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Introduction
During the RAN1#98 meeting, enhanced dynamic HARQ codebook in NR-U was discussed, and the following were agreed: 
	Agreement:
When configured for operation with enhanced dynamic HARQ codebook (type-2 codebook), a UE shall support 2 PDSCH groups.
· The number of PDSCH groups that the UE shall support is not RRC configurable
· FFS: More groups, depending on the resolution of the FFS on up to 4 groups from a prior agreement

Agreement:
· For enhanced dynamic HARQ codebook, choose one of the alternatives below: 
· Alt-1: NFI and T-DAI are indicated in non-fallback DCI scheduling PDSCH only for the scheduled group
· Alt-2: NFI and T-DAI are indicated in non-fallback DCI scheduling PDSCH for both groups
· FFS: Extension to fallback DCI

Agreement:
For enhanced dynamic HARQ-ACK codebook when the feedback is triggered by a DL DCI scheduling a PDSCH, a UE is not expected to be requested in that DL DCI to provide feedback only for a PDSCH group not scheduled in that DL DCI

Agreement:
For enhanced dynamic codebook operation, HARQ-ACK timing for a PDSCH scheduled with a non-numerical value for K1 is derived by the next DL DCI scheduling PDSCH with a numerical value for K1 triggering feedback for PDSCH group(s) including the PDSCH group of this PDSCH.
· FFS: additional methods including 
· based on an earlier DCI
· one-shot HARQ-ACK feedback
· FFS: dependency on NFI



In this contribution we present our view on the remaining details of the enhanced dynamic HARQ codebook for NR-U.  
Enhancements to dynamic HARQ codebook
In the last RAN1 meetings, details on enhanced dynamic HARQ codebook were agreed. It is supported to have multiple HARQ-ACK codebooks maintained in parallel. Each HARQ-ACK codebook is associated to a PDSCH group and is identified by an ID within the DCI scheduling a PDSCH. The maximum number of PDSCH groups is 2 and it was left for further study whether to support 4 groups. With the possibility of changing the number of HARQ-ACK bits for one PDSCH group between successive requests, we don’t see the need of having more than two PDSCH groups. If a HARQ-ACK codebook is transmitted, the gNB can reset the PDSCH group using NFI. Otherwise the gNB can request the HARQ-ACK codebook while scheduling PDSCHs with the same group ID. Moreover, supporting 4 groups will increase the DCI size (e.g. the group ID bitfield, T-DAI for all the groups if it is supported) without any clear benefits. Thus, we propose the following:
Proposal 1: When configured with dynamic HARQ codebook, only two PDSCH groups are supported.

Supporting two PDSCH groups in the same PUCCH resource raises the issue of misalignment between the UE and the gNB. If the UE does not detect the last DCI scheduling a TB belonging to the first PDSCH group, the gNB will fail to correctly interpret the combined HARQ-ACK codebooks in the same PUCCH. This issue is present with the NR Rel-15 mechanisms, but it becomes more crucial in NR-U since it impacts two HARQ-ACK codebooks instead of one. Furthermore, in Rel-15, it is possible that the gNB could blind detect different codebook lengths in the event the UE missed the last assignment(s). However, with two HARQ-ACK codebooks concatenated, it becomes impossible to determine if a missed assignment is from a first or second PDSCH group, and thus the codebooks for both PDSCH groups are compromised even if only a single last assignment is missing. During the last meeting, two alternatives were proposed, Alt2 where the T-DAI and NFI are included in the DCI for each group. In our view, including the T-DAI for each PDSCH group will solve the issue of misalignment between the gNB and the UE by helping to correctly determine the size of at least the first PDSCH group. For example, within a first gNB COT, the UE receives multiple TBs grouped in the same PDSCH group. The UE misdetects the last PDCCH and it creates wrong codebook size. In the subsequent gNB COT, the UE receives multiple TBs grouped in different PDSCH group. Requesting the two PDSCH groups in the same PUCCH resource results in mismatch size of the concatenated codebook for the two PDSCH groups if the total DAI is not included for each PDSCH group. Including the NFI for both groups solves the problem of the case where the missed DCI was resetting the PDSCH group. On one hand, Alt2 requires more bits in the DCI and thus more overhead compared to Alt1. On the other hand, Alt2 reduces the need of transmitting additional DCIs to trigger another HARQ-ACK transmission in case of misalignment. We thus propose the following:
Proposal 2: Support Alt2: NFI and T-DAI are indicated in non-fallback DCI scheduling PDSCH for both groups.

One of the FFS points from last meeting is the extension of the support of enhanced dynamic codebook to fallback DCI. Enhanced dynamic HARQ-ACK codebook for NR-U requires adding more bits in the DCI. While it is tolerated with non-fallback DCI because of its benefits to deal with non-transmitted/non-detected HARQ codebooks, the size of the fallback DCI should be kept small. 
Conclusion
In this contribution, we presented our views on the remaining details of the dynamic HARQ codebook enhancements. The following is proposed:
Proposal 1: When configured with dynamic HARQ codebook, only two PDSCH groups are supported.
Proposal 2: Support Alt2: NFI and T-DAI are indicated in non-fallback DCI scheduling PDSCH for both groups.
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