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Introduction
[bookmark: _GoBack]In RAN#86, the Rel-17 WID for further enhancements on NR MIMO was approved, in which one potential enhancement is for CSI measurement and reporting as shown as follows.
	Enhancement on CSI measurement and reporting:
a. Evaluate and, if needed, specify CSI reporting for DL multi-TRP and/or multi-panel transmission to enable more dynamic channel/interference hypotheses for NCJT, targeting both FR1 and FR2
b. Evaluate and, if needed, specify Type II port selection codebook enhancement (based on Rel.15/16 Type II port selection) where information related to angle(s) and delay(s) are estimated at the gNB based on SRS by utilizing DL/UL reciprocity of angle and delay, and the remaining DL CSI is reported by the UE, mainly targeting FDD FR1 to achieve better trade-off among UE complexity, performance and reporting overhead


After RAN1#106bis-e, good progress has been achieved for both MTRP and FDD reciprocity based CSI. However, there are still some detailed issues to be addressed, so we provide our views for those open issues in this contribution.
1. Multi-TRP CSI enhancement
After RAN1#106bis-e, the remaining issues on MTRP CSI enhancements mainly include CSI computation delay, UCI priority/omission rules and mapping order, RI restriction and CBSR. In this section, we discuss and present our views on these aspects.
2.1 CSI computation delay
In RAN1#106bis-e, there is a proposal in feature lead summary of CSI enhancements for MTRP and FDD (Round 0), shown as follow
	Proposal 20: For CSI computation delay requirement associated with a CSI-ReportingConfig for a NCJT measurement hypothesis, down-select one alternative from the following:
· Alt1: introducing new/relaxed values on Z and Z’, FFS exact values or other conditions
· Alt2: No changes of values on Z and Z’


In section 5.4 of TS 38.214, two tables for CSI computation delay requirement are introduced, and different computation delay requirements for each SCS are introduced considering many aspects including CPU occupation, CSI report quantity, codebook type, feedback granularity in frequency domain, etc. The values on Z and Z’ are separately calculated as  and , where M is the number of updated CSI report(s),  corresponds to the m-th updated CSI report. 
For Rel-17 NCJT CSI computation, since joint PMI calculation may require higher implementation complexity, it has been agreed that two CPUs are occupied for NCJT CSI computation. That is, UE complexity has been considered for NCJT CSI computation. Therefore, we don’t see the necessity of new or relaxed values on Z and Z’. As at least two CMRs should be configured for Rel-17 NCJT CSI computation,  of table 5.4-2 in 38.214 can be reused. That is because the prerequisite of using  of the table 5.4 in 38.214 is single CSI-RS resource.
Proposal 1: For CSI computation delay requirement associated with a CSI-ReportingConfig for a NCJT measurement hypothesis, support Alt 2, i.e., No changes of values on Z and Z’
·  of table 5.4-2 in 38.214 is used for NCJT CSI
2.2 Mapping order and priority of CSI parameters
In RAN1#106-e, agreement of the order of UCI payload construction for reported CSIs is shown as follow
	Agreement #1
To confirm the order of UCI payload construction for reported CSIs, study following Alternatives and down-select one or more Alternative(s) for required specification changes in RAN1 106bis:
· Alt 1: modify priority equation, i.e., Section 5.2.5 in 38.214.
· Alt 2: modify the table of priority reporting levels for Part 2 CSI, i.e., Table 5.2.3-1 in 38.214.
· Alt 4: modify mapping order of CSI fields of one CSI report, i.e., Table 6.3.2.1.2-3/4/5 in 38.212


In RAN1#106bis-e, there is a proposal in feature lead summary of CSI enhancements for MTRP and FDD (Round 2), shown as follow
	Proposal 24: To confirm the order of UCI payload construction for reported CSIs, down-select one from the following:
· Alt 1: modify priority equation, i.e., Section 5.2.5 in 38.214.
· i.e. introducing priority index corresponding to single-TRP or NCJT measurement hypothesis type. It also implies that one CSI reporting setting for NCJT measurement reporting can contain multiple CSI reports each of which corresponds to one single-TRP or NCJT measurement hypothesis
· Alt 4: modify mapping order of CSI fields of one CSI report, i.e., 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
· FFS whether modifying the table of priority reporting levels for Part 2 CSI is needed for prioritized single-TRP or NCJT measurement hypothesis type for Part 2 CSI 


In Rel-15 and Rel-16, each Reporting Setting CSI-ReportConfig is associated with one CSI report and configured with one CSI-ReportCongfigId. In Rel-17, CSI report Option 1 with X=0, 1, 2 single-TRP CSI hypothesises and 1 NCJT CSI hypothesis can be configured under single CSI Reporting Setting. Therefore, the X+1 CSI hypotheses per CSI Reporting Setting should be mapped to a single CSI report from RRC structure perspective. 
Proposal 2: The X+1 CSI hypotheses per CSI Reporting Setting for NCJT and STRP are mapped to a single CSI report. 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.
In Rel-15/16, the CSI content in a single CSI report is divided into part 1 and part 2 CSI when subband format is configured. Part 2 CSI is further divided into part 2 wideband and part 2 subband CSI. Part 1 CSI includes CRI, RI and CQI of the first transport block. Part 2 CSI includes LI, PMI and CQI of the second transport block when rank is more than 4.
In Rel-17, in a single CSI report, UE can be configured with X=0, 1, 2 best CSI for STRP and one best CSI for MTRP. In other words, UE needs to report X+1 sets of CSI parameters where each set includes CRI, RI, LI, PMI and CQI. Straightforwardly, the legacy CSI partition rule can be reused in Rel-17. That is, each of X+1 sets of CSI parameters is divided into two parts as Rel-15/16, so UE needs to report X+1 sets of CSI part 1 and X+1 sets of CSI part 2 in a single CSI report. Based on the above analysis, the mapping order of CSI fields should be specified accordingly. For example, assuming that the UE is configured to report X=2 sets of CSI associated with STRP measurement hypotheses and one CSI associated with MTRP measurement hypothesis, the mapping order of legacy CSI fields for CSI part 1, wideband CSI part 2 and subband CSI part 2 can be naturally extended as given in Table 2-1, 2-2 and 2-3 respectively for a CSI report #n, where two RIs and PMIs are needed for the MTRP CSI report. It is noted that the current CSI mapping tables are specified in 38.212 section 6.3.  
Table 2-1: Mapping order of CSI fields of one CSI report #n, CSI part 1
	For MTRP
	CRI_m

	
	RI_m1 and RI_m2

	
	Wideband CQI_m for the first TB

	
	Subband differential CQI_m for the first TB

	For 1st TRP
	CRI_s1

	
	RI_s1

	
	Wideband CQI_s1 for the first TB

	
	Subband differential CQI_s1 for the first TB

	For 2nd TRP
	CRI_s2

	
	RI_s2

	
	Wideband CQI_s2 for the first TB

	
	Subband differential CQI_s2 for the first TB


Table 2-2: Mapping order of CSI fields of one CSI report #n, CSI part 2 wideband
	For MTRP
	Wideband CQI_m for the second TB

	
	LI_m1 and LI_m2

	
	Wideband PMI_m fileds X1

	
	Wideband PMI_m fileds X2

	For 1st TRP
	Wideband CQI_s1 for the second TB

	
	LI_s1

	
	Wideband PMI_s1 fileds X1

	
	Wideband PMI_s1 fileds X2

	For 2nd TRP
	Wideband CQI_s2 for the second TB

	
	LI_s2

	
	Wideband PMI_s2 fileds X1

	
	Wideband PMI_s2 fileds X2


Table 2-3: Mapping order of CSI fields of one CSI report #n, CSI part 2 subband
	For MTRP
	Subband differential CQI_m for the second TB of all even subbands

	
	Subband PMI_m fields X2 of all even subbands

	
	Subband differential CQI_m for the second TB of all odd subbands

	
	Subband PMI_m fields X2 of all odd subbands

	For 1st TRP
	Subband differential CQI_s1 for the second TB of all even subbands

	
	Subband PMI_s1 fields X2 of all even subbands

	
	Subband differential CQI_s1 for the second TB of all odd subbands

	
	Subband PMI_s1 fields X2 of all odd subbands

	For 2nd TRP
	Subband differential CQI_s2 for the second TB of all even subbands

	
	Subband PMI_s2 fields X2 all even subbands

	
	Subband differential CQI_s2 for the second TB of all odd subbands

	
	Subband PMI_s2 fields X2 of all odd subbands


Currently, when CSI reporting on PUSCH or PUCCH comprises two parts, the UE may omit a portion of the Part 2 CSI when there is not sufficient PUSCH resources to transmit the whole Part 2. Omission of part 2 CSI is according to the priority order shown in Table 5.2.3-1 in 38.214. However, for NCJT CSI report Option 1, UE is expected to report X sets of CSI hypotheses associated with single-TRP measurement and one CSI hypothesis associated with NCJT measurement. Whether to update the omission rule should be discussed. That’s because the X+1 sets of CSI have the same priority and may be omitted together if we reuse the existing Table 5.2.3-1 for UCI omission in NCJT CSI report. 
Two aspects have been discussion on the issue of CSI omission and priority rules. The first is whether the calculation formulation , described in section 5.2.5 of 38.214 as follows, should be revised for NCJT CSI reporting. In the Pri equation,  represents the CSI type (AP/SP/P CSI report),  corresponds to whether CSI report carries L1-RSRP / L1-SINR or not,  is the CC index, and  is the ID of reportConfig.   


For handling CSI collision between two CSI reports where the CSI report with lower priority may be dropped, we think the existing CSI priority formula is sufficient as there is no need to prioritize different CSI hypothesizes within the same CSI report. Hence there is no need to revise the Pri equation as the NCJT report should be a single report for multiple TRPs.The next issue is whether the CSI omission priority table should be revised. We think this table should be modified, otherwise such rough granularity may overkill the MTRP CSI report due to X+1 sets CSI in the single CSI report.
In order to have a finer granularity for CSI omission in NCJT, we assume that MTRP CSI priority is higher than STRP CSI within a single CSI reporting since more channel information can be acquired from MTRP CSI compared with a STRP CSI. Basically, the priority order shown in Table 5.2.3-1 of current 38.214 for determining the omission of part 2 CSI should be changed. As shown in Table 2-4, N is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority 6N is the lowest priority and the CSI report n corresponds to the CSI report with the Prii,CSI(y,k,c,s,x) values from (6n-5)-th to (6n)-th among the N CSI reports. It is noted that some priorities from (6n-5)-th to (6n)-th for CSI report n may not exist depending on the X values. 
Table 2-4 Priority reporting levels for Part 2 CSI
	Priority 0: Part 2 wideband CSI for CSI reports for CSI reports 1 to N

	Priority 1: Part 2 subband CSI of even subbands
associated with NCJT CSI  if configured for CSI report 1

	Priority 2: Part 2 subband CSI of odd subbands
associated with NCJT CSI if configured for CSI report 1

	Priority 3: Part 2 subband CSI of even subbands
associated with STRP1 CSI if configured for CSI report 1

	Priority 4: Part 2 subband CSI of odd subbands
associated with STRP1 CSI if configured for CSI report 1

	Priority 5: Part 2 subband CSI of even subbands
associated with STRP2 CSI if configured for CSI report 1

	Priority 6: Part 2 subband CSI of odd subbands
associated with STRP2 CSI if configured for CSI report 1

	⁞

	Priority 6N-5: Part 2 subband CSI of even subbands
associated with NCJT CSI if configured for CSI report N

	Priority 6N-4: Part 2 subband CSI of odd subbands
associated with NCJT CSI if configured for CSI report N

	Priority 6N-3: Part 2 subband CSI of even subbands
associated with STRP1 CSI if configured for CSI report N

	Priority 6N-2: Part 2 subband CSI of odd subbands
associated with STRP1 CSI if configured for CSI report N

	Priority 6N-1: Part 2 subband CSI of even subbands
associated with STRP2 CSI if configured for CSI report N

	Priority 6N: Part 2 subband CSI of odd subbands
associated with STRP2 CSI if configured for CSI report N



Proposal 3: Support Alt 4 and modify the table of priority levels for Part 2 CSI omission with finer granularity. 
· MTRP CSI priority is higher than STRP CSI within a single CSI reporting when performing CSI omission.
2.3 RI restriction and CBSR
	Agreement #2
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting 
· Alt 4: Two RI restrictions can be configured per CodebookConfig, whereas one RI restriction is applied to all single-TRP measurement hypotheses, and another one is applied to all NCJT measurement hypotheses. 
· If rank restriction of (X, Y) is configured, reported rank is X for all single-TRP measurement hypotheses and reported rank (1 out of 4 possible rank combinations) is Y for all NCJT measurement hypotheses.
· FFS: Whether there can be multiple candidate values of X and Y
Agreement #3
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, down-select one alternative from the following in RAN1 107: 
· Alt 1: One CBSR can be configured per CodebookConfig, whereas CBSR is applied to all CMRs regardless measurement hypotheses or CMR groups.
· Alt 2: 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.



In RAN1#104bis-e, a joint RI {{1, 1}, {1, 2}, {2, 1}, {2, 2}} for a NCJT measurement hypothesis in CSI part 1 is agreed, when the maximal transmission layers is smaller than or equal to 4. As shown in the above Agreement #2, Y is the reported rank for NCJT measurement hypotheses, which can be a bitmap of size 4. For example, if the first two RI combinations {{1, 1}, {1, 2}} can be reported, while the last two RI combinations {{1, 1}, {1, 2}} are not allowed, the bitmap Y for all NCJT measurement hypotheses can be ‘1100’, where a bit value of zero indicates that RI combination reporting is not allowed. Similarly, for single-TRP measurement hypothesis, X is the reported rank, which can be a bitmap of size 8. For example, if the first 4 RI {1, 2, 3, 4} can be reported, while the last two RI {5, 6, 7, 8} are not allowed, the bitmap X for all single-TRP measurement hypotheses can be ‘11110000’, where a bit value of zero indicates that RI reporting is not allowed. Therefore, multiple candidate values of X and Y should be supported.
Proposal 4: Support multiple candidate values of X and Y for rank restriction.
In addition, a new codebook subset restriction (CBSR) for a NCJT measurement hypothesis in CSI part 2 has been  agreed to avoid the reporting precoders which may induce the strong intra or iner-cell interference and reduce UE measurement complexity. If only one CBSR is configured per CodebookConfig, described as Alt1 in above Agreement#3, where single CBSR is applied to all CMRs regardless of measurement hypotheses or CMR groups, the optimal precoders may be restricted, due to different channel conditions between two CMR groups. If two CBSRs are configured per CodebookConfig, described as Alt2, where two CBSRs are applied to two CMR group (two TRPs) in a CMR resource set respectively, the strong interference may be avoided and the optimal precoders can be selected. Therefore, when the UE derives PMI over a CMR associated with the first CMR group, the reported PMI is restricted by the first CBSR associated to that CMR group, and similarly for the second CMR group in the CMR set.
Proposal 5: For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, support Alt 2, i.e.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.

CSI enhancement based on FDD reciprocity
The following three agreements were made in RAN1#105-e for CSI enhancements based on FDD partial reciprocity.
	Agreement #1
For Rel-17 PS codebook for rank 3 and 4, support layer-common port selection
Agreement #2
For Rel-17 PS codebook rank 3-4, support layer-specific non-zero coefficient selection (bitmap) of W2.
Agreement #3
To mitigate CSI overhead of Rel-17 PS codebook rank 3~4, the value of beta for rank 3 and 4 is the same with that for rank 1 and 2
· Limit the maximum number of non-zero coefficients across all layers to 2K1*Mv*beta and per layer to K1*Mv*beta
Agreement #4
For Rel-17 PS codebook, support RI restriction which is the same with Rel-16 PS codebook, i.e., 4 bits are used to indicate the applicable ranks separately.
Conclusion #1
For Rel-17 PS codebook, CBSR to restrict port and corresponding amplitude is not needed 
Agreement #5
For Rel-17 PS codebook for rank 3/4 and M> 1,
· Support M=2, which is rank-common
· When N >= M, Wf is layer-common and reported by UE for N>M
· Note: Wf is layer-common for N=M
Agreement #6
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
Agreement #7
For UCI part II of Rel-17 PS codebook, study the following alternatives and down-select one or more alternatives in RAN1 107
· Alt 1: Report Port indicator, SCI, and FD indicator in Group 0
· Alt 2: Report bitmap in Group 0 or Group 1 without bitmap partition
· Alt 3: Three groups of UCI Part 2 for Rel-16 PS codebook is reused for Rel-17 PS codebook enhancement except that the starting position of the FD basis window is not needed
Note that other solutions of UCI part II design are not excluded.
Agreement #8
With regarding to parameter combinations, following 8 parameter combinations are supported in Rel-17 PS codebook:
	M
	Alpha
	Beta

	1
	1
	1

	1
	1
	3/4

	1
	1
	1/2

	1
	3/4
	1/2

	2
	1
	3/4

	2
	1
	1/2

	2
	3/4
	1/2

	2
	1/2
	1/2


FFS: whether further restrictions/dependences for given parameter combination(s) are needed
Agreement #9
For the priority of mapping coefficients for Rel17 PS codebook, study the following alternatives and down-select one or more alternatives in RAN1#107-e:
· Alt 1: Support mapping coefficients firstly across port indices, secondly across FD basis indices, and thirdly across layers, i.e. priority value is given by the priority value 
· Alt 2: Support mapping coefficients firstly across layers, secondly across port indices, and thirdly across FD basis indices, i.e., the priority value is given by 
· Alt 3: Support mapping coefficients firstly across layers, secondly across port indices, and thirdly across FD basis indices, i.e., the priority value is given by 
· FFS port permutation function 
Note that other solutions are not excluded.
Agreement #10
For Rel-17 PS codebook, 
· pmi-FormatIndicator is not needed for Rel-17 PS codebook
· A CSI Reporting Setting is said to have a wideband frequency-granularity if "codebookType" is set to "typeII-PortSelection-r17" with M=1 and cqiFormat = WB. 
· To be captured in 5.2.1.4 of 38.214
· A unified codebook formula is used for M=1 and M=2 in 38.214
Agreement #11
In addition to N=2, N=4 is supported when M=2 for rank 1/2
· For rank 3/4, when M=2, N = 2 or 4 is supported and same with the value of N configured for rank 1/2
· FFS how to handle N3=3 case
Agreement #12
If M=2 and N>M, the non-zero offset between the lower and higher FD indices of Wf is reported by using ceiling(log2(N-1)) bits, assuming that the lower FD index (reference for the offset) of Wf is 0.
· Note: The phase shift/remapping of FD basis is up to UE implementation which may remap M FD components so that the lower FD index of Wf is assumed to be 0.
Agreement #13
For Rel-17 PS codebook, support R=2 when M=2
· Note that this R is optional, whereas how to support R=2 in Rel-17 UE capability signalling is FFS, e.g. similar with Rel-16 eType II codebook.


In this section, we discuss more details about the remaining issues of CSI enhancement for FDD reciprocity.
3.1 General procedure
This item assumes partial reciprocity for FDD scenario. gNB can derive angular and delay for multiple paths and use it to assist CSI reporting. In general, the procedure of this FDD reciprocity based CSI reporting is depicted in Fig. 3-1.
[image: ]
Fig. 3-1 FDD reciprocity based CSI acquisition
Consider DL is operated in frequency A, and UL is operated in frequency B, three step are considered in this procedure.
· Step 1: gNB estimates angles and delays in frequency A by SRS in frequency B;
· Step 2: gNB uses the angles and delays to precode CSI-RS in frequency A;
· Step 3: UE measures the CSI-RS and report CSI (e.g., selected “ports” and coefficients) for frequency A.
Specifically, in Step 2, each CSI-RS port is precoded by one pair of SD basis and FD basis. For one CSI-RS tone of one CSI-RS port, the transmitted signal is , where  is an SD basis, f is an element of the FD basis, and s is one element in the CSI-RS sequence. In Step 3, for each CSI-RS port, i.e., each pair of SD basis and FD basis, what UE can observe is the beamformed channel by setting the delay to FD basis 0. UE can do average in frequency domain to decompress the noise, interference and residual delay vectors. Then UE can select the best ports and perform a wideband SVD to derive the coefficients.
3.2 Codebook structure and reporting details
Details on W1
It has been agreed in previous agreement that K1 = alpha*P. Further, in Agreement #8, the two parameter combinations contain alpha = 3/4. As we have agreed that polarization-common W1 is used, the values of K1 needs to be even integers. However, based on the current definition of K1, in some cases, it cannot be guaranteed that K1 are even integers. For example, when alpha = 3/4 and P=12, K1 is 9, which is not an even integer. Hence the definition of K1 needs to be refined. One simple way is to define K1 as  to guarantee K1 are even integers.
Another approach is to restrict alpha = 3/4 cannot be applied on P=12. There is no technical reason not to support 12 ports for the two combinations with alpha = 3/4. This will cause restriction on NW’s implementation and complicate UE’s implementation. Hence it is not preferred.
Proposal 6: Refine the definition of K1 as  to ensure K1 are even integers.
UCI design
The major remaining issue for Rel-17 FeType II PS codebook is UCI design. Particularly, two issues are raised in Agreement #7 and Agreement #9, which are the grouping of UCI parameters and the mapping order of the coefficients. In general, we think Rel-16 methods can be reused for these issues.
· On the grouping of UCI parameters, Rel-17 and Rel-16 UCI parameters are almost same. The motivation of having three groups for Rel-16 UCI is to support UCI omission. Further, to have bitmap partition is also to remove unnecessary bits when omission happens based on a best effort to increase the reliability of UCI by reducing code rate. The situation does not change in Rel-17. Hence we support Alt 3 for UCI grouping.
· On the mapping order of coefficients, the Rel-16 principle is to map coefficients firstly across layers, secondly across port indices, and thirdly across FD basis indices. The reason is rank is more important from NW capacity perspective. Hence to map coefficients firstly across layers can let gNB reconstruct the channel vectors for all the layers, and thus can provide better rank information. Hence we support Alt 2 for the mapping order of coefficients.
Proposal 7: For UCI design of FeType II PS codebook, support the following
· For UCI grouping, support Alt 3: Three groups of UCI Part 2 for Rel-16 PS codebook is reused for Rel-17 PS codebook enhancement except that the starting position of the FD basis window is not needed.
· For mapping order of coefficients, support Alt 2: Support mapping coefficients firstly across layers, secondly across port indices, and thirdly across FD basis indices, i.e., the priority value is given by .

Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we provide our views to enhance CSI measurement and reporting for MTRP and FDD reciprocity.
For MTRP CSI enhancement: 
Proposal 1: For CSI computation delay requirement associated with a CSI-ReportingConfig for a NCJT measurement hypothesis, support Alt 2, i.e., No changes of values on Z and Z’
·  of table 5.4-2 in 38.214 is used for NCJT CSI
Proposal 2: The X+1 CSI hypotheses per CSI Reporting Setting for NCJT and STRP are mapped to a single CSI report. 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.
Proposal 3: Support Alt 4 and modify the table of priority levels for Part 2 CSI omission with finer granularity. 
· MTRP CSI priority is higher than STRP CSI within a single CSI reporting when performing CSI omission.
Proposal 4: Support multiple candidate values of X and Y for rank restriction.
Proposal 5: For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, support Alt 2, i.e.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.
For CSI enhancement based on FDD reciprocity:
Proposal 6: Refine the definition of K1 as  to ensure K1 are even integers.
Proposal 7: For UCI design of FeType II PS codebook, support the following
· For UCI grouping, support Alt 3: Three groups of UCI Part 2 for Rel-16 PS codebook is reused for Rel-17 PS codebook enhancement except that the starting position of the FD basis window is not needed.
· For mapping order of coefficients, support Alt 2: Support mapping coefficients firstly across layers, secondly across port indices, and thirdly across FD basis indices, i.e., the priority value is given by .
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