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Background
In RAN1#92 meeting, the following agreements were made for NR [1].
	Agreements:
· When AN/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of AN/SR and CSI.
· If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of AN/SR and CSI. The PUCCH resource is determined based on ARI.
· FFS on UE assumption on the CSI part 2 is present
· FFS if/how to multiplex CSI and AN/SR in case PUCCH format indicated by ARI for AN/SR and CSI is different from the configured PUCCH format for CSI.
· If the UE is configured with only one PUCCH resource set,
· FSS how to determine the PUCCH resource for transmission of UCI




In RAN1#92 meeting, it was agreed that when AN/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of the AN/SR and CSI and the PUCCH resource set is determined based on the total number of AN/SR and CSI. We discuss the detail of NUCI determination based on the total number of AN/SR and CSI and PUCCH resource set selection.
Discussion
NUCI determination when AN and CSI are multiplexed to a HARQ-ACK PUCCH resource
The above agreement reached at RAN1#92 meeting says the PUCCH resource set is determined based on the total number of AN/SR and CSI bits that corresponds to NUCI in [1]. According to TS 38.213 9.2.5.2 UE procedure for HARQ-ACK/SR and CSI in [2], NUCI is defined as OACK + OSR + OCSI + OCRC.
Figure 1 shows an example of UCI multiplexing. A UE determines a first PUCCH resource for UCI transmission in PUCCH resource set#1 based on a PUCCH resource indicator value indicated by DCI if number of HARQ-ACK bits OACK to be transmitted is no more than 2 bits. The UE determines the number of UCI bits (regarded as NUCI = OACK + OCSI + OCRC) to be transmitted in a PUCCH transmission, since the first PUCCH resource (i.e. A/N only in Figure 1) in PUCCH resource set#1 has the same starting position with CSI PUCCH resource (i.e. CSI only in Figure 1). Then, PUCCH resource set has to be reselected, since the number of UCI bits NUCI becomes larger than 2bits (corresponding to the capacity of a PUCCH resource in PUCCH resource set#1). However, this PUCCH resource set reselection may cause another collision. For example, as shown in Figure 1(b), the UE may determine a second PUCCH resource for HARQ-ACK and CSI in PUCCH resource set#2 based on NUCI and the PUCCH resource indicator value. The second PUCCH resource may overlap with another PUCCH resource (e.g. SR only PUCCH resource in Figure 1(b)), since the time domain resource configuration (i.e. PUCCH starting symbol and duration) can be different from the first PUCCH resource which does not overlap with the SR only PUCCH resource.
Observation: If time domain resource configuration of two PUCCHs corresponding to a single PUCCH resource indicator value are different, NUCI based PUCCH resource selection may cause a collision with another UCI.
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To avoid this problem, the simplest solution is to restrict PUCCH resource configurations corresponding to a single PUCCH resource indicator value such that their time domain allocations are completely aligned. Thus, the corresponding UE behavior is following.
Proposal: The UE is not expected to be configured with different time domain resource configurations for any two HARQ-ACK PUCCH resources corresponding to a single PUCCH resource indicator value when A/N and CSI is multiplexed to a HARQ-ACK PUCCH resource.
Conclusion
In this contribution, we have the following observation:
Observation: If time domain resource configuration of two PUCCHs corresponding to a single PUCCH resource indicator value are different, NUCI based PUCCH resource selection may cause a collision with another UCI.
In this contribution, we have the following proposal:
Proposal: The UE is not expected to be configured with different time domain resource configurations for any two HARQ-ACK PUCCH resources corresponding to a single PUCCH resource indicator value when A/N and CSI is multiplexed to a HARQ-ACK PUCCH resource.
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Figure 1a: A/N PUCCH resource determination Figure 1b: A/N and CSI PUCCH resource determination


