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Introduction
In RAN1 NR AH#3, the following agreement about codebook subset restriction (CBSR) was made.
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· Type I SP, rank 3-4 codebooks for 16, 24, and 32 ports
· Use single bitfield, determine restricted  depending on restricted 
· FFS details


This contribution discusses the highlighted FFS item about the details for CBSR for Type I SP codebook for rank 3-4 and 16, 24, and 32 ports. This contribution is an update of R1-1715959. 
CBSR for rank 3-4 Type I SP codebook
An open issue about Type I single-panel (SP) codebook is the details of beam restriction for rank 3-4 codebooks for 16, 24, and 32 ports. According to the agreement, a length bitmap is used to restrict DFT beams  The restriction on DFT beams  is determined implicitly based on the restricted , where



.


The WB component of the rank 3-4 pre-coders for 16, 24, and 32 ports is given by , where  is the inter-group phase. The following two alternatives can be considered to restrict  based on the restricted .
· 
Alt 0:  is restricted but  is not
· 
Alt 1: both  and  are restricted




Alt 0 is aligned with the agreed CBSR for Type I SP codebook wherein only DFT beams are restricted. Alt 1 restricts the WB precoder component which includes DFT beam  and inter-group phase . It is questionable whether we need to restrict the whole WB precoder component for CBSR since the purpose of CBSR is to restrict transmission in certain beam directions. Also, the CBSR overhead (number of bits) is more than Alt 0 if  is also restricted explicitly via CBSR. We hence propose CBSR according to Alt 0. In particular, we propose that if  is restricted, then  is restricted, where .

Proposal: For SP rank 3-4 codebooks for 16, 24, and 32 ports, 
· 



CBSR restricts DFT beams  using a bitmap of length ; if  is restricted, then  is restricted, where , and
· 
no restriction on inter-group phase 
[bookmark: _Ref446598642]Conclusions
In this contribution, an open issue about codebook subset restriction for Type I CSI codebook is discussed. The proposal made is summarized as follows. 
Proposal: For SP rank 3-4 codebooks for 16, 24, and 32 ports, 
· 



CBSR restricts DFT beams  using a bitmap of length ; if  is restricted, then  is restricted, where , and
· 
no restriction on inter-group phase 
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