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[bookmark: _Hlk54799795]Introduction
This document summarizes the discussion on the issue of HARQ-ACK multiplexing on PUSCH proposed by [1].
Discussion
In [1], it raises an issue of HARQ-ACK multiplexing on PUSCH. In unlicensed band, an UL DCI can schedule multiple PUSCHs in one or more slots. The PUCCH with HARQ-ACK may overlap with any one of the multiple PUSCHs. When the UE misses the DL DCI while the UL DCI indicates that the HARQ-ACK is multiplexed in the PUSCH, the UE does not know in which PUSCH the HARQ-ACK should be multiplexed since the UE does not know which PUSCH overlaps with the PUCCH resource. 
Note that, similar issue due to missing DL DCI has been resolved under AI 7.1 in RAN1#109-e for licensed band. More details could be found in [1].
To resolve this issue, the following proposal and CR are provided.
Proposal 1: The HARQ-ACK information should be multiplexed in the first PUSCH of the multiple scheduled PUSCHs when the T-DAI in the UL grant is not equal to 4 for Type-2 codebook or is equal to 1 for Type-1 codebook.
CR for TS38.213
	If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
When a UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the multiple PUSCHs overlap with a PUCCH carrying UCI in the slot, the UE selects all the PUSCHs overlapping with the PUCCH as the candidate PUSCHs for UCI multiplexing within the slot.
If a UE would transmit a single PUSCH scheduled by a DCI format that includes a DAI field on a serving cell in a slot with reference to slots for PUCCH transmissions without any other PUSCH that would be transmitted on any serving cell in the slot and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot, or if the UE indicates the corresponding capability Multiplexing-HARQ-ACK-without-PUCCH-on-PUSCH and the UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot and at least one of the multiple PUSCHs is scheduled by a DCI format that includes a DAI field, the UE selects the single PUSCH or all the multiple PUSCHs in the slot as the candidate PUSCHs for HARQ-ACK multiplexing within the slot except for any PUSCH among the multiple PUSCHs that is scheduled by a DCI format that includes a DAI field that is equal to 4 in case the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook-r16, or is equal to 0 in case the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static. If the UE does not determine any PUCCH carrying HARQ-ACK information in the slot, and multiple PUSCHs are signalled by SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH in DCI format 0_1 which includes a DAI field that is not equal to 4 in case the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook-r16 or is equal to 1 in case the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static, the UE selects the first PUSCH of the multiple PUSCHs as candidate PUSCH.
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
-	If the candidate PUSCHs include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
-	If the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. 
<Unchanged parts are omitted>
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