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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution provides further considerations for collision of overlapped PUCCHs with repetition.
	Working Assumption
For resolving overlapping PUCCHs with repetitions of a same priority in Rel-16, a UE performs the following steps
· Step 1-2-1: the UE determines a set of overlapping PUCCHs.
· Step 1-2-2: the UE performs prioritization among PUCCHs in the set of overlapping PUCCHs.
· The priority order for different UCI types is defined as: HARQ-ACK > SR > CSI with higher priority > CSI with lower priority
· For overlapping PUCCHs of the same UCI priority, the priority order for a same UCI type is defined as: PUCCH starting at an earlier slot > PUCCH starting at a later slot
· Step 1-2-3: the UE repeats step 1-2-1 and step 1-2-2 until the overlapping PUCCHs with repetitions is resolved.



Discussion
Step 1-2-1: Determining a set of overlapping PUCCHs
According to step 1-2-1, for determining a set of overlapping PUCCHs, we think Alt 1 is a proper solution. 
	For determining a set of overlapping PUCCHs, down-select from the following two alternatives.
Alt 1: The reference PUCCH is a PUCCH with repetitions.
Alt 2: The reference PUCCH is a PUCCH with or without repetitions.


Because in section 9.2.6, the PUCCH resources involved in the procedure are either PUCCH with repetitions or overlapping with PUCCH with repetitions. So the reference PUCCH to determine the set of overlapping PUCCHs should be PUCCH with repetitions, otherwise, the some non-related PUCCH without repetition or not overlapping with PUCCH with repetition might be included in this set. Clearly, this would against the previous conclusion.
	Conclusion:
For resolving overlapping PUCCHs with repetitions in clause 9.2.6 of TS 38.213 in Rel-16, PUCCHs with repetitions and PUCCHs overlapping with a PUCCH with repetitions are considered. PUCCHs without repetitions that do not overlap with a PUCCH with repetitions are not considered.
· Note 1: The above is for clarifying the determination of the overlapping PUCCHs resolved in clause 9.2.6 of TS 38.213 and does not impact the determination of “a set of overlapping PUCCHs” when performing clause 9.2.6 of TS 38.213 discussed in [109-e-NR-CRs-03].
· Note 2: The above has no spec impact. This is also assumed in discussion to solve issue in [109-e-NR-CRs-03].



Proposal 1. The reference PUCCH is a PUCCH with repetitions to determine a set of overlapping PUCCHs.
Step 1-2-2: the UE performs prioritization among PUCCHs in the set of overlapping PUCCHs
During step 1-2-2, there can be two main methods for prioritization among PUCCHs in the set of overlapping PUCCHs. 
· Option 1: pair-wise prioritization for resolving the overlapping PUCCHs with repetitions
· Option 2: the collision of all PUCCHs within the set of overlapping PUCCHs are resolved at a time, PUCCH resource with higher /highest priority or earlier/earliest slot is transmitted and the others are dropped.
We support Option 2, because for more than two PUCCH repetitions overlapping, it is not with a similar situation as Rel-17 URLLC intra UE multiplexing situation. Rel-17 URLLC need to do multiplexing or dropping based on the UCI type or priority, there are so many UCI type collisions and there can be different results if they are with different priority combinations. So we choose a simplified solution that pair-wise prioritization applied. But a group of PUCCH with repetitions overlapping in this topic suffering much easier conditions. Since only dropping is adopted for PUCCH with repetitions procedure, it is easier and do not have more difficult combinations. For a group of PUCCH with repetitions here, it can work well if PUCCH resource with higher /highest priority or earlier/earliest slot is transmitted and the others are dropped, and it aligns with the principle of PUCCH multiplexing in Rel-15. So we have the proposal below.
Proposal 2. The collision of all PUCCHs within the set of overlapping PUCCHs are resolved at a time, PUCCH resource with higher /highest priority or earlier/earliest slot is transmitted and the others are dropped in Step 1-2-2.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
Proposal 1. The reference PUCCH is a PUCCH with repetitions to determine a set of overlapping PUCCHs.
Proposal 2. The collision of all PUCCHs within the set of overlapping PUCCHs are resolved at a time, PUCCH resource with higher /highest priority or earlier/earliest slot is transmitted and the others are dropped in Step 1-2-2.
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