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1. Introduction
In the RAN1#99 meetings, the following conclusions on scheduling/HARQ enhancements were reached in [1].
Conclusion:
· For Rel. 16 URLLC, no support of out-of-order/overlap PDSCH/HARQ and out-of-order/overlap PUSCH operation. 
Conclusion:
In Rel. 16 URLLC:
· The UE is not expected to be scheduled with two DG-PUSCH overlap in the time domain on the same carrier.
There was a proposed conclusion on overlapping of two PUCCHs carrying HARQ-ACK with different priorities as below. It was discussed by email after RAN1#99, while there was still not concluded.
[bookmark: _GoBack]Possible Conclusion:
The UE is not expected to be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain.
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In this contribution, we mainly provide our views on the proposed conclusion.
2. Discussion
In Rel-15, the out-of-order HARQ is defined as follows in slot level. If out-of-order HARQ is also not supported in Rel-16, the same definition should be applied with a slot/sub-slot level depending on the configuration.   
	In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. 


As in Rel-15, the prohibition of out-of-order HARQ doesn’t mean the UE cannot be scheduled with overlapping PUCCH resources. Instead, when there are overlapping PUCCH resources, the UE will perform multiplexing as specified in 9.2.5 in TS 38.213. Note that the overlapping here means the PUCCH resources are mapped in one slot, i.e., may or may not overlapping in the time domain. 
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Thus, as long as the Rel-15 multiplexing timeline is satisfied, there would be no other restrictions on the allocation of PUCCH resources for HARQ-ACK transmission. That is, the two PUCCHs carrying HARQ-ACK associated with two DG-PDSCHs scheduled on the same carrier to be multiplexed in one slot can be overlapping in time (no matter which PUCCH resource is in the front) or non-overlapping as long as the two PUCCH resources are in the same slot. An example is shown in Figure 1. 
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Figure 1 Possible collision cases for PUCCH carrying HARQ-ACK in Rel-15. 
Observation 1: In Rel-15, as long as the multiplexing timeline is satisfied, the two PUCCHs carrying HARQ-ACK associated with two DG-PDSCHs scheduled on the same carrier to be multiplexed in one slot can be overlapping in time (no matter which PUCCH resource is in the front) or non-overlapping as long as the two PUCCH resources are in the same slot. 
In Rel-16, the main difference is that the multiplexing rule in Rel-15 is replaced by dropping rule in case of the two PUCCHs carrying HARQ-ACK with different priorities. There seems no reason to impose additional timing restrictions on PUCCH transmission within one slot/sub-slot once it comes to Rel-16. As the example shown in Figure 1, the second PUCCH carrying high priority HARQ-ACK for the second PDSCH can be transmitted earlier by allowing Case 1~3 compared to Case 4 that the second PUCCH can only be scheduled on a non-overlapping and later PUCCH resource than the first PUCCH. That is, a lower latency can be achieved by reusing the Rel-15 timeline. 
Thus, we propose that, in Rel-16, the two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier in one slot/sub-slot can be overlapping in time (no matter which PUCCH resource is in the front) or non-overlapping as long as the two PUCCH resources are in the same slot/sub-slot. 
Proposal 1: In Rel-16, as long as the dropping timeline is satisfied, the two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier in one slot/sub-slot can be overlapping in time (no matter which PUCCH resource is in the front) or non-overlapping as long as the two PUCCH resources are in the same slot/sub-slot.
3. Conclusion
According to the analysis given above, we have the following observation and proposals:
Observation 1: In Rel-15, as long as the multiplexing timeline is satisfied, the two PUCCHs carrying HARQ-ACK associated with two DG-PDSCHs scheduled on the same carrier to be multiplexed in one slot can be overlapping in time (no matter which PUCCH resource is in the front) or non-overlapping as long as the two PUCCH resources are in the same slot. 
Proposal 1: In Rel-16, as long as the dropping timeline is satisfied, the two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier in one slot/sub-slot can be overlapping in time (no matter which PUCCH resource is in the front) or non-overlapping as long as the two PUCCH resources are in the same slot/sub-slot.
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