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Introduction
This document provides our view on remaining issue on out-of-order HARQ and PUCCH overlapping for Rel.16 URLLC.
Discussion
In email discussion [99-NR-13] after RAN1#99, following possible conclusion was discussed.
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.
During email discussion, Rel.15 behaviour was clarified as follows:
· Out-of-order HARQ
· 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.
[bookmark: _GoBack]Rel.15 out-of-order HARQ is slot-level granularity and there is no restriction that PUCCH overlapping in the same slot. Since the possible conclusion have the possibility to restrict Rel.15 behaviour, following proposal was identified.
Proposal in [99-NR-13]:
· In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH “is transmitted” earlier than that of the first PDSCH.
· If the two PUCCHs correspond to same HARQ-ACK CB
· Two PUCCHs are said “overlap” when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities
· Two PUCCHs are said to “overlap” when they have time domain overlap of at least one symbol
The above proposal can include Rel.15 behaviour for PUCCH resource overlap with the same priority. For different priorities, one of PUCCHs will be dropped as long as timeline agreed in RAN1#99 is met. Therefore, we support the above proposal.
Proposal 1: For out-of-order HARQ and PUCCH overlap operation, conclusion should be as follows.
· In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH “is transmitted” earlier than that of the first PDSCH.
· If the two PUCCHs correspond to same HARQ-ACK CB
· Two PUCCHs are said “overlap” when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities
· Two PUCCHs are said to “overlap” when they have time domain overlap of at least one symbol

Conclusion
In this contribution, we provide our view on remaining issue on out-of-order HARQ and PUCCH overlapping in Rel.16 URLLC. Our proposal is as follows.
Proposal 1: For out-of-order HARQ and PUCCH overlap operation, conclusion should be as follows.
· In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH “is transmitted” earlier than that of the first PDSCH.
· If the two PUCCHs correspond to same HARQ-ACK CB
· Two PUCCHs are said “overlap” when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities
· Two PUCCHs are said to “overlap” when they have time domain overlap of at least one symbol
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