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Discussion
[bookmark: _Hlk510705081]The following was agreed in RAN1#106-e regarding the handling of the first PUCCH repetition and semi-static configuration in Rel-16: 
	Conclusion
It is clarified that a PUCCH repetition in case [image: ] (including the first PUCCH repetition) is postponed to the next available slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There is no consensus in RAN1 for whether or not the above case is supported in Rel-15 for the first PUCCH repetition when the PUCCH is triggered by DCI.



Further clarifications could be made during RAN1#108-e in terms of overlapping handling: 
	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.



The note in the conclusion marked above in yellow already indicates, that further RAN1 clarifications on the case of two non-overlapping PUCCHs with HARQ-ACK within a PUCCH slot are required. 
Towards the end of the email discussion in RAN1#108-e the issue of non-overlapping PUCCHs with HARQ-ACK in a slot has been recognized, at least alternatives had been discussed by companies: 
· Alt. 1: Same handling for non-overlapping as for overlapping PUCCHs, i.e., 
	If a UE would transmit at least two PUCCHs of the same PHY priority with HARQ-ACK in a slot that start in different slots and the earliest PUCCH is with repetitions, the UE drops transmission of a later PUCCH in every slot where both the earliest and the later PUCCH would be transmitted. 


· Alt. 2: This is considered an error case, i.e., 
	A UE does not expect at least two PUCCHs of the same PHY priority with HARQ-ACK that are non-overlapping in a slot that start in different slots and the earliest PUCCH is with repetitions.



Looking at the two alternatives above, we think that Alt. 2 would be very much restrictive and somehow against the initial idea of not operating the HARQ-ACK in terms of ‘overlapping PUCCHs overall’ (in contrast to SR & CSI). Therefore, we prefer Alt. 1 to adopt the same solution for non-overlapping and overlapping PUCCHs here. 

Proposal 1: If a UE would transmit at least two PUCCHs of the same PHY priority with HARQ-ACK in a slot that start in different slots and the earliest PUCCH is with repetitions, the UE drops transmission of a later PUCCH in every slot where both the earliest and the later PUCCH would be transmitted. 

Clearly, the related behaviour for non-overlapping PUCCHs is currently not captured in the specifications at all in Sec. 9.2.6 of 38.213. Therefore, we think a related CR (starting at least from R16) would be needed here to clarify this behaviour. 

Proposal 2: Adopt the following TP to 38.213 Sec.9.2.6: 
	[bookmark: _Toc12021483][bookmark: _Toc20311595][bookmark: _Toc26719420][bookmark: _Toc29894855][bookmark: _Toc29899154][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc36498183][bookmark: _Toc45699210][bookmark: _Toc90376697]9.2.6	PUCCH repetition procedure
< Unchanged parts are omitted >
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 
If a UE would transmit a first PUCCH with HARQ-ACK over more than one slot and at least a second PUCCH with HARQ-ACK over one or more slots, and the transmissions of the first PUCCH and the second PUCCH would occur in a number of slots then, for each slot of the number of slots the UE transmits the PUCCH starting at an earlier slot and does not transmit the PUCCH starting at a later slot.
A UE does not expect a PUCCH that is in response to a DCI format detection to overlap with any other PUCCH that does not satisfy the corresponding timing conditions in clause 9.2.5.
If a UE would transmit a PUCCH over  slots and the UE does not transmit the PUCCH in a slot from the  slots due to overlapping with another PUCCH transmission in the slot, the UE counts the slot in the number of  slots. If a UE would transmit a PUCCH with HARQ-ACK over  slots and the UE does not transmit the PUCCH in a slot from the  slots due to another PUCCH transmission with HARQ-ACK in the slot, the UE counts the slot in the number of  slots.
For DAPS operation, if a UE would transmit a PUCCH over  slots on the source MCG and the UE does not transmit the PUCCH in a slot from the  slots due to overlapping in time with UE transmission on the target MCG in the slot, the UE counts the slot in the number of  slots.
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