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1 Introduction
The agreed Rel.12 CSI feedback codebook size correspond to 4 bit for W1 sub-codebook when rank 1 and 2 are reported and no bits for W1 for rank 3 and 4 since the identity matrix is implicitly assumed in this case. There are two reasons why the full codebook cannot be used in PUCCH feedback; the PUCCH CSI feedback container and encoder is limited in size to 11 bits payload and the coverage of the PUCCH needs to be considered which further limits the number of payload bits that can be transmitted in some cases, as when the rank indicator bit is transmitted.  

In this contribution we address the codebook subsampling issue for PUCCH mode 1-2.
2 Subsampling for PUCCH mode 2-1

For this mode, feedback type 1a includes per subband second PMI information, per subband CQI information and the subband label information. For rank 1, the original payload is at most 4+4+2=10 bits and no compression is needed. For rank 2 on the other hand, the original payload is at most 4+7+2=13 bits and the second PMI needs to be subsampled to at least 2 bits. 
Furthermore, there is a working assumption that second PMI use 2 bits for rank 3 and 4, so we suggest to confirm the working assumption and to align the feedback overhead across rank 2,3 and 4, hence we propose to use 2 bit second PMI also for rank 2 reports. Following the same subsampling principle as our proposal for PUCCH mode 1-1, sub-mode 2, the rank 2 W2, selection is between (e1 , e1) or (e3, e3) and 1 bit for co-phasing.    
For the rank 3 and 4 cases, there are some codebook elements in the Rel.8 codebook which are suitable for coherent cross-polarized antenna setup which is prioritized in this work item. Among those, there are a few that can be alternatively written in dual codebook form, i.e. they are suitable for coherent cross-polarized antennas. As only four precoding matrices are needed, a further reduced subset can be selected based on the principle of implementation simplicity, i.e. those containing only real valued elements. 
3 Conclusion
We can describe the proposed PUCCH mode 2-1 sub-sampling table as follows
Table 7.2.2-?: PUCCH mode 2-1 codebook subsampling.
	RI
	Relationship between the second PMI value and codebook index 
[image: image1.wmf]2

i



	
	Value of the second PMI 
[image: image2.wmf]2

PMI

I


	Codebook index 
[image: image3.wmf]2

i



	1
	0-15
	
[image: image4.wmf]2

PMI

I



	2
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	[Selects (e1, e1) or (e3, e3)] + 

[Selects co-phasing]
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