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Introduction
In this contribution, we raise the issues of confusing UE behavior in CSI measurement and propose solutions to resolve these confusing issues.
Wideband PMI for Enhanced Type II and Enhanced Type II port-selection
In Rel-15, Type II and Type II port-selection codebooks only support subband-frequency granularity, and it is an error case if the UE is configured with Type II CSI report with wideband-frequency granularity (As specified in table 6.3.2.1.2-4/5 of [1], Type II CSI is reported if the UE is configured with higher layer parameter pmi-FormatIndicator=subbandPMI). However, it is yet to clear that whether Enhanced Type II and Enhanced Type II port-selection codebooks support wideband granularity in Rel-16. 
In our view, the motivation of Rel-16 Type II is to achieve overhead reduction compared to Rel-15 Type II CSI, as the payload of Rel-15 Type II scales nearly with the number of subbands. Hence, it is nature for Rel-16 Type II to support only subband PMI. Besides, Type II CSI provides high-resolution CSI report, wideband CSI can be obtained via Type I CSI. Based on the discussion, we observe and propose
Proposal 1: Rel-16 Enhanced Type II and Enhanced Type II port-selection codebook only support subband PMI, i.e., pmi-FormatIndicator=subbandPMI.
[bookmark: _Hlk503447891]The corresponding text proposal is as follows.
---------------------------------------- Start of text proposal to Section 6.3.2.1.2 in TS 38.212 ---------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
Table 6.3.2.1.2-5A: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-r16 or typeII-PortSelection-r16
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Tables 6.3.2.1.2-1A/2A, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-1A/2A:, ,  and  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on function  defined in clause 5.2.3 of TS38.214, if pmi-FormatIndicator=subbandPMI and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-1A/2A  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on function  defined in clause 5.2.3 of TS38.214, if pmi-FormatIndicator=subbandPMI and if reported


>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
-------------------------------------------------------------- End of text proposal --------------------------------------------------------------
Size of intermediate set when 
When the total number of PMI subbands is greater than 19, i.e., , a two-step FD bases selection was agreed in RAN1 #97 [2]. The first step is to select an intermediate set which is common to all layers, the size of the intermediate set is agreed as follows:
1. For N3>19, IntS is window-based and fully parameterized with Minitial, indicating that the intermediate set consists of FD bases mod(Minitial + n, N3), n=0,1, …, [image: ] 
0. The value [image: ] where  is higher-layer configured from two possible values 
In RAN1 #98, it was further agreed that  is fixed to 2, but the M value above is yet to be defined. There might be two understandings: 
· Alt1: the M value above is fixed to the value in low-rank (i.e.,  and )
· Alt2: the M value above depends on the reported rank (i.e., ). 
The current spec [1,3] follow Alt2, but it may result in a smaller window size for high rank than the low rank. 
· For instance, for rank-2, we have  and  for rank-2, it means that total 20 FD bases selected across layers should fit in a window with size . However, for rank-4, we may have  and , there are still total 20 FD bases selected across layers, but window size  seems too small. 
In our view, considering that the total number of FD bases are comparable for low rank and high rank, and the FD bases selection may vary across different layers, so Alt1 is preferred as it yields a constant window size for both low and high rank.
Another benefit of rank-common intermediate set size is lower implementation complexity. With Alt2, the UE has to recalculate the intermediate set to perform FD bases selection for RI={3,4}, such operation is unnecessary and may lead to performance loss compared to Alt1 as the size of intermediate set resulted by Alt2 is smaller than the size of intermediate set resulted by Alt1.
Based on the discussion, we observe and propose. 
Proposal 2: When , the size of the intermediate set is give by  for RI={1,2,3,4}, where  is the number of FD bases selected for RI={1,2}.
The corresponding text proposal is as follows
---------------------------------------- Start of text proposal to Section 5.2.2.2.5 in TS 38.214 ---------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
 vectors, , , are identified by  (for ) and where



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

	.


>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 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 5.2.2.2.3 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 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
When  and  are known, and  are found as follows:
-	If  ,  and is not reported. , where  is given in Table 5.2.2.2.5-4 and where the indices  are assigned such that  increases as  increases.
-	If  ,  is indicated by , which is reported and given by
	
[bookmark: _Hlk21614805][bookmark: _Hlk25262195]	Only the nonzero indices , where, are reported, where the indices  are assigned such that  increases as  increases. Let
	
	then , where  is given in Table 5.2.2.2.5-4.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
-------------------------------------------------------------- End of text proposal --------------------------------------------------------------

---------------------------------------- Start of text proposal to Section 6.3.2.1.2 in TS 38.212 ------------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
Table 6.3.2.1.2-1A: PMI of codebookType= typeII-r16
	
	Information fields 

	
	
	
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	
	


>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
Table 6.3.2.1.2-2A: PMI of codebookType= typeII-PortSelection-r16
	
	Information fields 

	
	
	
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	
	



>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
-------------------------------------------------------------- End of text proposal --------------------------------------------------------------

Conclusion
In this contribution, we discuss the remaining UE capability issues related to Type II CSI enhancement. Based on the discussion, we propose
Proposal 1: Rel-16 Enhanced Type II and Enhanced Type II port-selection codebook only support subband PMI, i.e., pmi-FormatIndicator=subbandPMI.
Proposal 2: When , the size of the intermediate set is give by  for RI={1,2,3,4}, where  is the number of FD bases selected for RI={1,2}.
We propose adopting text proposals in Sections 2 and 3.
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