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Introduction
During the RAN#92e plenary meeting, new recommendations regarding the scope of the work item was discussed. As a recommendation, it was agreed to not further discuss SPS HARQ skipping and size reduction. In the RAN1#105e meeting, it was agreed to support enhanced Type 3 and a one-shot triggering for HARQ re-transmission. 
	Working Assumption: For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities


Furthermore, it was agreed to support PUCCH carrier switching:
	Agreement: Support PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH and semi-static configuration 
· Details are FFS (including applicability of dynamic and/or semi-static means)
· Aim for minimum specification impact 
· Dynamic indication and/or semi-static configuration are subject to separate UE capabilities
· The semi-static PUCCH carrier switching configuration operation is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells and supports PUCCH carrier switching across cells with different numerologies.
· FFS whether additional rules are needed to support PUCCH carrier switching across cells with different numerologies
· FFS the maximum number of PUCCH cells
· FFS whether and how to support joint operation of dynamic and semi-static carrier switching for a UE
· FFS whether and how to support joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral


In this contribution, we discuss the remaining details on using enhanced Type 3 HARQ CB and one-shot triggering to retransmit HARQ-ACK feedback as well as PUCCH carrier switching for HARQ-ACK.  
Discussion
Type-3 HARQ enhancement and retransmission of dropped HARQ-ACK
In the RAN1#105-e meeting, it was agreed as working assumption to support an enhanced Type3 CB with smaller size with a size at least determined by RRC signalling. The smaller size of HARQ-ACK payload can enable transmitting only high priority ACK/NACK without mixing the two different priorities in the same codebook. It is therefore proposed to support physical priority handling for the enhanced Type 3 HARQ CB.
Proposal 1:  Support PHY priority handling for the enhanced Type 3 HARQ CB.

The UE can be requested to only transmit Type 3 HARQ codebook of the same priority. For example, the UE can transmit only ACKs/NACKs corresponding to high priority PDSCH transmission. To enable that, a bitfield in the DCI can be used to indicate for which priority HARQ-ACK feedbacks is requested. NR Rel-16 supports a non-scheduling DCI to trigger Type 3 HARQ codebook. The unused DCI bitfields of the non-scheduling DCI can be used to indicate the priority of the Type 3 HARQ CB. The indicated PHY priority can also be used to determine the PHY priority of PUCCH resource.
Proposal 2:  The DCI triggering enhanced Type 3 CB can indicate the priority of the Type 3 HARQ CB.

To enable retransmission of HARQ-ACK, a one-shot triggering of a retransmission of HARQ-ACK on a PUCCH resource for a CB other than enhanced Type 2 or (enhanced) Type 3 was agreed. There are two options regarding the DCI triggering one-shot feedback: either a scheduling DCI or non-scheduling DCI. For the scheduling DCI option, the HARQ-ACK transmission time and resource of the scheduled PDSCH needs to be indicated in addition to the HARQ-ACK time and resource of the dropped HARQ-ACK codebook. One approach could be to combine the HARQ-ACK feedback of the scheduled PDSCH with the dropped HARQ-ACK feedback. Furthermore, the scheduled PDSCH should have the same PHY priority of the dropped HARQ CB. The non-scheduling DCI option is simpler as it does not require handling an additional HARQ-ACK feedback on top of the canceled HARQ.
Proposal 3:  Support at least a non-scheduling DCI triggering the one-shot HARQ-ACK retransmission.

PUCCH carrier switching for HARQ feedback
In the RAN1#105e meeting, it was agreed to support PUCCH carrier switching 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. 

Regarding the semi-static pattern configuration of the applicability of a PUCCH carrier, it may occur that a given transmission occasion, more than one PUCCH carrier are available for PUCCH transmission. In that case, there is a need to have some rules on which carrier the UE should use to transmit the HARQ-ACK feedback. One approach could that the UE selects the carrier with smallest carrier index to transmit PUCCH. This can avoid misalignment between the UE and the gNB.

Proposal 5:  The UE selects the PUCCH carrier based on the carrier index in case more than one PUCCH carrier are available.

Conclusion
In this contribution we propose the following:
Proposal 1:  Support PHY priority handling for the enhanced Type 3 HARQ CB.
Proposal 2:  The DCI triggering enhanced Type 3 CB can indicate the priority of the Type 3 HARQ CB.
Proposal 3:  Support at least a non-scheduling DCI triggering the one-shot HARQ-ACK retransmission.
Proposal 4:  The UE expects the same PUCCH carrier indication for all the scheduled A/Ns associated with the same HARQ-ACK codebook. 
Proposal 5:  The UE selects the PUCCH carrier based on the carrier index in case more than one PUCCH carrier are available.
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