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This contribution discusses the multiplexing between SR/SPS HARQ-ACK and CSI.
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This Clause is applicable to the case that a UE has overlapping resources for PUCCH transmissions or for PUCCH and PUSCH transmissions and each PUCCH transmission is over a single slot without repetition. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2. 
……
If 
-	a UE is not provided multi-CSI-PUCCH-ResourceList, and
-	a resource for a PUCCH transmission with HARQ-ACK information in response to SPS PDSCH reception and/or a resource for a PUCCH associated with a SR occasion overlap in time with two resources for respective PUCCH transmissions with two CSI reports, and
-	there is no resource for a PUCCH transmission with HARQ-ACK information in response to a DCI format detection that overlaps in time with any of the previous resources, and
-	the following pseudo code results to the UE attempting to determine a single PUCCH resource from the HARQ-ACK and/or the SR resource and the two PUCCH resources with CSI reports
the UE 
-	multiplexes the HARQ-ACK information and/or the SR in the resource for the PUCCH transmission with the CSI report having the higher priority, and 
-	does not transmit the PUCCH with the CSI report having the lower priority 



Case A: a UE is not provided multi-CSI-PUCCH-ResourceList
If a UE is not provided multi-CSI-PUCCH-ResourceList, the UE would determine two non-overlapped CSI PUCCHs according to the CSI priority according to the spec (marked in yellow). 
Then if these two PUCCHs overlaps with SPS HARQ-ACK, the UE would multiplex the SPS HARQ-ACK in the CSI PUCCH with the higher priority and drop the CSI PUCCH with the lower priority. The corresponding spec is marked in pink. An example is shown in figure 1 below.
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Figure 1 if a UE is not provided multi-CSI-PUCCH-ResourceList, the SPS A/N and the higher priority CSI would be multiplexed, the lower priority CSI PUCCH would be dropped

Case B: a UE is provided multi-CSI-PUCCH-ResourceList
If a UE is provided multi-CSI-PUCCH-ResourceList, the UE would multiplex all CSI reports in a resource if any of the multiple CSI PUCCH resources overlapped. However, if in some slots the CSI PUCCH resources do not overlap in time, then according to the spec (marked in green), the UE would still determine two non-overlapped CSI PUCCHs according to the CSI priority (similar as Case A). An example is shown in figure 2 below assuming the period of CSI report 1 and 2 is 4 slots but the period of CSI report 3 is 8 slots. Then in slot 0 and slot 8, the UE would multiplex all CSI reports in a resource. But in slot 4, the UE would not perform CSI multiplexing.
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Figure 2 if a UE is provided multi-CSI-PUCCH-ResourceList, in slot 0 and slot 8, the UE would multiplex all CSI reports in a resource. But in slot 4, the UE would not perform CSI multiplexing. 

However, in slot 4 if these two PUCCHs still overlap with SPS HARQ-ACK shown in figure 3 below, then it is not clear about the UE behavior since the condition in the spec (marked in pink) for the multiplexing rule between SPS A/N and two CSI PUCCHs is not satisfied.
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Figure 3 if a UE is provided multi-CSI-PUCCH-ResourceList, UE behavior is not clear if the SPS HARQ-ACK overlaps with two CSI PUCCHs
So, we propose the following TP to resolve this issue. That is, if a UE is provided multi-CSI-PUCCH-ResourceList but the CSI PUCCHs do not overlap in the slot, the UE still multiplex the SPS A/N and the higher priority CSI, the lower priority CSI is dropped. It is the same behavior as figure 1.
Proposal: Endorse the following TP.
--------------------------------------------------Start of the TP--------------------------------------------------
If 
-	a UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, and
-	a resource for a PUCCH transmission with HARQ-ACK information in response to SPS PDSCH reception and/or a resource for a PUCCH associated with a SR occasion overlap in time with two resources for respective PUCCH transmissions with two CSI reports, and
-	there is no resource for a PUCCH transmission with HARQ-ACK information in response to a DCI format detection that overlaps in time with any of the previous resources, and
-	the following pseudo code results to the UE attempting to determine a single PUCCH resource from the HARQ-ACK and/or the SR resource and the two PUCCH resources with CSI reports
the UE 
-	multiplexes the HARQ-ACK information and/or the SR in the resource for the PUCCH transmission with the CSI report having the higher priority, and 
-	does not transmit the PUCCH with the CSI report having the lower priority 
--------------------------------------------------End of the TP--------------------------------------------------

Conclusions
This contribution discusses the issue of CSI multiplexing, and has the following proposal.
Proposal: Endorse the following TP.
--------------------------------------------------Start of the TP--------------------------------------------------
If 
-	a UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, and
-	a resource for a PUCCH transmission with HARQ-ACK information in response to SPS PDSCH reception and/or a resource for a PUCCH associated with a SR occasion overlap in time with two resources for respective PUCCH transmissions with two CSI reports, and
-	there is no resource for a PUCCH transmission with HARQ-ACK information in response to a DCI format detection that overlaps in time with any of the previous resources, and
-	the following pseudo code results to the UE attempting to determine a single PUCCH resource from the HARQ-ACK and/or the SR resource and the two PUCCH resources with CSI reports
the UE 
-	multiplexes the HARQ-ACK information and/or the SR in the resource for the PUCCH transmission with the CSI report having the higher priority, and 
-	does not transmit the PUCCH with the CSI report having the lower priority 
--------------------------------------------------End of the TP--------------------------------------------------
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