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Introduction
During the email discussion in preparation phase [1, R1-2202504], two issues, NZC partitioning ambiguity in eType II codebook and incorrect PMI indexing in Type II codebook, are acknowledged by the majority companies. This contribution summarizes the discussion on these issues. Besides, there seems no consensus in refining the PMI granularity, so this contribution also targets at drawing a conclusion for whether refining the PMI granularity.
[bookmark: _Toc4508140]Issue 1: PMI indexing correction in Type II codebook
In [2, R1-2201327], CATT propose to correct the number of coefficient elements of PMI component ,  and . Specifically, ,  and  include the wideband amplitude, subband amplitude and phase for the coefficients associated to the 2L spatial basis. However, current spec only describes the elements of ,  and   are reported in increasing order of their index, 0, 1, …, L-1. The description of the rest L elements is missing. 
Further, in eType II port-selection codebook, the bitwidth of port selection indication  is calculated as , where both  and  are configured with the higher layer parameter. When , the bitwidth of  is zero according to the computation formula. So, port selection indication  is not always reported. However, current spec describes that  is always reported in Group 0. 
To correct these two errors, following text is proposed in [2]:
[bookmark: _Toc12021477][bookmark: _Toc20311589][bookmark: _Toc26719414][bookmark: _Toc29894849][bookmark: _Toc29899148][bookmark: _Toc29899566][bookmark: _Toc29917303][bookmark: _Toc36498177][bookmark: _Toc45699203][bookmark: _Toc74762942]///////////////////////////////////////////////////////////////// Unchanged parts //////////////////////////////////////////////////////////////////////////////////
5.2.3	CSI reporting using PUSCH
[bookmark: _Hlk500827675]….
-	For Type II CSI feedback, Part 1 contains RI (if reported), CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see Clause 5.2.2.2.3). The fields of Part 1 – RI (if reported), CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI and LI (if reported) of the Type II CSI. The elements of ,  (if reported) and  (if reported) are reported in the increasing order of their indices, , where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. Part 1 and 2 are separately encoded. 
…
[bookmark: _Hlk25262362]-	For Enhanced Type II reports, for a given CSI report , each reported element of indices   and , indexed by  and , is associated with a priority value , with  with , , and , and where  is defined in Clause 5.2.2.2.5. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where
-	Group 0 includes indices  (if reported),  (if reported) and  ().
-	Group 1 includes indices  (if reported),  (if reported), the  highest priority elements of ,  , the   highest priority elements of  and the   highest priority elements of  ().
///////////////////////////////////////////////////////////////// Unchanged parts //////////////////////////////////////////////////////////////////////////////////
Based on the feedback in preparation phase [1], it seems that all companies acknowledge this editorial change. So, moderator propose the following proposal:
Moderator proposal 1: Adopt the text change proposed in R1-2201327. 
Companies please check again and comment only if you are not ok with them.
	Companies
	Comments

	ZTE
	We are okay with the two proposed changes.

	LenovoMotM
	Support

	Huawei
	For the first change, we slightly prefer to remove “i=0,…L-1” since the index of “i” can be misleading and refers to sub-indices inside and presented by ,   and . If the majority prefers addition (i.e. as 2L) rather than deletion, we are also fine with the first change. 
For the second change, it is fine for us. 

	Intel
	Ok with the proposed changes

	Samsung
	Support

	Apple
	We are fine with the TP

	CATT
	Support

	NTT DOCOMO
	Support

	Fraunhofer IIS/Fraunhofer HHI
	Support

	Spreadtrum
	Support

	LG
	Fine with the TP.

	Nokia/NSB
	Support



Issue 2: NZC partitioning ambiguity
In eType II codebook and eType II port-selection codebook, the total  non-zero coefficients are partitioned into two groups, wherein the first  coefficients are said to have higher priority and are packed firstly (omitted secondly) in Group 1, while the remaining  coefficients are said to have lower priority and are packed secondly (omitted firstly) in Group 2. In [3, R1-2202121], [4, R1-2202314] and [5, R1-2202315], it is pointed out that if , the value  could be negative and it causes ambiguity in partitioning. 
To solve this issue, it was proposed in [3-5] to reuse the same approach agreed in R17 FeType II port-selection codebook, i.e., UCI Group 1 includes the highest priority coefficients while UCI Group 2 includes the   lowest priority elements. This formula does not change the coefficients when , but simply clarify that when , there is no partition and all coefficients are in UCI group 2. Specifically, following text changes are proposed in [3-5]:
For TS 38.214 spec:
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
5.2.3 CSI reporting using PUSCH
…….
-	For Enhanced Type II reports, for a given CSI report , each reported element of indices   and , indexed by  and , is associated with a priority value , with  with , , and , and where  is defined in Clause 5.2.2.2.5. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where
-	Group 0 includes indices ,  and  ().
-	Group 1 includes indices  (if reported),  (if reported), the  highest priority elements of ,  , the   highest priority elements of  and the   highest priority elements of  ().
-	Group 2 includes the  lowest priority elements of , the  lowest priority elements of  and the  lowest priority elements of  ().
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
For TS 38.212 spec:
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
6.3.2.1.2 CSI only
…………..
Table 6.3.2.1.2-5A: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=ypeI-r16 or ypeI-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 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 reported


>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
Based on the feedback in the preparation phase, there seems a majority acknowledge on the essentiality of this issue (8 out of 11 companies). Based on the situation, moderate propose the following.
Moderator proposal 2: Adopt the text change proposed in R1-2202121, R1-2202314 and R1-2202315.
Companies are invited to share views on proposal 2.
	Companies
	Comments

	Qualcomm
	We think the change it is essential to clarify the implementation principle for eType II codebook. It is also good to align the implementation in Rel-16 eType II and Rel-17 FeType II port-selection codebook.

	ZTE
	We are okay to the proposed changes to align with Rel-17 codebook.

	Lenovo/MotM
	We are fine with TP

	Huawei
	We are fine with TP. 

	Intel
	Support the TP

	Samsung
	Support

	Apple
	We are fine with TP

	Ericsson
	OK

	OPPO
	OK

	CATT
	Ok

	NTT DOCOMO
	We re fine to take the TP to align with Rel-17.

	Fraunhofer IIS/ Fraunhofer HHI
	We see this as a minor issue, however, we can be okay with proposed change.  

	Spreadtrum
	OK

	LG
	Fine with the TP while it would be handled by proper UE reporting.

	Nokia/NSB
	Support



Conclusion for refining PMI granularity
In [6, R1-2201993], it is pointed out that when there is a single FD basis (i.e., M=1), the PMI contains a common precoding matrix applied to all subbands. It is further pointed out that if the CQI format is set to wideband, the CSI reporting granularity is wideband. However, for the eType II codebook, since mi-FormatIndicator is not provided, the text in the current specification implies that the frequency granularity of CSI reporting is SB (since the otherwise part, which is for SB, always applies). To align the spec description, following text change is proposed.
[bookmark: _Toc19796407][bookmark: _Toc26459633][bookmark: _Toc29230281][bookmark: _Toc36026540][bookmark: _Toc45107379][bookmark: _Toc51774048][bookmark: _Toc66811204]*** Unchanged text is omitted ***
A CSI Reporting Setting is said to have a wideband frequency-granularity if 
-	reportQuantity is set to ‘cri-RI-PMI-CQI’, or ‘cri-RI-LI-PMI-CQI’, cqi-FormatIndicator is set to ‘widebandCQI’ and pmi-FormatIndicator is set to ‘widebandPMI’, or
-	reportQuantity is set to ‘cri-RI-PMI-CQI’, or ‘cri-RI-LI-PMI-CQI’, codebookType is set to ‘typeII -r16’ or ‘typeII-PortSelection-r16’ with  and cqi-FormatIndicator is set to ‘widebandCQI’, or 
-	reportQuantity is set to ‘cri-RI-i1’ or
-	reportQuantity is set to ‘cri-RI-CQI’ or ‘cri-RI-i1-CQI’ and cqi-FormatIndicator is set to ‘widebandCQI’, or
-	reportQuantity is set to ‘cri-RSRP’ or ‘ssb-Index-RSRP’ or ‘cri-SINR’, or ‘ssb-Index-SINR’
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.
*** Unchanged text is omitted ***
Based on the feedback in preparation phase [1], majority companies (10 out of 11) think this is a non-essential issue, so following conclusion is proposed.
Proposed conclusion in preparation phase: There is no consensus on refining Rel-16 eType-II frequency granularity based on Rel-17 agreement on FDD CSI (as proposed in R1-2201993). Therefore, such refinement is not supported.
Companies please share views on this proposed conclusion.
	Companies
	Comments

	Qualcomm
	Fine to take the conclusion. 
Both spec and UE implementation work well without the text change proposed in R1-2201193. So, this is a non-essential issue.

	ZTE
	We are fine to take the conclusion.
There is no consensus on refining Rel-16 eType-II frequency granularity based on Rel-17 agreement on FDD CSI (as proposed in R1-2201993). Therefore, such refinement is not supported.

	Lenovo/MotM
	Agree with FL’s conclusion

	Huawei
	Fine with Mod’s proposed conclusion. 

	Intel
	Fine with the conclusion

	Apple
	We support proposed conclusion.
Wideband frequency-granularity impacts the Z and Z’, in which case we do not support to clarify it as wideband

	Ericsson
	ok

	OPPO
	Fine with the conclusion

	CATT
	Fine with the conclusion.

	NTT DOCOMO
	Fine to take the conclusion

	Fraunhofer IIS/ Fraunhofer HHI
	Fine with the conclusion 

	Spreadtrum
	Fine with the conclusion

	LG
	Fine with the proposed conclusion.

	Nokia/NSB
	Fine with Mod’s proposed conclusion.



Conclusion
Based on the discussion, there is no objection on the two proposals or the conclusion. Hence, the text proposals in section 2 and 3 together with the conclusion are recommended and have been approved by Chairman.
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