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1. [bookmark: _Ref521334010]Introduction
In RAN1#106b-e, the following agreement was made on the bitmap(s) of indicating non-zero coefficients for further enhanced Type II port selection codebook[1].
	Agreement
For Rel-17 PS codebook rank 1~2 PMI, the bitmap(s) of indicating non-zero coefficients for corresponding layer(s) is absent if reported KNZ =K1*M*rank
· Where KNZ is the number of non-zero coefficients reported by UE


This agreement is not accurately captured in subsection 5.2.3 in TS 38.214. In this contribution, the test proposal is given to solve this issue.
2. Text proposal for further enhanced Type II port selection codebook
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]According to above the agreement, 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. It implies that the bitmap(s) of indicating non-zero coefficients is absent when all coefficients are reported. Therefore, the bitmap(s) of indicating non-zero coefficients is not always to be reported. 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 behavior be unclear when the bitmap(s) is absent. In order to address this issue, the following test proposal is provided.

--------------------------------------------------- Start of text proposal for 38.214---------------------------------------------
[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715]5.2.3	CSI reporting using PUSCH
<unchanged text omitted>



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  ().
--------------------------------------------------- End of text proposal for 38.214---------------------------------------------
Proposal 1: Group 1 and Group 2 of Part 2 for further enhanced Type II port selection reports include the bitmap(s) of indicating non-zero coefficients only when they are reported. 
3. Text proposal for Multi-TRP/panel Transmission
In RAN1#107-e meeting, the following agreements on CSI enhancement for Multi-TRP/Panel transmission were achieved [2]. In this section, some of the remaining issues are discussed.
	Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting:
· Two CBSRs can be configured per CodebookConfig, whereas one CBSR is applied to one CMR group in a CMR resource set respectively, i.e. per TRP.
Agreement
For the ordering of UCI payload construction for reported CSIs
· Alt 4: modnimenchishaify mapping order of CSI fields of one CSI report, e.g. Table 6.3.2.1.2-3/4/5 in 38.212 
· i.e. introducing mapping order of CSI fields in the order of MTRP CSI, the first TRP CSI, and the second TRP CSI. 
· It also implies that one CSI reporting setting for NCJT measurement reporting contains single CSI report which corresponds multiple single-TRP and/or NCJT measurement hypotheses.
Note: There is no further optimization for CSI part 2 omission rules in Rel-17
Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, the UE can be configured with pmi-FormatIndicator=widebandPMI and cqi-FormatIndicator=widebandCQI only for Mode 1 with X=0
Agreement
· for the ordering of UCI payload construction with PMI/CQI configured for subband reporting, mapping order of CSI fields are in the order of NCJT CSI, the first TRP CSI, and the second TRP CSI applied separately, for CSI part 1, CSI part 2 WB, even subbands of CSI part 2 SB, and odd subbands of CSI part 2 SB.


1.1 
2.1 

3.1 CSI reference resource definition
Based on current specs for NCJT CSI enhancement, as two CMR groups and N pair of CMRs are configured for CSI measurement, in CQI calculation, the UE should assume that the v layers are mapped to the CSI-RS ports of that pair of CMRs and PDSCH are from 2 TRPs, , , fully overlap in time and frequency. Although it is reasonable that the terminology of TRP will not appear in the specs, but there is even no description of   . So our suggestion is to state that j is the index of corresponding CMR group, which is implicitly associated with TRPs. Moreover, the CQI calculation for NCJT is an independent definition, so it would be better to start a separate paragraph specifically for the description about the NCJT measurement hypotheses.
Therefore, the following TP on the assumptions of CQI calculation for NCJT measure hypotheses is referred.

[bookmark: _GoBack]--------------------------------------------------- Start of text proposal for 38.214---------------------------------------------
 5.2.2.5	CSI reference resource definition
<unchanged text omitted>
· The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by
	


	where  is a vector of PDSCH symbols from the layer mapping defined in Clause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI', W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-CQI', W(i) is the precoding matrix corresponding to the procedure described in Clause 5.2.1.4.2. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-i1-CQI', W(i) is the precoding matrix corresponding to the reported i1 according to the procedure described in Clause 5.2.1.4.2. The corresponding PDSCH signals transmitted on antenna ports [3000,…,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Clause 5.2.2.3.1. 
· If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI', the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, as described in clause 5.2.1.4.1, the reported CRI corresponds to an entry of the  Resource Pairs, and the reported rank combination is , as described in clause 5.2.1.4.2, for CQI calculation, the UE should assume that
-	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; 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. j are the indexes of two Resource Groups that configured in the corresponding CSI-RS Resource Set for channel measurement, respectively.
-	The UE shall assume that the corresponding PDSCH signals for  layers transmitted on the  antenna ports of the CSI-RS resource in Group  would have a ratio of EPRE to CSI-RS EPRE equal to the powerControlOffset of the respective CSI-RS resource, for .
--------------------------------------------------- End of text proposal for 38.214---------------------------------------------
Proposal 2: For the CQI calculation assumption for NCJT, the definition of j should be introduced with the index of corresponding CMR group, which is implicitly associated with TRPs.
4. Conclusion
In this contribution, we provided the following test proposal for TS 38.214:
Proposal 1: Group 1 and Group 2 of Part 2 for further enhanced Type II port selection reports include the bitmap(s) of indicating non-zero coefficients only when they are reported. 
Proposal 2: For the CQI calculation assumption for NCJT, the definition of j should be introduced with the index of corresponding CMR group, which is implicitly associated with TRPs.
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