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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we discuss several important remaining issues those need to be resolved in this meeting. 
2. Discussion on Remaining Issues
2.1. [bookmark: _Hlk497821946][bookmark: _Hlk497822531]Comparing Zk across different carriers
Previously, it has been agreed that 
Agreement
· When a single DCI triggers N >= 1 A-CSI reports RS (each with single CSI-RS resource in the set for channel measurement) ((Zn, Z'n) for report n), but UE only has M<=X unoccupied CSI processing units, UE is only required to update M of the N CSI reports 
· Additionally, CSI for a report n=0,1,…M-1 is not updated if the PUSCH scheduling offset does not give enough CSI calculation time for that CSI report according to  where the reports are indexed according to the priority rule in Section 5.2.5 of TS38.214 
In above formulation,  is compared across different reports. It is possible that different reports are on different carriers or BWPs with different numerologies. Thus it should be made clear how these Zk are compared. In our understanding Zk with different numerologies should be compared in absolute time rather than the value itself.  
Furthermore, it should be clarified that above description of “CSI for a report n=0,1,…M-1 is not updated if the PUSCH scheduling offset does not give enough CSI calculation time for that CSI report according to  ” is only applicable for CSI report based on aperiodic CSI-RS. Since for aperiodic CSI report based on periodic CSI-RS, there are consecutive shots for UE to measure thus timing could always be satisfied. 

Proposal 1: Zk with different numerologies should be compared in absolute time rather than the value itself. Proposal 2: The previous agreement should be further updated as following:
· When a single DCI triggers N >= 1 A-CSI reports RS (each with single CSI-RS resource in the set for channel measurement) ( ) for report n), but UE only has M<=X unoccupied CSI processing units, UE is only required to update M of the N CSI reports 
· Additionally, CSI for a report n=0,1,…M-1 is not updated if the PUSCH scheduling offset does not give enough CSI calculation time for that CSI report according to  where the reports are indexed according to the priority rule in Section 5.2.5 of TS38.214 
·  is the k-th report value of µ=min (µPDCCH, µCSI-RS, µUL)
There are also some other parts not captured correctly. They are both revised in the following proposal. 
Proposal 3: Text Proposal for TS 38.214 section 5.4 UE CSI computation time
	< Unchanged parts are omitted >
where Zref is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDCCH triggering the CSI report, and where Z'ref, is defined as the next uplink symbol with its CP starting after  after the end of the last symbol in time of: the last symbol of aperiodic CSI-RS resource for channel measurements, the last symbol of aperiodic CSI-IM used for interference measurements, and the last symbol of aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for triggered CSI report n, 
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref,
-	the UE may ignore the scheduling DCI if no HARQ-ACK or transport block is multiplexed on the PUSCH, or
-	the UE drops the CSI for the triggered CSI reports if either HARQ-ACK or transport block is multiplexed on the PUSCH,
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report including the effect of the timing advance, starts no earlier than at symbol Z'ref,
-	the UE may ignore the scheduling DCI if the number of triggered reports is one and no HARQ-ACK or transport block is multiplexed on the PUSCH
-	Otherwise, the UE is not required to update the CSI for the triggered CSI report n.
Z and Z' are defined as: 
 and , where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  ,  is the value of  corresponding to the m-th requested CSI report,   corresponds to the m-th requested CSI report and is defined as
< Unchanged parts are omitted >
-	d = 0 if the CSI is not multiplexed with a PUSCH with either a transport block or HARQ-ACK of both. If CSI is multiplexed with a PUSCH with either a transport block or HARQ-ACK of both, d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 3 for µ = 3   
< Unchanged parts are omitted >



2.2. CSI processing unit assignment order
According to current CSI processing unit assignment, there are still some ambiguities regarding the order of assigning processing units to reports.  The occupation of CPU lasts a period and rules are needed. It should be clarified whether the reports with earlier triggering or the reports with earlier start are firstly assigned CPUs. The following text is not clear in the sense that the above two possibilities both exist. For example, if the reports with earlier triggering are assigned CPUs first, then the report with earlier start may not be updated due to lack of CPUs. 
“If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If a UE receives an aperiodic CSI request for N CSI reports, where each CSI report  has CSI-RS resources in the CSI-RS resource set for channel measurement, the UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds. ”
There are also another case that single DCI triggers multiple CSI reports, but they start occupying the CPU at different time. If the UE is to check the number of available CPUs only at the occupation starting symbol of each report, then the number of updated reports is changing from symbol to symbol. This is huge influence to UE implementation. Based on above discussion, the following is proposed.
Proposal 4: Reports that are triggered/activated/configured earlier should be assigned CPUs first, even though the CPU occupation may start later than those reports that are triggered later.
Proposal 5: For an aperiodic CSI request triggering N CSI reports, the number of unoccupied CPUs for updating CSI reports is the smallest number of unoccupied CPUs on all symbols the triggered reports are assumed to occupy. 
With above discussion, we have the following text proposal.
[bookmark: _Hlk513713383]Proposal 6: Text proposal for 38.214 section 5.2.1.6
	< Unchanged parts are omitted >
The UE indicates the number of supported simultaneous CSI calculations. If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. Reports that are triggered/activated/configured earlier should be assigned CPUs first. If a UE receives an aperiodic CSI request for N CSI reports, where each CSI report  has CSI-RS resources in the CSI-RS resource set for channel measurement, the number of unoccupied CPUs for updating CSI reports is the smallest number of unoccupied CPUs on all symbols the triggered reports are assumed to occupy. The UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds. 
The UE is not required to update a periodic or semi-persistent CSI report if  on the earliest one of the first symbol of the latest CSI-RS/CSI-RSIM resource earlier than the corresponding CSI reference resource of the CSI report. 
Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	A CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or 'none' occupies one CPU.
-	A CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'cri-RSRP' or 'none' occupies CPUs, where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement. 
-	A CSI report aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', occupies CPUs.

< Unchanged parts are omitted >



2.3. Slot offset indication for CSI-only A-CSI reporting
The A-CSI triggering DCI should indicate the selected slot offset index i for the A-CSI-only PUSCH. However, current text is unclear on the index i in DCI format 0_1. We propose the following way to indicate the slot offset index i:
Proposal 7: Text proposal for 38.214 section 6.1.2.1
	< Unchanged parts are omitted >





When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the applied resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L,  and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries of the higher layer parameter reportSlotConfig in CSI-ReportConfig for the triggered CSI Reporting Settings. The ith codepoint of K2 s determined as  where  is the ith codepoint of , in which i is Time-domain resource assignment field value.
< Unchanged parts are omitted >



2.4. Conflict between indicated Number-CQI and reported RI
It has been agreed that:
Agreement: The number of CQI fields in UCI is determined only from rank restriction
Current text in 38.212 does not reflect above agreement.
Proposal 8: Text Proposal for TS 38.212 section 6.3.1.1.2:

	< Unchanged parts are omitted >


If the higher layer parameter nrofCQIsPerReport=1,  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values in the 4 LSBs of the higher layer parameter typeI-SinglePanel-ri-Restriction according to Subclause 5.2.2.2.1 [6, TS 38.214]; otherwise  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214].
< Unchanged parts are omitted >



3. Conclusion
We discuss some remaining details of the CSI reporting and propose:
Proposal 1: Zk with different numerologies should be compared in absolute time rather than the value itself. Proposal 2: The previous agreement should be further updated as following:
· When a single DCI triggers N >= 1 A-CSI reports RS (each with single CSI-RS resource in the set for channel measurement) ( ) for report n), but UE only has M<=X unoccupied CSI processing units, UE is only required to update M of the N CSI reports 
· Additionally, CSI for a report n=0,1,…M-1 is not updated if the PUSCH scheduling offset does not give enough CSI calculation time for that CSI report according to  where the reports are indexed according to the priority rule in Section 5.2.5 of TS38.214 
·  is the k-th report value of µ=min (µPDCCH, µCSI-RS, µUL)

Proposal 3: Text Proposal for TS 38.214 section 5.4 UE CSI computation time
	< Unchanged parts are omitted >
where Zref is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDCCH triggering the CSI report, and where Z'ref, is defined as the next uplink symbol with its CP starting after  after the end of the last symbol in time of: the last symbol of aperiodic CSI-RS resource for channel measurements, the last symbol of aperiodic CSI-IM used for interference measurements, and the last symbol of aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for triggered CSI report n, 
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref,
-	the UE may ignore the scheduling DCI if no HARQ-ACK or transport block is multiplexed on the PUSCH, or
-	the UE drops the CSI for the triggered CSI reports if either HARQ-ACK or transport block is multiplexed on the PUSCH,
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report including the effect of the timing advance, starts no earlier than at symbol Z'ref,
-	the UE may ignore the scheduling DCI if the number of triggered reports is one and no HARQ-ACK or transport block is multiplexed on the PUSCH
-	Otherwise, the UE is not required to update the CSI for the triggered CSI report n.
Z and Z' are defined as: 
 and , where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  ,  is the value of  corresponding to the m-th requested CSI report,   corresponds to the m-th requested CSI report and is defined as
< Unchanged parts are omitted >
-	d = 0 if the CSI is not multiplexed with a PUSCH with either a transport block or HARQ-ACK of both. If CSI is multiplexed with a PUSCH with either a transport block or HARQ-ACK of both, d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 3 for µ = 3   
< Unchanged parts are omitted >



Proposal 4: Reports that are triggered/activated/configured earlier should be assigned CPUs first, even though the CPU occupation may start later than those reports that are triggered later.
Proposal 5: For an aperiodic CSI request triggering N CSI reports, the number of unoccupied CPUs for updating CSI reports is the smallest number of unoccupied CPUs on all symbols the triggered reports are assumed to occupy. 
Proposal 6: Text proposal for 38.214 section 5.2.1.6
	< Unchanged parts are omitted >
The UE indicates the number of supported simultaneous CSI calculations. If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. Reports that are triggered/activated/configured earlier should be assigned CPUs first. If a UE receives an aperiodic CSI request for N CSI reports, where each CSI report  has CSI-RS resources in the CSI-RS resource set for channel measurement, the number of unoccupied CPUs for updating CSI reports is the smallest number of unoccupied CPUs on all symbols the triggered reports are assumed to occupy. The UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds. 
The UE is not required to update a periodic or semi-persistent CSI report if  on the earliest one of the first symbol of the latest CSI-RS/CSI-RSIM resource earlier than the corresponding CSI reference resource of the CSI report. 
Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	A CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or 'none' occupies one CPU.
-	A CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'cri-RSRP' or 'none' occupies CPUs, where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement. 
-	A CSI report aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', occupies CPUs.

< Unchanged parts are omitted >




Proposal 7: Text proposal for 38.214 section 6.1.2.1
	< Unchanged parts are omitted >





When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the applied resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L,  and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries of the higher layer parameter reportSlotConfig in CSI-ReportConfig for the triggered CSI Reporting Settings. The ith codepoint of K2 s determined as  where  is the ith codepoint of , in which i is Time-domain resource assignment field value.
< Unchanged parts are omitted >



Proposal 8: Text Proposal for TS 38.212 section 6.3.1.1.2:

	< Unchanged parts are omitted >


If the higher layer parameter nrofCQIsPerReport=1,  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values in the 4 LSBs of the higher layer parameter typeI-SinglePanel-ri-Restriction according to Subclause 5.2.2.2.1 [6, TS 38.214]; otherwise  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214].
< Unchanged parts are omitted >
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