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Introduction
In the RAN1#106e meeting, several agreements were made for HARQ feedback enhancements [2]. In this contribution, we discuss the retransmission of cancelled HARQ as well as PUCCH carrier switching for HARQ-ACK.  
Discussion
Retransmission of cancelled HARQ 
Enhanced Type 3 HARQ-ACK codebook with smaller size:
To support HARQ-ACK re-transmission, at least one enhanced Type 3 HARQ-ACK codebook with smaller size compared to Type 3 CB size was agreed to be supported. The enhanced type 3 CB can contain either HARQ processes of a subset of configured CCs or a subset of HARQ processes of CC. Using RRC configuration, the gNB can configure a subset of HARQ processes per component carrier to be associated with an enhanced Type 3 HARQ codebook. The need of more than one enhanced HARQ CB with smaller size was debated during the last RAN1 meeting and different views were expressed [1]. We think that more than one enhanced HARQ CB with smaller size are needed. The main motivation of supporting enhanced Type 3 HARQ CB was to enable the retransmission of a cancelled HARQ feedback while avoiding having the UE to transmit the HARQ-ACK feedback of all HARQ processes of a CC (as in Rel-16 Type 3 HARQ CB). The Cancelled HARQ feedback can contain any HARQ process depending on the scheduler decision. But since the mapping between a subset of HARQ processes and the enhanced Type 3 HARQ CB is semi-statically configured, not all HARQ processes of a cancelled HARQ feedback can be part of the enhanced Type 3 HARQ CB. It is therefore suggested to have multiple enhanced Type 3 HARQ CB with small size and possibly associated with different subset of HARQ processes. The gNB can then request one of the enhanced Type 3 HARQ CB based on the HARQ processes of the cancelled HARQ feedback.

Proposal 1:  The UE can be configured with more than one enhanced Type 3 HARQ CB. 

Regarding the triggering of the enhanced Type 3 HARQ CB when more than one enhanced Type 3 CB is configured, two options were discussed in the last meeting and captured in [1]. First option requires DCI size increase by including N-bits in the triggering DCI, where N=log2 (M+1) and M is the number of configured enhanced Type 3 CBs. Second option is to use 1 bit in the DCI field to trigger the enhanced HARQ CB transmission. With this option, in case of more than one enhanced Type 3 CB are configured for the UE, only non-scheduling DCI can be used to trigger the transmission of enhanced Type 3 CB. The un-used bitfields of the DCI can indicate which one of the configured enhanced Type 3 HARQ CB is requested without increasing the DCI size. 

Proposal 2:  For the case of more than one configured enhanced Type 3 CB, 1-bit is used to trigger the enhanced Type3 HARQ CB and the unused DCI fields of a non-scheduling DCI can indicate which one to be triggered.

Rel-17 one-shot triggering for HARQ re-transmission:
The second solution that was agreed to retransmit a cancelled HARQ was the Rel-17 one-shot HARQ retransmission. Similar to the triggering of enhanced Type 3 HARQ CB, it is desirable to keep the DCI size small and use a single bit in the DCI to trigger the retransmission of dropped HARQ. In our view, only one dropped HARQ-ACK codebook should be stored by the UE for possible retransmission and thus there is no need to indicate which one of the dropped HARQ-ACK to be retransmitted. The one bit in the DCI can simply request the retransmission of the last cancelled HARQ ACK codebook. The triggering DCI can also schedule a PDSCH at the same time and request the HARQ-ACK feedback of the scheduled PDSCH at the time of HARQ retransmission. In case of HARQ re-transmission, the total DAI in the triggering DCI should indicate the size of the cancelled HARQ codebook plus the scheduled PDSCH. Thus, there is no need to add the HARQ CB size indication.
Proposal 3:  1-bit DCI field is used to support triggering indication of Rel-17 one-shot HARQ re-transmission. 
PUCCH carrier switching for HARQ feedback
PUCCH carrier switching was agreed based on dynamic indication in a DCI scheduling a PUCCH and semi-static configuration. Details and possible applicability were left for further. Switching PUCCH carrier in a very dynamic manner can create PUCCH carrier misalignment between the gNB and the UE if the UE does not detect the DCI switching the PUCCH carrier. To minimize the impact of misdetected DCI, more restrictions should be adopted. One restriction could be that all the DCIs scheduling PDSCHs with A/Ns in a same HARQ-ACK codebook should indicate the same PUCCH carrier. With this solution, if the UE is transmitting a HARQ-ACK codebook, the gNB and the UE will have the same assumption about the PUCCH carrier. 
Proposal 4:  The UE expects the same PUCCH carrier indication for all the scheduled A/Ns associated with the same HARQ-ACK codebook. 
Conclusion
In this contribution we propose the following:
Proposal 1:  The UE can be configured with more than one enhanced Type 3 HARQ CB.
Proposal 2:  For the case of more than one configured enhanced Type 3 CB, 1-bit is used to trigger the enhanced Type3 HARQ CB and the unused DCI fields of a non-scheduling DCI can indicate which one to be triggered.
Proposal 3:  1-bit DCI field is used to support triggering indication of Rel-17 one-shot HARQ re-transmission. 
Proposal 4:  The UE expects the same PUCCH carrier indication for all the scheduled A/Ns associated with the same HARQ-ACK codebook. 
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