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1
Introduction
At the last RAN1 NR ad hoc meetting, the following agreement was reached regarding Type I CSI feedback [1]:
	· For Type I for single panel case with two-stage, i.e. W1W2, codebook-based PMI feedback, 

· Bi in W1 consists of a set of L DFT beams 

· For all ranks: FFS value(s) of L 

· FFS: Orthogonal or non-orthogonal beams

· Select from following alternatives:
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, B as Alt 3

· Other alternatives are not precluded

· Note: the above matrices are constructed with 2D DFT precoders

· W2 is constructed, by down-selecting from following alternatives: 

· Alt 1: co-phasing only; beam selected wideband (in W1). 

· Alt 2: basis combination coefficient based on L basis based W1

· Alt 3: beam selection and co-phasing from L-beam based W1

· Alt 4: LTE-Class-B-type-like CSI feedback (e.g. based on port selection/combination codebook) (NOTE: W1 and W2 are derived from different set of CSI-RS resources)

Other alternatives are not precluded


In this contribution, we propose an additional alternative for the wideband beam matrix of the Type I NR codebook.

2
Discussion of Codebook Alternatives
Alternatives 1-3 each take a different approach to defining the beams applied to each polarization. In Alternative 3, the 
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 matrix has the form
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where 
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 contains L beams. Thus, the same set of beams are made available to each polarization, though different beams from the set can be selected/combined depending on the coefficients in 
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. In alternatives 1 and 2, the 
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 matrix has the respective forms
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In alternative 1, each beam is assumed to be the same on each polarization or to be the same beam with 180 degrree phase shift. In alternative 2, the beams applied to the second polarization in 
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 may be independent of the beams applied to the first polarization in 
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, but the beams in 
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 are paired with a specific beam in 
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, whether negated or not. It may be more efficient in accounting for differences between the polarization channels to maintain the independence of the beams in 
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 and 
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 so that the coefficients in 
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 may independently select or combine the beams on each polarization. Therefore, we propose such an independent scheme as Alternative 5 with the 
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 matrix:
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where 
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Proposal 1: For Type I single panel two-stage codebook-based PMI feedback, consider Alt 5 for the widebank beam matrix W1: 


[image: image20.wmf]1

101

2

, ,,

ii

iL

-

éù

éù

==

êú

ëû

ëû

B0

WBbb

0B

K

 

3
Conclusions
In this contribution we have been discussing on the type I codebook proposal.
The following proposals may be summarized:
Proposal 1: For Type I single panel two-stage codebook-based PMI feedback, consider Alt-5 for the widebank beam matrix W1: 
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