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Introduction
In RAN1 NR-AH1901 meeting [1], the following agreements and conclusion were made.
Agreement:
· RRC parameter dl-DataToUL-ACK supports a value that can be signaled by PDSCH-to-HARQ-timing-indicator, which indicates that the UE needs to store the HARQ A/N feedback result for the corresponding PDSCH, and which does not provide any timing for the transmission of this HARQ A/N feedback result

Agreement:
For enabling multiple opportunities for HARQ A/N transmission and for cross-COT HARQ-ACK feedback, at least the following is supported:
gNB requests/triggers feedback for PDSCH from earlier COT(s) or additional reporting of earlier HARQ feedback, where the exact HARQ feedback timing and resource is provided to the UE in another DCI (in the same or in another COT)

In this contribution, we discuss HARQ enhancements for NR-U. This contribution is revision of R1-1902171.

Discussion
Additional A/N transmission opportunities
We consider that in some cases HARQ-ACK transmission outside a gNB-acquired COT is beneficial because the latency of HARQ-ACK feedback on a UE-initiated COT tends to be shorter than that on a gNB-initiated COT. Especially, multiple opportunities in different LBT sub-bands contribute towards a shorter latency of HARQ feedback. If UL wideband operation on a sub-band bandwidth of greater than 20 MHz sub-band is allowed, as discussed in [2], it is possible that multiple PUCCH resources across multiple LBT sub-bands could be configured.
Therefore, opportunistic PUCCH transmission across multiple LBT sub-bands should be supported for a UE that has the capability of wideband operation. The gNB may indicate multiple resources on different frequency resources for PUCCH transmission corresponding to one PDSCH. Even if the channel is busy on one frequency band, the UE can transmit PUCCH by using one of the multiple resources on another frequency band which the gNB indicated. Furthermore, through this mechanism, PUCCH transmission opportunities could be increased.
Proposal 1: If UL wideband operation with a sub-band bandwidth of greater than 20 MHz is allowed, frequency domain opportunistic HARQ-ACK transmission on multiple LBT sub-bands should be supported.
For a UE not operating over a wideband or a UE without capability of UL wideband operation, opportunistic HARQ-ACK transmission on multiple resources at different times is also beneficial. During the study item phase [3], there were 2 alternatives for indication of multiple time domain resources. One alternative is multiple timing indication via DCI and another is single timing indication with a sliding window. Considering DCI overhead, we prefer single timing indication with a sliding window.
Proposal 2: Time domain opportunistic HARQ-ACK transmission on multiple slots with a sliding window should be supported.

HARQ-ACK feedback triggering
In the RAN1 NR-AH1901 meeting [1], for the purposes of enabling multiple opportunities for HARQ A/N transmission and for cross-COT HARQ-ACK feedback, it was agreed to support HARQ-ACK feedback triggering. In the following, we discuss the indication mechanism for HARQ-ACK feedback triggering.
Three types of UE-specific DCI format which carry the triggering indication could be considered: PUSCH grant (DCI format 0_x), PDSCH grant (DCI format 1_x), and HARQ-ACK feedback grant (new DCI format). 
For DCI used for scheduling of PDSCH/PUSCH, since this DCI needs to carry other information such as scheduling of PDSCH/PUSCH, DCI overhead should be taken into consideration. For example, to reduce the number of indication bits, certain groups of PDSCH or HARQ process IDs can indicated by the triggering field in the DCI. 
On the other hand, if a new DCI format for HARQ-ACK feedback grant could be considered to be introduced, a lot of bits can be utilized for triggering of HARQ-ACK feedback, for example, the triggering can comprise a bitmap, where each bits corresponds to a particular HARQ process ID.
Proposal 3: Indication of HARQ-ACK feedback triggering should be carried in DCI used for scheduling of PDSCH/PUSCH and DCI not used for scheduling of PDSCH/PUSCH, if introduced.
· For DCI used for scheduling of PDSCH/PUSCH, HARQ-ACK group level indication is supported.
· For DCI not used for scheduling of PDSCH/PUSCH, HARQ-ACK level indication could be supported per-HARQ process ID.

Conclusions
In this contribution, based on the above discussion we have the following proposals:
Proposal 1: If UL wideband operation with a sub-band bandwidth of greater than 20 MHz is allowed, frequency domain opportunistic HARQ-ACK transmission on multiple LBT sub-bands should be supported.
Proposal 2: Time domain opportunistic HARQ-ACK transmission on multiple slots with a sliding window should be supported.
Proposal 3: Indication of HARQ-ACK feedback triggering should be carried in DCI used for scheduling of PDSCH/PUSCH and DCI not used for scheduling of PDSCH/PUSCH, if introduced.
· For DCI used for scheduling of PDSCH/PUSCH, HARQ-ACK group level indication is supported.
· For DCI not used for scheduling of PDSCH/PUSCH, HARQ-ACK level indication could be supported per-HARQ process ID.
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