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UCI multiplexing for PUSCH repetition type B
Due to the introduction of PUSCH repetition type B, new cases for UCI multiplexing may occur in Release 16 and need to be handled by a UE. In the following, we discuss those new cases.
Handling the overlap between PUSCH repetition type B and PUCCH repetitions
In Rel-15, if one or more repetitions of a PUSCH repetition type A overlap with one or more repetitions of a PUCCH in a number of slots, a UE only transmit the repetition of the PUCCH within the corresponding slot.
In Rel-16, due to the introduction of PUSCH repetition type B, similar case may occur as well for the UL channels of the same PHY layer priority. In our opinion, same principle shall be adopted for the handling of the overlap between PUSCH repetition type B and PUCCH repetitions. Therefore, we propose to drop the actual repetition(s) for PUSCH repetition type B where each of the repetition(s) is overlapped in time with any of the PUCCH repetition in time domain.
Proposal #1: For the UL channels of the same PHY layer priority, UE drops the actual repetition(s) for PUSCH repetition type B which is overlapped in time with a PUCCH over a first number  of slots.

The interpretation of UL DAI for PUSCH repetition type B
In Rel-15, if a PUSCH of type A repetition is scheduled by a DCI and the DCI includes a DAI field, the value of the DAI field is applicable for the slot(s) with multiplexed HARQ-ACK information.
In Rel-16, due to the introduction of PUSCH repetition type B, similar case may occur as well. In our opinion, same principle shall be adopted for the interpretation of UL DAI. Hence, we propose: 
Proposal #2: If a PUSCH of type B repetition is scheduled by a DCI and the DCI includes a DAI field, the value of the DAI field is applicable for the repetition(s) where HARQ-ACK information is multiplexed.

Conclusions
According to the discussion above, we have the following proposal:
Proposal #1: For the UL channels of the same PHY layer priority, UE drops the actual repetition(s) for PUSCH repetition type B which is overlapped in time with a PUCCH over a first number  of slots.
Proposal #2: If a PUSCH of type B repetition is scheduled by a DCI and the DCI includes a DAI field, the value of the DAI field is applicable for the repetition(s) where HARQ-ACK information is multiplexed.
The corresponding text proposals are provided in Annex 3.1 and 3.2.

Annex
Text proposal for handling the overlap between PUSCH repetition type B and PUCCH repetition
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< Unchanged parts are omitted >
If a UE would transmit a PUCCH over a first number [image: ] of slots and the UE would transmit a PUSCH corresponding to PUSCH repetition type A [6, TS 38.214] over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.
If a UE would transmit a PUCCH over a first number [image: ] of slots and the UE would transmit a PUSCH corresponding to PUSCH repetition type B [6, TS 38.214], and the PUCCH transmission would overlap in time with the PUSCH transmission in one or more of the repetitions for the PUSCH transmission, and the conditions in Clause 9.2.5 for multiplexing the UCI in the overlapped repetition(s) for the PUSCH are satisfied, the UE transmits the PUCCH and does not transmit the overlapped repetition(s) for the PUSCH.
A UE does not multiplex different UCI types in a PUCCH transmission with repetitions over [image: ] slots. If a UE would transmit a first PUCCH over more than one slot and at least a second PUCCH over one or more slots, and the transmissions of the first PUCCH and the second PUCCH would overlap in a number of slots then, for each slot of the number of slots and with UCI type priority of HARQ-ACK > SR > CSI with higher priority > CSI with lower priority
 < Unchanged parts are omitted >



Text proposal for the interpretation of UL DAI for PUSCH repetition type B
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< Unchanged parts are omitted >
If the PUSCH transmission corresponding to PUSCH repetition type A [6, TS 38.214] over the multiple slots is scheduled by a DCI format that includes a DAI field, the value of the DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.
If the PUSCH transmission corresponding to PUSCH repetition type B [6, TS 38.214] is scheduled by a DCI format that includes a DAI field, the value of the DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any actual repetition from the multiple actual repetitions where the UE multiplexes HARQ-ACK information.
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, or in an activated PUSCH transmission configured by semiPersistentOnPUSCH, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-CG-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission. 
< Unchanged parts are omitted >
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