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Introduction
In NR specification, when the UE is scheduled to transmit A-CSI on PUSCH without data, the slot offset K2 is not directly determined by TDRA table, instead it is determined through maximization over a set of lists, called reportSlotOffsetList in Rel-15. The procedure, which is explained in more details in the next section, requires that each of configured report slot offset lists has the same number of entries as number of rows in the configured TDRA table. Number of configured report slot offset lists per UL CC can be up to maxNrofCSI-ReportConfigurations, which is 48. In Rel-16, if UE indicates capability to support repetition Type A or B, number of configured rows in TDRA table can be up to 64. By considering these two numbers, we note that to determine K2 for A-CSI without data per UL CC, UE needs to store 48x64 K2 numbers in a memory that must be accessed quickly, since such K2 determination is part of dynamic A-CSI reporting, and this memory is typically costly. In this contribution, we discuss the problem that UE implementation faces due to current specification, and we propose solutions to reduce memory issue while the system performance is not impacted.


UE procedure to determine K2 for A-CSI without data
In Rel-16, dynamic indication of repetition factor was introduced for slot based and sub-slot based PUSCH repetitions, called repetition Type-A and Type-B respectively. Such dynamic indication is through additional column, numberOfRepetitions in TDRA table; once “Time domain resource assignment” bit-field indicates a TDRA row, UE is also indicated about repetition factor. More precisely, for a UE capable of repetition Type-A and/or Type-B, as given by FG 11-6 and FG 11-5, if/once UE is configured with TDRA table pusch-TimeDomainAllocationListDCI-0-1 for DCI 0_1, or pusch-TimeDomainAllocationListDCI-0-2 for DCI 0-2, numberOfRepetitions is present in TDRA table. It should be noted that to provide the flexibility at the scheduler, number of entries in the higher layer parameter pusch-TimeDomainAllocationListDCI-0-1 for DCI 0_1, or pusch-TimeDomainAllocationListDCI-0-2 for DCI 0-2, can be up to maxNrofUL-Allocations-r16 which is 64 (see 38.331 for details). 
When UE is scheduled to transmit a transport block with or without A-CSI, the indexed TDRA row defines the slot offset K2, the start and length indicator SLIV, etc, but for an A-CSI without data the slot offset K2 is determined differently. More precisely, from 38.214, 6.1.2.1 we have:   
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When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) 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 the allocated table as defined in 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 the K2 value is determined as , where  are the corresponding list entries of the higher layer parameter
-	reportSlotOffsetListDCI-0-2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetListDCI-0-2 is configured;
-	reportSlotOffsetListDCI-0-1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetListDCI-0-1 is configured;
-	reportSlotOffsetList, otherwise;



in CSI-ReportConfig for the  triggered CSI Reporting Settings and  is the (m+1)th entry of .

….
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Fig.1: UE procedure to determine K2 for A-CSI without data
Fig.1 summarizes current specification based on which UE determines K2 when UE is scheduled to transmit A-CSI without data. As it is shown in this figure, ‘CSI request’ bit-field in DCI will trigger one state out of the configured trigger states. Each trigger state consists of up to maxNrofReportConfigPerAperiodicTrigger (=16) CSI report configs where each CSI report config is associated with a report slot offset list (so NRep in 38.214, 6.1.2.1 is up to 16). From 38.331, slot offset list must have the same number of entries as the configured TDRA table. Finally, as shown in 38.214 6.1.2.1, K2 offset value is determined by taking the maximum over the (m+1)th entry of slot offset lists in the triggered state, where m is provided by he 'Time domain resource assignment' bit-field in DCI. 
Implementation issue and proposed solution 
We should note that within the procedure in Sec. 2, CSI report configs in each trigger state are selected from maxNrofCSI-ReportConfigurations (=48) CSI report configs per UL CC. So, although per trigger state there are up to 16 report slot offset lists that will go through maximization, but UE must save in memory up to 48 slot offset lists per UL CC, where number of K2 values in each list and number of rows in the configured TDRA table must be the same. In other words, per UL CC UE has to budget 48x64 K2 numbers. For example, if UE supports 5 UL CCs, then it must budget a costly memory of size 30.72 KB for quick access to K2 numbers. This memory number is 4 times more than required memory in R15, where slot offset list cannot have more than 16 rows.
To reduce memory issue, in general there could be two options. One option is to report reduced capabilities (like to limit maxNumberAperiodicCSI-PerBWP-ForCSI-Report or to reduce number of DL/UL CCs, etc) so the actual number of CSI-Report configurations is much less than the nominal maxNrofCSI-ReportConfigurations (=48). This option is not desired given that it has direct impact on system performance. The second option is to limit number of entries in report slot offset list. It is worth noting that unlike TDRA table there is no strong justification to increase number of entries in report slot offset list from 16 in R15 to 64 in R16, given that no repetition is applied to A-CSI on PUSCH without data. An alternative solution to the second option which has no NBC impact is that UE may still be configured with report slot offset lists which have same number of entries as the configured TDRA table, but NW only indicates up to 16 entries for A-CSI without data. That is for A-CSI without data, the 'Time domain resource assignment' field value m of the DCI cannot be 16 or more. 
Based on this discussion, we have the following proposal:
Proposal: When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a 'CSI request' field on a DCI, UE does not expect that 'Time domain resource assignment' field value m of the DCI is 16 or larger.

The following TP is proposed based to capture the above discussion.
	6.1.2.1	Resource allocation in time domain
<Unchanged parts are omitted>



When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) 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 the allocated table as defined in 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 the K2 value is determined as , where  are the corresponding list entries of the higher layer parameter
-	reportSlotOffsetListDCI-0-2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetListDCI-0-2 is configured;
-	reportSlotOffsetListDCI-0-1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetListDCI-0-1 is configured;
-	reportSlotOffsetList, otherwise;



in CSI-ReportConfig for the  triggered CSI Reporting Settings and  is the (m+1)th entry of , where the UE does not expect that (m+1) is larger than 16.

….



Conclusion
In this contribution, we discussed memory issues associated to slot offset determination for A-CSI without data. Based on what we discussed, the following proposal is made:
Proposal: When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a 'CSI request' field on a DCI, UE does not expect that 'Time domain resource assignment' field value m of the DCI is 16 or larger.
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FG 2-35 (per Band): maxNumberAperiodicCSI-
triggeringStatePerCC
{n3, n7, n15, n31, n63, n128}

From 38.331: UE will perform measurement and aperiodic
reporting according to all entries in the
associatedReportConfiginfoList for that trigger state.
Max number of entries in associatedReportConfiginfoList (per
trigger state) is maxNrofReportConfigPerAperiodicTrigger
which is 16 (so NRep in 38.214 is up to 16)

—

UE can be configured up to 128 trigger states per UL CC in CSI-
AperiodicTriggerStateList

l

«—

38.212: ‘CSl request’ in DCI can have up to 6 bits (number of bits
determined by higher layer parameter reportTriggerSize)
From 38.214, 5.2.1.5.1, a subselection indication, as described in
clause 6.1.3.13 of 38.321, may be needed
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