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In the previous two RAN1 meetings of #109-e and #110, issue of more than two overlapping PUCCHs with repetitions was discussed and one working assumption for the framework is agreed as:
	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.



But the detailed solutions are still controversial. Two remaining issues are:
1) How to perform prioritization among PUCCHs in the set of overlapping PUCCHs? 
· Alternative 1: Apply pair-wise prioritization for resolving the overlapping PUCCHs with repetitions
· Alternative 2: Transmit the highest priority channel(s) in the set of overlapping PUCCHs.
2) How to determine the reference PUCCH, down-select from the following two alternatives.
· Alternative 1: The reference PUCCH is a PUCCH with repetitions.
· Alternative 2: The reference PUCCH is a PUCCH with or without repetitions.
Analysis on the two remaining issues are provided.
Discussion
Prioritization among PUCCHs in the set of overlapping PUCCHs
Although in the section 9.2.6 of the specification of 38.213[1], the “higher priority” and “lower priority” of UCI type is used, it doesn’t mean or imply that pair-wise prioritization is used. It just a specification hole which doesn’t consider the case of more than two overlapping PUCCHs with repetitions. Actually, we think the simplest way to solve the prioritization is to transmit the highest priority channel(s) in the set of overlapping PUCCHs. This approach is closer to the original intention of current specification.
If there are two non-overlapping PUCCHs with UCI of higher priority in the set, both of them will be transmitted. For example in Figure 1, the two SRs with highest priority of UCI type can be survived.
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Figure 1 two non-overlapping PUCCHs with UCI of higher priority in the set
The section of 9.2.6 in specification can be simply changed as:
	A UE does not multiplex different UCI types in a PUCCH transmission with repetitions over [image: C:\Users\10005275\AppData\Local\Temp\ksohtml3624\wps1.jpg] 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 higherhighest priority and does not transmit the PUCCH that include the UCI type with lower priority 




Proposal 1: To perform prioritization among PUCCHs in the set of overlapping PUCCHs, UE would transmit the highest priority channel(s) in the set of overlapping PUCCHs. If there are two or more non-overlapping PUCCHs with UCI of highest priority, all of them will be transmitted. 

Reference PUCCH determination in a set of overlapping PUCCHs
There are two alternatives for the determination of reference PUCCH in the set of overlapping PUCCHs with repetitions:
· Alternative 1: The reference PUCCH is a PUCCH with repetitions.
· Alternative 2: The reference PUCCH is a PUCCH with or without repetitions.
Alternative 1 restricts the reference PUCCH to be a PUCCH with repetitions. The reference PUCCH may not be the earliest or longest PUCCH in the set, this slightly violates the principle of legacy determination of reference PUCCH and will affect the UE behaviour. 
Alternative 2 simply reuses the pseudo-code in clause 9.2.5, no any specification impact is introduced, and no change on UE behavior. If the set of PUCCHs doesn’t consist of at least one PUCCH repetition, UE will ignore the set and skip to next available set when UE applies the 7.2.6 rule firstly. 
Regarding the benefit on uniformity for processing the selection of reference PUCCH and the impact on specification and UE behavior, alternative 2 is slightly preferred.
Proposal 2: For the determination of reference PUCCH in the set of overlapping PUCCHs with repetitions, the reference PUCCH can be a PUCCH with or without repetitions. 

Conclusion
Proposal 1: To perform prioritization among PUCCHs in the set of overlapping PUCCHs, UE would transmit the highest priority channel(s) in the set of overlapping PUCCHs. If there are two or more non-overlapping PUCCHs with UCI of highest priority, all of them will be transmitted.
[bookmark: _GoBack]Proposal 2: For the determination of reference PUCCH in the set of overlapping PUCCHs with repetitions, the reference PUCCH can be a PUCCH with or without repetitions. 
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