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1. Introduction
In this contribution, we discuss the remaining issues on HARQ procedure for NR-U operation, and also provide the corresponding proposals. 

2. Enhanced Type-2 HARQ-ACK codebook

· Issue: NFI value applied for HARQ-ACK on PUSCH
For HARQ-ACK piggyback on PUSCH, the followings were agreed in RAN1#100-e in terms of UL DAI (i.e., T-DAI) indication via UL DCI.

1) In case when T-DAI is configured for both two PDSCH groups,
A. First T-DAI corresponds to the first group 0.
B. Second T-DAI corresponds to the second group 1.
2) In case when T-DAI is configured for only one PDSCH group.
A. If both or none of two groups is scheduled, the T-DAI corresponds to the first group 0. 
B. If only one of two groups is scheduled, the T-DAI corresponds to the scheduled group.

Regarding the above, one thing required to be clarified is the UE assumption on the NFI value for the PDSCH group corresponding to the T-DAI in UL DCI, in case when the PDSCH group is actually not scheduled in the UE side. For an example, in case configured with T-DAI for both two PDSCH groups, if the first group 0 is not scheduled (while the first T-DAI indicated by UL DCI is not equal to 4), the UE assumption is needed for the NFI value (e.g., whether it is toggled) corresponding to the first group 0, in order to generate the HARQ-ACK payload corresponding to the first group 0. For another example, in case configured with T-DAI for only one PDSCH group, if no PDSCH is scheduled in the UE side (while the T-DAI in UL DCI is not equal to 4), the UE assumption is needed for the NFI value corresponding to the first group 0. 

To handle this issue, one of the following two alternatives needs to be adopted.

(1) Alt 1: NFI value for the PDSCH group corresponding to the T-DAI in UL grant DCI is assumed to be non-toggled from the latest value, in case when the PDSCH group is not scheduled at the UE side.
A. Payload size of the HARQ-ACK on PUSCH is determined by the indicated T-DAI itself without accumulating the HARQ-ACKs in the previous PUCCH occasion, as for the case where DL fallback DCI(s) is/are only scheduled for a same PUCCH occasion.
(2) Alt 2: NFI (for the PDSCH group corresponding to the T-DAI in UL DCI) is explicitly signaled via the UL DCI (as for DL DCI).

Proposal #1: For the case when a PDSCH group is not scheduled at UE side and the PDSCH group corresponds to the T-DAI in UL grant DCI, one of the following alternatives is adopted.
· Alt 1: NFI value for the PDSCH group is assumed to be non-toggled from the latest value.
· Payload size of the HARQ-ACK on PUSCH is determined by the indicated T-DAI itself without accumulating the HARQ-ACKs in the previous PUCCH occasion.
· Alt 2: NFI (for the PDSCH group) is signaled via the UL DCI (as for DL DCI).

3. One-shot Type-3 HARQ-ACK codebook

· Issue: HARQ-ACK codebook without NDI feedback
On the one-shot Type-3 HARQ-ACK codebook not configured with NDI inclusion, one remaining FFS point is whether/how to specify UE behaviour for the cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception. On this issue, one of the following two alternatives could be adopted for the finalization.

(1) Alt 1: UE behavior is not specially/strictly specified for the above cases in the specification (then, it would be up to the UE).
(2) Alt 2: UE behavior is specified according to whether the NDI value for the TB is toggled (HARQ-ACK is reset to NACK in this case) or not toggled (HARQ-ACK is kept as previous report in this case).

Between the above two alternatives, Alt 2 is preferred in terms of reducing system resource overhead by avoiding unnecessary PDSCH retransmission in gNB side (especially, in case when ACK has been reported previously by UE for a TB, then after that, the NDI value corresponding to the same TB is received by the UE and is not toggled).

Proposal #2: For one-shot Type-3 HARQ-ACK codebook without NDI inclusion, following UE behaviour is to be specified for the cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.
· HARQ-ACK is reset to NACK if the NDI value for the TB is toggled.
· HARQ-ACK is kept as previous report if the NDI value is not toggled.

4. Conclusions
In this contribution, the remaining issues on HARQ procedure for the NR-U operation were discussed, and the followings are proposed.

Proposal #1: For the case when a PDSCH group is not scheduled at UE side and the PDSCH group corresponds to the T-DAI in UL grant DCI, one of the following alternatives is adopted.
· Alt 1: NFI value for the PDSCH group is assumed to be non-toggled from the latest value.
· [bookmark: _GoBack]Payload size of the HARQ-ACK on PUSCH is determined by the indicated T-DAI itself without accumulating the HARQ-ACKs in the previous PUCCH occasion.
· Alt 2: NFI (for the PDSCH group) is signaled via the UL DCI (as for DL DCI).

Proposal #2: For one-shot Type-3 HARQ-ACK codebook without NDI inclusion, following UE behaviour is to be specified for the cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.
· HARQ-ACK is reset to NACK if the NDI value for the TB is toggled.
· HARQ-ACK is kept as previous report if the NDI value is not toggled.



