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Introduction 
In this contribution, we analysis the rank-3 CMF codebook proposed before in [1-4] with the consideration of codeword to layer mapping. Based on the codeword to layer mapping, we define the effective codebook size for each codeword. Then the effective codebook sizes of codewords for the proposed CMF codebooks in [1-4] are analyzed.  At the same time, we proposed a rank 3 codebook to maximum to the effective codebook size for each codeword. .
2

The Effective Codebook Size for Codeword
In LTE MIMO, for rank 3, there are 2 codewords. One codeword has only one layer to transmit. The other has two layers to transmit. For the CMF codeword, the first codeword has 4 Tx antenns to transmit, and for the second codeword, each layer also has 2 Tx antenna to transmit. Consider this structure, we split the codebook into two part for different codeword. if we assume 
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 is the rank 3 codebook and CZ is the codebook size, we define the codebook for each codeword as 


[image: image2.wmf]{

}

(1)

1

0,1,,1

i

CWiCZ

==-

L

 for codeword 1

and. 
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 is for codeword 2.

where 
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 is the first column of the ith matrix in the codebook. 
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 is the second and third column of the ith matrix in the codebook. Here we define the codebook size of C1 and C2 as the effective codebook size of codeword 1 and codeword 2.

3 The Effective Codebook Size of different codebook
Here, we analyze the effective codebook size for the codebook proposed in [1-3]. The results of are summarized in Table 1.
Table 1. Effective codebook size for each codeword of different codebooks
	Codebook 
	Codeword 1
	Codeword 2

	Huawei
	20
	10

	TI
	20
	16

	Fujisu
	20
	13


From the table, we can see that in the codebook proposed in [1-3], the codeword 1 has larger effective codebook size. There is no repeat for the first column of the matrices in the codebook. However, codeword 2 has smaller effective codebook size. There are several repeat for the columns of the second codeword.
Since the second codeword has two layers, it has more data symbols than the first codeword. It is better make the second codeword has the same higher effective codebook size.
4

Proposed Codebook
Based on the pervious analysis, we propose the rank 3 codebook as follows:
Table 2. proposed rank 3 codebook
	· 
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	Index 0 to 3
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	Index 4 to 7
	
[image: image11.wmf]110

110

101

101

éù

êú

-

êú

L

êú

êú

-

ëû


	
[image: image12.wmf]110

110

101

101

éù

êú

-

êú

L

êú

êú

-

ëû


	
[image: image13.wmf]110

110

101

0

jj

éù

êú

-

êú

L

êú

êú

-

ëû


	
[image: image14.wmf]110

110

101

0

jj

éù

êú

-

êú

L

êú

êú

-

ëû



	Index 8 to 11
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	Index 12 to 15
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	Index 16 to 20
	
[image: image23.wmf]110

101

110

0

jj

éù

êú

êú

L

êú

-

êú

-

ëû


	
[image: image24.wmf]110

101

0

0

jj

jj

éù

êú

êú

L

êú

-

êú

-

ëû


	
[image: image25.wmf]110

101

0

101

jj

éù

êú

êú

L

êú

-

êú

-

ëû


	
[image: image26.wmf]110

101

0

0

jj

jj

éù

êú

-

êú

L

êú

-

êú

ëû




From table 2, we can see that the effective codebook size of the proposed codebook is 20 for both codeword 1 and codeword 2.
4


Summary
In this contribution, we analysis the rank-3 CMF codebook proposed before in [1-3] with the consideration of codeword to layer mapping. Based on the codeword to layer mapping, we define the effective codebook size for each codeword. Then the effective codebook sizes of codewords for the proposed CMF codebooks in [1-3] are analyzed.  At the same time, we proposed a rank 3 codebook which has maximum effective codebook size for each codeword 20.
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