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Introduction
During the RAN#84, guidance on essential functionality for NR-U was presented and approved [1]. Among the essential functionalities of HARQ enhancements that need to be finalized is the details for group based HARQ ACK retransmission for dynamic codebook. In RAN1#97 meeting, the following were agreed regarding the dynamic HARQ codebook:

	Agreement:
For operation with dynamic HARQ codebook (type-2 codebook):
· PDSCH grouping by explicitly signalling a group index in DCI scheduling the PDSCH
· For any PDSCH scheduled with numerical or non-numerical value of K1
· The number of HARQ-ACK bits for one PDSCH group can change between successive requests for HARQ-ACK feedback for the same PDSCH group
· HARQ-ACK feedback for all PDSCHs in the same group is carried in the same PUCCH 
· One DCI can request HARQ-ACK feedback for one or more PDSCH groups in the same PUCCH
· C-DAI/T-DAI is accumulated only within each PDSCH group
· FFS: Choose between the following options:
· T-DAI is included only for the scheduled group
· T-DAI is included for each group
· New ACK-Feedback Group Indicator for each PDSCH Group operates as a toggle bit
· Maximum number of PDSCH groups: 2 (FFS: maximum number of groups 4 and maximum number of groups for which feedback is requested in the same PUCCH)
· A UE can signal support of this feature as part of capability signaling




In this contribution we present our view on the remaining details of the group based HARQ ACK for dynamic codebook.  
Enhancements to dynamic HARQ codebook
During the last RAN1 meeting, details on the enhancement of dynamic HARQ-ACK codebook were agreed. As a result of the agreements, new bit fields in DCI scheduling PDSCH are needed to support the dynamic grouping. Those bit fields can be present only if the PDSCH grouping feature is activated by the network. First one is the PDSCH group index to indicate to the UE to which PDSCH group the scheduled TB belongs. Since it was agreed that a maximum of two PDSCH groups are to be supported, one bit needs to be present in the DCI. The second bit field is the New ACK feedback group indication. Every DCI scheduling a TB should have one bit for this field. When the bit is toggled, the UE flushes all the HARQ-ACK bits of the corresponding PDSCH group and starts building a new HARQ-ACK codebook. If the bit is not toggled, the UE adds the ACK/NACK bits of the scheduled TB to the PDSCH group bits. Another required bit field is the trigger to request two PDSCH groups in the same PUCCH. One bit can be used to either request one PDSCH group or two groups in the same PUCCH resource. Regarding the support of more than two PDSCH group, we don’t think it is needed since the number of HARQ-ACK bits for one PDSCH group can change between successive requests for HARQ-ACK feedback for the same PDSCH group.
[bookmark: _GoBack]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. During the last meeting, it was proposed that the T-DAI can be 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. With the assumption that the last DCI should always be for the second 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 groups. Requesting the two PDSCH groups in the same PUCCH resource results on mismatch size of the two PDSCH groups if the total DAI is not included for each PDSCH group. We thus propose the following:

Proposal 1: For PDSCH grouping, T-DAI is included for each PDSCH group in the DCI.

Conclusion
In this contribution, we presented our views on the remaining details of the dynamic HARQ codebook enhancements. The following is proposed:
Proposal 1: For PDSCH grouping, T-DAI is included for each PDSCH group in the DCI.
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