[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #108-e	R1-2202648
e-Meeting, February 21 – March 3, 2022

Agenda Item:	8.1.4
Source:	(Moderator) Huawei, HiSilicon
Title:	TP of Rel-17 CSI Enhancement for TS 38.214
Document for:	Discussion and Decision 

Reasons of Changes
FeType II Codebook
1. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]The bitmap(s) of indicating non-zero coefficients for corresponding layer(s) is not reported when the number of non-zero coefficients reported by UE equals to , where ,  and  denote the number of selected CSI-RS ports, the number of frequency domain basis and the value of rank. Therefore, the bitmap(s) of indicating non-zero coefficients can be absent. However, Group 1 and Group 2 of Part 2 for further enhanced Type II port selection reports always include the bitmap for CSI omission in subsection 5.2.3 in TS 38.214. This makes UE’s behaviour be unclear when the bitmap(s) is absent.
2. The sentence providing overall descriptions of CSI fields in Part 1 for both codebooks in section 5.2.3 is incomplete and may leads to a certain ambiguity and inconsistency for Part 1 CSI reporting fields of FeType II PS CSI. 
3. In subsection 5.2.2.2.7, based on the equation of , i.e. , there is no ambiguity to obtain  and , which are further used in corresponding 38.214 sections. Therefore, equations of how to calculate  and  specifically are redundant. 

Multi-TRP CSI
4. RI restriction parameter can indicate multiple candidate values for NCJT measurement hypotheses.
5. The first  codepoints of the CRI correspond to resources associated to Group 1 and Group 2. The last  codepoints of the CRI correspond to the  configured Resource Pairs. The UE shall report one RI, one PMI, one LI, if configured, and one or two CQIs conditioned on CRI  if ; or two RIs, two PMIs, two LIs, if configured, associated to the resource in Group 1 and the resource in Group 2, respectively, of the (- M +1)-th Resource Pair rather than the (+1)-th Resource Pair, and one CQI, otherwise. 
6. In CQI calculation, the description of index of j is needed to match with resource groups from two TRP respectively  
Text Proposal for Rel-17 CSI enhancement for FDD 

[bookmark: _Toc11352114][bookmark: _Toc20318004][bookmark: _Toc27299902][bookmark: _Toc29673169][bookmark: _Toc29673310][bookmark: _Toc29674303][bookmark: _Toc36645533][bookmark: _Toc45810578][bookmark: _Toc91695446][bookmark: _Toc91695465][bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc91695470]5.2.1.4.2	Report Quantity Configurations
< Unchanged parts are omitted >
-	The UE shall derive the CSI parameters other than CRI(s) conditioned on the reported CRI(s), as follows:
-	If the higher layer parameter csi-ReportMode is set to 'Mode1' and the higher layer parameter numberOfSingleTRP-CSI-Mode1 is set to ,  CRI(s) are reported:
-	one CRI  corresponds to the configured -th entry of the associated  Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report two RIs, two PMIs, two LIs (if configured), associated to the resource in Group 1 and the resource in Group 2, respectively, of the -th Resource Pair, and one CQI; and
-	if , one CRI  () corresponds to the configured -th entry of the associated  resources in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI ; or
-	if , one CRI   corresponds to the configured -th entry of the associated  resources in Group 1 of the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the associated resources in the corresponding CSI-IM Resource Set, if configured, and one CRI   corresponds to the configured -th entry of the associated  resources in Group 2 of the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one oro two CQIs conditioned on CRI  and one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI .
-	If the higher layer parameter csi-ReportMode is set to 'Mode2', one CRI   is reported, which corresponds to the -th entry of the  resources or Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the associated resources in the corresponding CSI-IM Resource Set, if configured. The first  codepoints of the CRI correspond to resources associated to Group 1 and Group 2. The last  codepoints of the CRI correspond to the  configured Resource Pairs. The UE shall report one RI, one PMI, one LI, if configured, and one or two CQIs conditioned on CRI  if ; or two RIs, two PMIs, two LIs, if configured, associated to the resource in Group 1 and the resource in Group 2, respectively, of the -th Resource Pair, and one or two CQIs, otherwise.
-	For a reported CRI corresponding to an entry of the  Resource Pairs configured in the corresponding CSI-RS Resource Set for channel measurement:
-	the UE shall not report a total number of layers larger than four.
-	the two RIs are reported with a joint RI index corresponding to one of the four rank combinations: .
-	The CodebookConfig in CSI-ReportConfig can be configured with two RI restriction parameters. One parameter applies to a reported RI when conditioned on a CRI corresponding to an entry of the  CSI-RS resources defined above. Another parameter applies to a reported joint RI index when conditioned on a CRI corresponding to an entry of the  Resource Pairs and indicates one [or more] of the four rank combinations that are allowed to correspond to the reported PMIs and RIs.
< Unchanged parts are omitted >

5.2.2.2.7	Further enhanced Type II port selection codebook
< Unchanged parts are omitted >
Let  be the index of  and  be the index of  which identify the strongest coefficient of layer , i.e., the element  of , for . The strongest coefficient of layer  is identified by the index

which is found from

The indices  and  are found from  by using

< Unchanged parts are omitted >

[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc91695469]5.2.2.5	CSI reference resource definition
< Unchanged parts are omitted >
-    PDSCH signals on antenna ports in the set  for  layers would result in signals equivalent to corresponding symbols transmitted on antenna ports  of the Group 1 CSI-RS resource in the Resource Pair indicated by the CRI, and PDSCH signals on antenna ports in the set  for  layers would result in signals equivalent to corresponding symbols transmitted on antenna ports  of the Group 2 CSI-RS resource in the Resource Pair indicated by the CRI, as given by
	
	where ,  are the two precoding matrices corresponding to the two reported PMIs applicable to , as described in clause 5.2.1.4.2 and the indices  are associated to the two Resource Groups configured in the corresponding CSI-RS Resource Set for channel measurement; that the signals , , fully overlap in time and frequency, and that, for the calculation of RI, PMI and LI (if configured) of  layers, , the interference from the other  layers is derived from channel measurement and precoding matrix corresponding to the other  layers. 
< Unchanged parts are omitted >


5.2.3	CSI reporting using PUSCH
< Unchanged parts are omitted >
For Type I, Type II, Enhanced Type II and Further Enhanced Type II Port Selection CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 has a fixed payload size and is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2. 
-	For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword (if reported). Part 2 contains PMI (if reported), LI (if reported) and contains the CQI for the second codeword (if reported) when RI is larger than 4. For a CSI-ReportConfig configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, Part 1 contains RI(s), CRI(s), CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains the CQI(s) for the second codeword (if reported) when RI is larger than 4, LIs (if reported) and PMI(s).
-	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. 
-	For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5) and Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.7), Part 1 contains RI (if reported), CQI, and an indication of the overall number of non-zero amplitude coefficients across layers for the Enhanced Type II CSI (see Clause 5.2.2.2.5). The fields of Part 1 – RI (if reported), CQI, and the indication of the overall number of non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II or Further Enhanced Type II Port Selection CSI. Part 1 and 2 are separately encoded
A Type II CSI report that is carried on the PUSCH shall be computed independently from any Type II CSI report that is carried on the PUCCH formats 3 or 4 (see Clause 5.2.4 and 5.2.2). 
When the higher layer parameter reportQuantity is configured with one of the values 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR' or 'ssb-Index-SINR', the CSI feedback consists of a single part.
For both Type I and Type II reports configured for PUCCH but transmitted on PUSCH, the determination of the payload for CSI part 1 and CSI part 2 follows that of PUCCH as described in Clause 5.2.4.



When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in increasing order with the lowest subband of csi-ReportingBand as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
[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) 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  ().
-	For Further Enhanced Type II Port Selection reports, for a given CSI report , each reported element of  and , indexed by ,  and , is associated with a priority value , with ,  and . 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  (if reported),  () and  (if reported).
-	Group 1 includes the  highest priority elements of  (if reported), , the  highest priority elements of  and the   highest priority elements of  ().
-	Group 2 includes the  lowest priority elements of (if reported), the  lowest priority elements of  and the  lowest priority elements of  ().
< Unchanged parts are omitted >


Comments 

	Company
	Comments

	Mod
	If there is any polishing preferred or error, please be free to comment. Thank you very much!

	Nokia/NSB
	Two small typos in the paragraphs below:


	where ,  are the two precoding matrices corresponding to the two reported PMIs applicable to , as described in clause 5.2.1.4.2 and the indices  are associated to the two Resource Groups configured in the corresponding CSI-RS Resource Set for channel measurement; that the signals , , fully overlap in time and frequency, and that, for the calculation of RI, PMI and LI (if configured) of  layers, , the interference from the other  layers is derived from channel measurement and precoding matrix corresponding to the other  layers. 
...

-	For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5) and Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.7), Part 1 contains RI (if reported), CQI, and an indication of the overall number of non-zero amplitude coefficients across layers for the Enhanced Type II CSI (see Clause 5.2.2.2.5). The fields of Part 1 – RI (if reported), CQI, and the indication of the overall number of non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II or Further Enhanced Type II Port Selection CSI. Part 1 and 2 are separately encoded


	Mod
	Thanks for Nokia comments which are updated accordingly in Section 2 in V02. 
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