transmission only in the subband
· Note: Selection of precoding matrix in each subband is aiming at maximizing throughput assuming transmission on all active subbands

· The PMI subband size is according to Table 1 and identical  to the table 7.2.1-1 in 36.213 except for the removal of the value 4 in the widest system bandwidth case. 

Table 1: PMI Subband Size vs. DL System Bandwidth

	System Bandwidth
	Subband Size
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	6 – 7
	(wideband CQI only)

	8 – 10
	4

	11 – 26
	4

	27 – 64
	6

	64 - 110
	8


· Report:

· One PMI per subband
· Conceptually calculates a wideband CQI value 

· Calculated assuming the use of the selected precoding matrix for each subband and assuming transmission on all active subbands

· Mode 2-1: UE selected subband CQI and single PMI feedback
· Selections:

· Joint selection of the set of Best-M active subbands and a preferred single precoding matrix from the set of precoding matrices which is used in all the M selected subbands 

· Note: Selection of precoding matrix is aiming at maximizing throughput assuming transmission on only the M selected subbands

· Report:

· A single PMI

· One average CQI 

· Calculated assuming transmission using only the selected M subbands and using the same selected precoding matrix in each of the M subbands

· The positions of the M subbands is signaled using a compressed label of 
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 bits where N is the number of subbands in the system bandwidth
· Conceptually calculates a wideband CQI value.

· Calculation assumes the use of the precoding matrix selected for the M best subbands in all the active subbands and assuming transmission on all active subbands

· Mode 3-1: Node B configured subband CQI and single PMI feedback
· Selection:

· A single preferred precoding matrix from the set of precoding matrices assuming transmission only on the active subbands 
· Note: Selection of PMI is aiming at maximizing throughput assuming transmission on the active subbands

· Report:

· A single PMI

· Conceptually calculates one CQI per active subband

· Calculated assuming the use of the same selected precoding matrix in each active subband

· A wideband CQI value according to Mode 1-1.

· Mode 3-2: Node B configured subband CQI and multiple PMI feedback
· Selections:

· For each active subband, the preferred precoding matrix from the set of precoding matrices assuming transmission only in the subband

· Report: 

· One PMI per active subband
· Conceptually calculates one CQI per active subband

· Calculated assuming the use of the corresponding selected precoding matrix for each active subband

· Conceptually calculates a wideband CQI value 

· Calculated assuming the use of the selected precoding matrix for each subband and assuming transmission on all active subbands
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