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1. Background
[image: ]In [1] in RAN1#89, wideband CSI of Type I CSI for rank 7-8 are calculated and reported as: 
However, for rank 8 and (N1 =2, N2=2), half of codewords are duplicated, so that it increase UE complexity redundantly. 

2. Discussion 
For rank 8 and (N1 =2, N2=2), SB co-phases exist first 4 layers, thus resulting codebooks can be the same with the same beam group. Table I summarized the resulting codebook as follows.
Table I. Beam pair comparison for rank 8 Type I SP with N1 =2 and N2=2
	
	
	=
	=
	=

	Case 1:

	(0,0)
	(4,0)
	 (0,4)
	 (4,4)

	Case 2:

	(4,0)
	(8,0) = (0,0)
	(4,4)
	(8,4)=(0,4)

	Case 3:

	(0,4)
	(4,4)
	(0,8)=(0,0)
	(4,8)=(4,0)

	
where     


As we can see in the Table II, the resulting codebook for the Case 1 and 2 are identical even considering the asymmetrical co-phase among the layers. For instance, if the beam group for Case 1 is consist of , and its resulting codebook is 
.
For Case 2, we have  which is the codebook with layer permutation. Thus, the duplicated beam pair should be removed from the codebook by restricting WB CSI range as , so that UE can reduce its PMI search complexity by half. Thus, we propose as follows:
Proposal 1:
For rank 8, calculation and reporting of  is wideband, ;  ( bits)

Note: when N2=1,  and  are not applicable
Proposal 2:
Change typos in Table 5.2.2.2.1-11 and 5.2.2.2.1-12  


from  to  and,


from  to .


3. Text proposal for TS 38.214
--------------- Unchanged parts omitted -----------
Table 5.2.2.2.1-11: Codebook for 7-layer CSI reporting using antenna ports 3000 to 2999+PCSI-RS
	CodebookMode = 1-2

	
	

	

	

	

	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	
where .




Table 5.2.2.2.1-12: Codebook for 8-layer CSI reporting using antenna ports 3000 to 2999+PCSI-RS
	CodebookMode = 1-2

	
	

	

	

	

	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	
where .


--------------- Unchanged parts omitted -----------
4. Text proposal for TS 38.212
--------------- Unchanged parts omitted -----------

Table 6.3.1.1.2-1: PMI of CodebookType=TypeI-SinglePanel
	
	
Information field  for wideband PMI
	
Information field  for wideband PMI
or per subband PMI

	
	

(,)
	

	


	
	CodebookMode=1
	CodebookMode=2
	
	CodebookMode=1
	CodebookMode=2

	
Rank = 1 with >2 CSI-RS ports, 
	

	

	N/A
	2
	4

	
Rank = 1 with >2 CSI-RS ports, 
	

	

	N/A
	2
	4

	
Rank=2 with 4 CSI-RS ports, 
	

	

	1
	1
	3

	
Rank=2 with >4 CSI-RS ports, 
	

	

	2
	1
	3

	
Rank=2 with >4 CSI-RS ports, 
	

	

	2
	1
	3

	Rank=3 or 4, with 4 CSI-RS ports
	

	0
	1

	Rank=3 or 4, with 8 or 12 CSI-RS ports
	

	2
	1

	Rank=3 or 4 , with >=16 CSI-RS ports
	

	2
	1

	Rank=5 or 6
	

	N/A
	1

	
Rank=7 or 8, 
	

	N/A
	1

	
Rank=7 or 8, 
	

	N/A
	1

	
Rank=7 or 8, with 

or 

or 
	

	N/A
	1

	
Rank=7, 
	6
	N/A
	1

	
Rank= 8, with  
	5
	N/A
	1


--------------- Unchanged parts omitted -----------

Reference
[1] R1-1709232, “WF on Type I and II CSI codebooks”, Samsung et al.
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