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In RAN1#107-e and RAN1#109-e, the following agreements were reached for HARQ-ACK multiplexing on PUSCH [1]. In this contribution, the HARQ-ACK multiplexing on PUSCH in unlicensed band are discussed.
	Agreement
For Rel-16 with one PUSCH and no overlapping PUCCH with HARQ-ACK within a span of one PUCCH slot (both single carrier and UL CA), if the UL-TDAI is not equal to 4 (for Type 2 codebook) or equal to 1 (for Type 1 codebook), the UE multiplexes HARQ-ACK following the UL-TDAI into the PUSCH.
Agreement
For Rel-16 UEs, in the scenario with more than one PUSCH (overlapping and non-overlapping) and no overlapping PUCCH with HARQ-ACK within a span on one PUCCH slot (both single carrier and UL CA), for a unified design, the following should be specified:
1. Selection of the  candidate PUSCH for multiplexing:  PUSCHs without UL-TDAI=4 in case Type 2 CB, and without UL-TDAI n.e. 1 in case of Type 1 CB within the PUCCH slot are candidates
1. Prioritization rules to select PUSCH for multiplexing. Prioritization rules are identical to 38.213
1. Limitations for multiplexing
0. UE expects to multiplex HARQ-ACK on only 1 PUSCH selected based on step 2 in the PUCCH slot.
0. All the PUSCHs in the determined candidate set after step 1 have to satisfy Rel-15 UCI multiplexing timeline, defined with respect the starting symbol of the earliest PUSCH transmission in the candidate set.
The above specified behavior is supported subject to a new Rel-16 UE capability [xxxxx]
· FFS: the details of the capability signaling
Agreement
The correction for HARQ-ACK multiplexing on PUSCH in the absence of PUCCCH is endorsed in R1-2205628 (TS38.213, Rel-16, CR#0316, Cat. F) and R1-2205629 (TS38.213, Rel-17, CR#0317, Cat. A).



Discussion
In RAN1#109-e, the UE may select the candidate PUSCH for UCI multiplexing according to the UL DAI if the UE does not determine the PUCCH for carrying HARQ-ACK information due to DL DCI missing. The UE may multiplex the UCI in the selected PUSCH. In Rel-16 NR-U, a DCI can schedule multiple PUSCHs in one or more slots. The PUCCH with HARQ-ACK may overlap with any one of the multiple PUSCHs. If the UE misses the DL DCI, it would not know where is the PUCCH resource and which PUSCH overlaps with the PUCCH for HARQ-ACK. Therefore, the UE does not know the PUSCH that the HARQ-ACK should be multiplexed in. For example, as shown in Figure 1 below, if the UE misses the DL grant, it does not know the HARQ-ACK should be multiplexed in PUSCH in slot#1 or PUSCH in slot#2. This issue should be resolved.



To address this issue, a straightforward way is to specify a slot for HARQ-ACK multiplexing. For example, the first PUSCH of the multiple scheduled PUSCHs is specified for HARQ-ACK multiplexing when the UE does not detect any DL DCI and 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. In this case, the network should schedule the PUCCH for HARQ-ACK overlapping with the specified slot to align the understanding between the UE and the network or network need to bear blind decoding otherwise. 
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.
The draft CR for Proposal 1 is also attached in the same ZIP file. 
[bookmark: _GoBack]Conclusion
According to the discussion above, we have the following proposal.
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.
Reference
3GPP RAN1#109-e, Chair’s notes
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