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1 Introduction

In this contribution, we discuss some remaining issues on HARQ enhancement for NR-U.
2 Discussion
2.1 PDSCH group ID for HARQ-ACK priority indication
In R1#96b meeting, PDSCH grouping by explicitly signaling a group index in DCI scheduling is agreed for enhanced dynamic HARQ-ACK codebook, and in R1#98 meeting, it is agreed to support 2 PDSCH groups, which means 1-bit field in the scheduling DCI. 
The motivation of having this 1-bit PDSCH grouping ID is to align with URLLC R16 agreement, that is to support two HARQ-ACK codebook corresponding to two service types with different priorities. In URLLC agreement, the two HARQ-ACK codebooks are not only in two groups but also with two different priorities. However this priority information is not reflected in NR-U agreement, which, from our opinion, should be made clear.

Proposal 1: PDSCH grouping ID should also be used to distinguish two HARQ-ACK codebook priorities.
In R1 #98b meeting, we had an agreement that if enhanced dynamic codebook is configured, for a PDSCH scheduled by DL DCI 1_0, UE reports HARQ-ACK feedback for the corresponding PDSCH as part of the PDSCH group #0. DCI 1_0 is a fallback DCI format which can be used before dedicated RRC configuration, and it is typically used to scheduled non-critical service. So to align with the above agreements, we can regard PDSCH group #0 as low priority group and PDSCH group #1 as high priority group.   
Proposal 2: PDSCH grouping ID = ‘0’ indicates low priority HARQ-ACK codebook and PDSCH grouping ID = ‘1’ indicates high priority HARQ-ACK codebook.
2.2 HARQ-ACK multiplexing/dropping for two PDSCH groups
If the PUCCH resources of the two HARQ-ACK codebooks is never going to be overlapped in time domain, HARQ-ACK multiplexing is not needed then. However since one PDSCH group is used to transmit URLLC service, of which the PUCCH carrying HARQ-ACK needs to be transmitted as soon as possible, so it may collide with a PUCCH resource already indicated for carrying HARQ-ACK codebook for the other group with lower priority. The collision here includes PUCCH resource collision in time domain or in both time and frequency domain.

HARQ-ACK multiplexing is an important issue for URLLC. And it is agreed in R16 that when two PUCCH channels with different priorities overlapped in time domain, the PUCCH channels with higher priority will be transmitted and the PUCCH channels with lower priority will be dropped. To be aligned in NR-U, when two PUCCH resource carrying HARQ-ACK codebook of different priorities collides, the HARQ-ACK for PDSCH group ID = ‘1’ is transmitted and the HARQ-ACK for PDSCH group ID = ‘0’ is dropped.
Proposal 3: when two PUCCH resource carrying HARQ-ACK codebook of different priorities collides, the HARQ-ACK for PDSCH group ID = ‘1’ is transmitted and the HARQ-ACK for PDSCH group ID = ‘0’ is dropped.
3 Conclusions

In this contribution, we discuss some remaining issues on HARQ enhancement for NR-U.
Proposal 1: PDSCH grouping ID should also be used to distinguish two HARQ-ACK codebook priorities.

Proposal 2: PDSCH grouping ID = ‘0’ indicates low priority HARQ-ACK codebook and PDSCH grouping ID = ‘1’ indicates high priority HARQ-ACK codebook.
Proposal 3: when two PUCCH resource carrying HARQ-ACK codebook of different priorities collides, the HARQ-ACK for PDSCH group ID = ‘1’ is transmitted and the HARQ-ACK for PDSCH group ID = ‘0’ is dropped.
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