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1 Introduction
RAN1 continually discussed potential issues related on HARQ-ACK enhancements for URLLC/IIoT in Rel-17. In this contribution, we provide our views on retransmission of cancelled HARQ-ACK related on HARQ-ACK enhancements for URLLC/IIoT. 

2 [bookmark: OLE_LINK71][bookmark: OLE_LINK72]Discussion on HARQ-ACK Enhancements
[bookmark: OLE_LINK69]Issue 1: Retransmission of cancelled HARQ
In the RAN1#105-e meeting, it was discussed how to support retransmission of cancelled HARQ-ACK(s) and it was captured in the chair’s note [1] as working assumption to support both schemes such as enhanced Type 3 CB with smaller size compared to Rel-16 and one-shot triggering of dropped HARQ-ACK(s) for retransmission of cancelled HARQ-ACK(s) as follows. 
	Working Assumption at RAN1#105-e meeting: 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



On enhanced Type-3 HARQ-ACK CB with smaller size for Rel-17 URLLC/IIoT, the following points should be further enhanced. 
Support of DCI format 1_2 triggering enhanced Type-3 HARQ-ACK CB: The Rel-16 Type-3 HARQ-ACK CB can be triggered by DCI format 1_1, but it cannot be triggered by DCI format 1_2. That is, DCI format 1_1 includes 1-bit one-shot HARQ-ACK request field if pdsch-HARQ-ACK-OneShotFeedback-r16 is configured by higher layer, but DCI format 1_2 does not have this field. Considering that DCI format 1_2 is an attractive solution to provide high PDCCH reliability for URLLC/IIoT in Rel-17, it seems beneficial to trigger enhanced Type-3 HARQ-ACK CB with smaller size by DCI format 1_2 or to trigger the Rel-16 Type-3 HARQ-ACK CB and enhanced Type-3 HARQ-ACK CB with smaller size by DCI format 1_2 respectively. 
Determination on PHY priority of enhanced Type-3 HARQ-ACK CB: In Rel-16 URLLC, PUCCH configurations with two priorities were introduced. Since the Rel-16 Type-3 HARQ-ACK CB contains HARQ-ACK information of all HARQ process numbers across cells, the Rel-16 Type-3 HARQ-ACK CB may contain both low-priority and high-priority HARQ-ACK information. In this case, the PHY priority of enhanced Type-3 HARQ-ACK CB with smaller size should be defined in Rel-17. Since the Rel-16 Type-3 HARQ-ACK CB or enhanced Type-3 HARQ-ACK CB would be triggered by a DCI format, the triggering DCI can indicate the PHY priority of the PUCCH carrying the Type-3 HARQ-ACK CB in Rel-17. 
Inclusion of HARQ-ACK of SPS release DCI: Another problem of the Rel-16 Type-3 HARQ-ACK CB is that it does not allow to multiplex HARQ-ACK for SPS release DCI in it. The Rel-16 Type-3 HARQ-ACK CB includes HARQ-ACK information for all HARQ process numbers across cells. However, since SPS release DCI does not have HARQ process number, its associated HARQ-ACK(s) cannot be multiplexed. Therefore, even if enhanced Type-3 HARQ-ACK CB is used for at least HARQ-ACK re-transmission, the HARQ-ACK for SPS release DCI is still dropped.
· Proposal 1: When enhanced Type-3 HARQ-ACK CB with smaller size is used for at least HARQ-ACK retransmission, the following aspects should be further enhanced.
· Support of DCI format 1_2 triggering enhanced Type-3 HARQ-ACK CB, Determination on PHY priority of enhanced Type-3 HARQ-ACK CB, and Inclusion of HARQ-ACK of SPS release DCI
On one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource for Rel-17 URLLC/IIoT, it was discussed at the RAN1#105-e meeting that DCI should indicate which HARQ-ACK CB is to be retransmitted on PUSCH or PUCCH for retransmission of cancelled HARQ-ACK(s). The alternatives were listed in the FL summary [3] as follows. 
· Alt. 1: the last ‘dropped’ HARQ-ACK CB is re-transmitted
· Definition of ‘dropped’ HARQ-ACK codebook required
· Alt. 2: the HARQ-ACK codebook to be re-tx is explicitly indicated in the triggering DCI
· Alt. 3: the (dropped) HARQ-ACK of one or more ‘dropped’ PUCCH occasions / codebooks within a time window (reference time is the triggering DCI) is re-transmitted
· Definition of ‘dropped’ HARQ-ACK codebook required
· Alt. 4: explicit indication of the HARQ IDs for which HARQ-ACK is re-transmitted
· Alt. 5: implicit indication of the HARQ-ACK codebook when scheduling a re-transmission of a HARQ process whose HARQ CB had been cancelled 
· Alt. 6: implicitly if dropped / canceled as the initial DL assignment contains the information for the re-transmission scheduling already
On the UE’s perspective which receives one-shot triggering DCI not scheduling PDSCH, Alt 2 seems to be beneficial on the scheduling flexibility from the network since some unused bit-field in triggering DCI could be reused not only to select HARQ-ACK CB to be retransmit for retransmission of cancelled HARQ-ACK(s) if multiple HARQ-ACK CB(s) cancellation is occurred in the past but also to signal timing offset associated with the transmission timing of new PUCCH slot/sub-slot for retransmission of cancelled HARQ-ACK(s). And it can also be beneficial that the UE can transmit HARQ-ACK CB which is made in the originally intended PUCCH slot and indicated by triggering DCI without new codebook construction. Therefore, we propose to support Alt-2, i.e., the HARQ-ACK codebook to be re-tx is explicitly indicated in the triggering DCI.
· Proposal 2: We propose to support Alt-2, i.e., the HARQ-ACK codebook to be re-tx is explicitly indicated in the triggering DCI for one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource for Rel-17 URLLC/IIoT.

3 Conclusion
In this contribution, we discussed HARQ-ACK enhancements for URLLC/IIoT. The followings are proposed: 
· Proposal 1: When enhanced Type-3 HARQ-ACK CB with smaller size is used for at least HARQ-ACK retransmission, the following aspects should be further enhanced.
· Support of DCI format 1_2 triggering enhanced Type-3 HARQ-ACK CB, Determination on PHY priority of enhanced Type-3 HARQ-ACK CB, and Inclusion of HARQ-ACK of SPS release DCI
· Proposal 2: We propose to support Alt-2, i.e., the HARQ-ACK codebook to be re-tx is explicitly indicated in the triggering DCI for one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource for Rel-17 URLLC/IIoT.
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