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1. [bookmark: _Ref521334010]Introduction
In RAN1#97, the following agreement was made on SCI (RI>1) and FD basis subset selection indication [1].
Agreement
On SCI (RI>1) and FD basis subset selection indicator, support Alt B described in the following table.
· FFS: details on bitwidth and possible values for Minitial  reporting in UCI part 2
· FFS: whether the possible value(s) for Minitial  can depend on configured FD compression parameters
· Up to the editor to capture this agreement
	
	Alt B

	SCI for RI>1
	



Alt3.4: Per；-layer SCI, where SCIi is a –bit (i=0,1,…(RI - 1)). The location (index) of the strongest LC coefficient for layer i before index remapping is , , and  is not reported

	Index remapping
	










[bookmark: MTBlankEqn]For layer i, the index mi of each nonzero LC coefficient   is remapped with respect to  to  such that . The FD basis index  associated to each nonzero LC coefficient  is remapped with respect to  to  such that . The sets  and  are reported.
Informative note (for the purpose of reference procedure):




The index  of nonzero LC coefficients is remapped as . The codebook index associated with nonzero LC coefficient index  is remapped as . 

	Combinatorial indicator for N3 ≤ 19
	
 bits 

	Combinatorial indicator for N3 > 19
	
 bits 

	Minitial
	Reported in UCI part 2, details on bitwidth and possible values are FFS



According to the agreement, the first FD basis, i.e. the FD basis index is equal to zero, is not required to indicate and report. In TS 38.214, this part of the agreement was not clearly captured.

In RAN1#96bis, the following agreement was made regarding strongest coefficients indication [2].
Agreement

For RI=1, strongest coefficient indicator (SCI) is a -bit indicator.

This agreement is directly captured in TS 38.212. However, SCI is described in TS 38.214 based on the agreement of RAN1#97. The descriptions of SCI from different perspectives in the two technical specifications will make readers confuse. In this contribution, some test proposals are given to solve those issues.
2. TP for Enhanced Type II Codebook
2.1 FD basis indication
Based on the agreement of RAN1#97, the index remapping is adopted so that the index of FD basis with zero is always included in the selected FD basis subset. Thus, it is not necessary to indicate and report that the index of FD basis is equivalent to zero. In TS 38.214, the selected FD basis subset is described as follows. 
	 vectors, , , are identified by  (for ) and where



which are indicated by means of the indices  (for ) and  , where
	

	.






	For all values of ,  for . The nonzero elements of , identified by  are found from  , for , and from   and , for , using   as defined in Table 5.2.2.2.5-4 and the algorithm:



According to the description, the index of FD basis with zero is denoted by  and indicated by , which is not consist with the agreement of RAN1#97 on FD basis indication. In order to clearly and accurately capture this in TS 38.214, the following test proposal is proposed.

--------------------------------------------------- Start of text proposal for 38.214---------------------------------------------
[bookmark: _Toc29673185][bookmark: _Toc29673326][bookmark: _Toc29674319]5.2.2.2.5	Enhanced Type II Codebook
<unchanged text omitted>
 vectors, , , are identified by  (for ) and where



which are indicated by means of the indices  (for ) and  , where
	

	.


<unchanged text omitted>
<unchanged text omitted>
For all values of ,  for . The nonzero elements of , identified by  are found from  , for , and from   and , for , using   as defined in Table 5.2.2.2.5-4 and the algorithm:
 
for 
[bookmark: _Hlk25261061][bookmark: _Hlk25260973]Find the largest  in Table 5.2.2.2.5-4 such that
 
 
 
if 
 
else
 
if 
 
else 
 
end if
end if
<unchanged text omitted>
--------------------------------------------------- End of text proposal for 38.214---------------------------------------------

Proposal 1: The index of FD basis with zero is not necessary to indicate and report, which should be further clarified in TS 38.214.

2.2 Strongest coefficients indication for Rank=1
As described in the agreement of RAN1#97, the strongest coefficients always locates on the first column of compression coefficient matrix after index remapping for RI=1 and RI>1. Hence, the indication range of the strongest coefficients is 0 to 2L-1. It is enough to indicate the strongest coefficient by using  bits or even less bits. This character of SCI has been captured in TS 38.214 as follows.
	The strongest coefficient of layer  is identified by , which is obtained as follows
	 
for .



However, SCI is captured in TS 38.212 based on the agreement of RAN1#96bis, i.e., bits are used to indicate SCI for RI=1. The different descriptions of two technical specifications from different perspectives may confuse readers. In addition, some bits can be saved ifis larger than 2L. Of course, some bits may be saved if is smaller than 2L. From saving feedback overhead perspective,  bits can be used to indicate the strongest coefficients for RI=1, where. Based on above discussion, the following test proposal is provided.

--------------------------------------------------- Start of text proposal for 38.212---------------------------------------------
[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715]6.3.2.1.2	CSI 
<unchanged text omitted>
The bitwidth for PMI of codebookType=typeII-r16 is provided in Tables 6.3.2.1.2-1A, where the values of , , , , , and  are given by Clause 5.2.2.2.5 in [6, TS 38.214], and .
Table 6.3.2.1.2-1A: PMI of codebookType= typeII-r16
	
	Information fields 

	
	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	Rank=1

	
	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	
	N/A

	Rank=4

	
	
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	N/A
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	N/A
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	N/A
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	
	
	
	
	
	
	
	


Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-1A is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Subclause 5.2.2.2.5 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .
<unchanged text omitted>
<unchanged text omitted>
The bitwidth for PMI of codebookType=typeII-PortSelection-r16 is provided in Tables 6.3.2.1.2-2A, where the values of ,, , , , and   are given by Clause 5.2.2.2.6 in [6, TS 38.214], and .

Table 6.3.2.1.2-2A: PMI of codebookType= typeII-PortSelection-r16
	
	Information fields 

	
	
	
	
	
	

	Rank=1

	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	N/A

	Rank=4

	
	
	
	
	

	Rank=1

	
	
	N/A
	N/A
	N/A

	Rank=2

	
	
	
	N/A
	N/A

	Rank=3

	
	
	
	
	N/A

	Rank=4

	
	
	
	
	

	
	Information fields 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	N/A
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	N/A
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	N/A
	
	
	
	
	
	
	

	Rank=1

	4
	N/A
	N/A
	N/A
	
	
	N/A
	N/A
	N/A
	
	
	

	Rank=2

	4
	4
	N/A
	N/A
	
	
	
	N/A
	N/A
	
	
	

	Rank=3

	4
	4
	4
	N/A
	
	
	
	
	N/A
	
	
	

	Rank=4

	4
	4
	4
	4
	
	
	
	
	
	
	
	


Note:	the bitwidth for ,  and  shown in Table 6.3.2.1.2-2A is the total bitwidth of ,  and  up to Rank = , respectively, and the corresponding per layer bitwidths are , , and 4, (i.e., 1, 3, and 4 bits for each respective indicator elements , , and , respectively), where  as defined in Subclause 5.2.2.2.6 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .

--------------------------------------------------- End of text proposal for 38.212---------------------------------------------

[bookmark: _GoBack]Proposal 2:  bits are used to indicate the strongest coefficients for RI=1, in which

3. Conclusion
In this contribution, we discussed the remaining issue on CSI enhancement for MU-MIMO. Our proposals are given as follows:
Proposal 1: The index of FD basis with zero is not necessary to indicate and report, which should be further clarified in TS 38.214.
Proposal 2:  bits are used to indicate the strongest coefficients for RI=1, in which
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