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In the RAN1#108-e meeting, an issue about HARQ-ACK feedback for multiple SPS configurations with PUCCH repetition was discussed in [1], and the following conclusion was reached.
	Conclusion
For collision handling among PUCCH with repetitions with the same UCI type priority,
· the starting slot of PUCCH is the PUCCH slot before deferral, i.e. the starting slot of PUCCH is
· the slot determined as described in clause 9.2.3 for HARQ-ACK reporting.
· the slot determined as described in clause 9.2.4 for SR reporting
· the slot determined as described in clause 5.2.1.4 of TS 38.214 for CSI reporting.
· if a UE would transmit at least two PUCCHs with UCI of same UCI type priority that start in different slots and the earliest PUCCH is with repetitions, the UE drops transmission of a  later PUCCH in every slot where the transmission of the later PUCCH would overlap with a repetition of the earliest PUCCH transmission.
· Note: The related handling of at least two non-overlapping PUCCHs with HARQ-ACK within a PUCCH slot requires further clarification.



This paper shows our view on the remaining issue raised in the note of the conclusion.
Discussion
According to 9.2.6 in TS 38.213 [2], the dropping rules for the overlapping PUCCHs, where at least one PUCCH is with repetitions, are captured as follows:

	A UE does not multiplex different UCI types in a PUCCH transmission with repetitions over  slots. If a UE would transmit a first PUCCH over more than one slot and at least a second PUCCH over one or more slots, and the transmissions of the first PUCCH and the second PUCCH would overlap in a number of slots then, for each slot of the number of slots and with UCI type priority of HARQ-ACK > SR > CSI with higher priority > CSI with lower priority
-	the UE does not expect the first PUCCH and any of the second PUCCHs to start at a same slot and include a UCI type with same priority 
-	if the first PUCCH and any of the second PUCCHs include a UCI type with same priority, the UE transmits the PUCCH starting at an earlier slot and does not transmit the PUCCH starting at a later slot
-	if the first PUCCH and any of the second PUCCHs do not include a UCI type with same priority, the UE transmits the PUCCH that includes the UCI type with higher priority and does not transmit the PUCCH that include the UCI type with lower priority 



Based on the sentence from the specification that we marked in green above, the dropping rule only applies to overlapping PUCCHs. The issue now is whether RAN1 should extend the spec to include the two non-overlapping PUCCHs with HARQ-ACK within a PUCCH slot.

We think this extension is not necessary, because:
Firstly, the cases between DG HARQ-ACKs and also the cases between DG HARQ-ACK and SPS HARQ-ACK, can easily be avoided by gNB scheduling. And for SPS HARQ-ACK only feedback, at most four PUCCH resources can be configured by the gNB. Here, the gNB can avoid the case of two non-overlapping PUCCHs with SPS HARQ-ACK by proper configuration for the PUCCH resource sets with SPS HARQ-ACK only feedback.
Secondly, such extension would increase the complexity of the UE behavior. The UE would need to identify “overlapping” PUCCHs with same UCI type by different rules. For CSI and SR, “overlapping” means that the two PUCCHs collide in symbol(s). And for HARQ-ACK, “overlapping” means the two PUCCHs locate in the same PUCCH slot.
Finally, the extended case is not covered by current spec. Some changes to the spec would be needed to capture the extended case. We don’t think it is reasonable at such late stage of Rel-16.

Based on the above discussion, following proposal is provided:

Proposal 1: The dropping rule for collision handling among PUCCH with repetitions with the same UCI type priority only applies to overlapping PUCCH transmissions.
Proposal 2: Two non-overlapping PUCCHs with HARQ-ACK within a PUCCH slot is treated as error case, regardless whether one or both of the two PUCCHs are with repetitions.

Conclusion
According to the discussion, following proposals are provided:
Proposal 1: The dropping rule for collision handling among PUCCH with repetitions with the same UCI type priority only applies to overlapping PUCCH transmissions.
Proposal 2: Two non-overlapping PUCCHs with HARQ-ACK within a PUCCH slot is treated as error case, regardless whether one or both of the two PUCCHs are with repetitions.
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