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Introduction
In the RAN1#100bis-e meeting, the following agreements on scheduling/HARQ enhancements were reached in [1].
Agreements:
· If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
· FFS: For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
· FFS: The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
In this contribution, we further discuss the two FFS points in above agreements.
Discussion
· Whether introduce a new FG for overlapping PUCCH carrying HARQ-ACK with different priorities. 
In the RAN1#100bis-e meeting, it was agreed that FG 12-1 is included in UE features list for IIoT. And FG 12-1 is defined for UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer. From UE complexity perspective, our understanding is intra-UE prioritization of overlapping PUCCH carrying HARQ-ACK with different priorities has no fundamental difference with intra-UE prioritization of other overlapping channel/signals, e.g., overlapping PUSCH and PUCCH, or overlapping PUCCHs with different UCI types. Even if a separate number of symbols for d1 or d2 is needed beyond the PUCCH preparation time for canceling the low priority UL transmission or scheduling a high priority UL transmission, it can be included as components of FG 12-1 like the d1/d2 beyond the PUCCH preparation time. In addition, UE feature related discussion should be addressed in UE feature agenda.
Proposal 1: Intra-UE prioritization of overlapping PUCCHs carrying HARQ-ACK with different priorities is included in FG 12-1. 
· This can be addressed in UE feature agenda. 

· Whether PUCCH associated with the second PDSCH can be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
For overlapping PUCCH in Rel-15, as long as the multiplexing timeline is satisfied, one multiplexed PUCCH is transmitted and there would be no other restrictions on the allocation of overlapping PUCCH resources for HARQ-ACK transmission. That is, the two PUCCHs carrying HARQ-ACK to be multiplexed in one slot can be overlapping in time, no matter which PUCCH resource is in the front. Similarly, only one PUCCH with high priority HARQ-ACK is transmitted in case of collision of two PUCCHs carrying HARQ-ACK with different priorities in Rel-16. Thus, as long as the cancellation timeline (if defined) is satisfied in Rel-16, the PUCCH with high priority HARQ-ACK and it can be allocated at or earlier than the low priority HARQ-ACK transmission. 
In the latest spec TS38.213, the overlapping of two PUCCHs carrying HARQ-ACK with different priorities have been supported, without additional restrictions on the overlapping PUCCHs. 
	TS 38.213, Section 9
If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-	a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH


Proposal 2: For overlapping of two PUCCHs carrying HARQ-ACK with different priorities in Rel-16, no additional restrictions should be introduced. 
Conclusion
According to the analysis given above, we have the following observation and proposals:
Proposal 1: Intra-UE prioritization of overlapping PUCCHs carrying HARQ-ACK with different priorities is included in FG 12-1. 
· This can be addressed in UE feature agenda. 
Proposal 2: For overlapping of two PUCCHs carrying HARQ-ACK with different priorities in Rel-16, no additional restrictions should be introduced. 
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