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Introduction
In [1] and [2], CSI reporting for class B and K=1 was agreed as follows: 
· For K=1
· A value N1={1, 2, 4, 8} is configured as one Rel.12 NZP CSI-RS resource
· eNodeB signals the number of ports N1 via NZP CSI-RS resource configuration
· CSI reporting with PMI-feedback-only based on W2-only feedback for N1 ports
· Using all/components of W2 in Rel.13 class A codebook configuration 4
· DFT vectors are replaced by column vectors of identity matrix
· In addition, legacy (Rel.12) CSI reporting is also supported with MR functionality 
Based on the above agreement, rank-1 codebook design for class B K=1 was also agreed in [3] by using agreed rank-1 codebook for class A in [1]. In this contribution, we discuss on rank-2 to rank-8 codebook design for class B when K=1.

Class B Codebook Design
In [4] and [5], we have proposed rank-2 to rank-8 codebook for class A. Based on the agreement in [2], i.e., codebook design for class B using all/components of W2 in Rel.13 class A codebook configuration 4, and our proposal for class A, we can obtain codebook for class B. 
Rank-2 class B codebook
Rank-2 class A codebook was proposed in [4]. 2/4/8 ports Rank-2 class B codebook which uses components of W2 of the class A codebook can derived with below assumptions
· Configuration 4 of the rank-2 codebook for class A
· 
· ,  where is a length-N selection vector
With above derivation, PMI definition for rank-2 class B codebook is given in Table 1

[bookmark: _Ref434530285]Table 1. Rank-2 class B codebook and PMI definition
	
	Single PMI  (Rel.13)
	Precoder

	
	
	Precoder description based on
class A codebook (reuse of W2)
	Resulting precoder

	2
	0, 1
	,

	, k=0,1

	4
	0, 1, …, 7
	

	, k=0,1; i=0,1  and
, , k=0,1

	8
	0, 1, …, 15
	,

	, k=0,1; i=0,1,2,3   and
, k=0,1; i=0,1    and
, k=0,1; i=0,1



Proposal 1: Adopt Table 1 and corresponding derivations for rank-2 class B codebook design.

Rank-3 to Rank-4 class B codebook
Rank-3 and rank-4 class A codebooks were proposed in [5]. 4/8 ports rank-3 and rank-4 class B codebooks which use components of W2 of the class A codebook can derived with below assumptions
· Configuration 4 of the rank-3 and rank-4 codebook for class A, and δ1=1, p1=1
· 
· ,  where is a length-N selection vector
With above derivation, PMI definitions for rank-3 and rank-4 class B codebooks are given in Table 2 and Table 3, respectively.

[bookmark: _Ref434532130]Table 2. Rank-3 class B codebook and PMI definition
	
	Single PMI  (Rel.13)
	Precoder

	
	
	Precoder description based on
class A codebook (reuse of W2)
	Resulting precoder

	4
	0, 1, 2, 3
	

	,,   
, 

	8
	0, 1, …, 15
	,

	, ,
,, i=0,1,2   and 
, ,
,



[bookmark: _Ref434532131]Table 3. Rank-4 class B codebook and PMI definition
	
	Single PMI  (Rel.13)
	Precoder

	
	
	Precoder description based on
class A CB (reuse of W2)
	Resulting precoder

	4
	0, 1
	

	,  k=0,1

	8
	0, 1, …, 7
	,

	,  k=0,1; i=0,1,2   and
,  k=0,1



Proposal 2: Adopt Table 2 and corresponding derivations for rank-3 and rank-4 class B codebook design

Rank-5 to Rank-8 class B codebook
Rank-5 to rank-8 class A codebooks were proposed in [5]. Compared to rank-1 to rank-4 class A codebooks which have W2 components in the codebook, rank-5 to rank-8 codebooks do not have. In this sense, based on the agreement in [2], we propose a single codeword for rank-5 to rank-8 class B codebook. 8 ports rank-5 to rank-8 class B codebooks which has a single component can derived with below assumptions
· Rank-5 to rank-8 codebook for class A, and δ1,1=1, δ1,2=2, δ1,3=3
· 
· ,  where is a length-N selection vector
With above derivation, PMI definitions for rank-5 to rank-8 class B codebooks are given in Table 4.

[bookmark: _Ref434532998]Table 4. Rank-5 to rank-8 class B codebook and PMI definition
	
	Rank

	Single PMI  (Rel.13)
	Precoder

	
	
	
	Precoder description based on
class A CB (reuse of W2)
	Resulting precoder

	8
	5
	0
	
	

	
	6
	0
	
	

	
	7
	0
	
	

	
	8
	0
	
	



Proposal 3: Adopt Table 4 and corresponding derivations for rank-5 to rank-8 class B codebook design

Relation between Class A codebook proposals and Class B codebook
Since class B codebook is based on configuration 4 of class A codebook, class B codebook may be changed according to agreed class A codebook. In [6], there have been various proposals for rank-2 to rank-8 codebook design, in particular, class A codebook design. In our companion contribution [7], we tried to summarize submitted proposals. In the summary, we observed that there is a clear majority in rank-2 codebook configuration 4 and W1-only codebook design for rank-5 to rank-8 codebook which are the same as what we assumed in this contribution. Therefore, we can conclude following observation.

Observation 1: As long as majority of class A rank-2 codebook proposals in [6] is used, class B codebook proposal in this contribution applies.

[bookmark: _Ref383433050]Discussion and Conclusion
This contribution has discussed W2-only feedback based rank-2 to rank-8 class B codebook design and we made following proposals and observation.
Proposal 1: Adopt Table 1 and corresponding derivations for rank-2 class B codebook design.
Proposal 2: Adopt Table 2 and corresponding derivations for rank-3 and rank-4 class B codebook design
Proposal 3: Adopt Table 4 and corresponding derivations for rank-5 to rank-8 class B codebook design
Observation 1: As long as majority of class A rank-2 codebook proposals in [6] is used, class B codebook proposal in this contribution applies.
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