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Introduction
In Ran1#114 and 114b, there was some discussions on how to apply single UL DAI in the DCI scheduling multi-PUSCH grant. Here the question is that in case there are more than one PUCCH-PUSCH overlapping occasions, assuming that all the overlapping occasions meet the timeline conditions specified in 38.213 9.2.5, what the UE behavior should be in terms of HARQ-ACK codebook size, given that UE has received just one UL DAI indication. We should note that the same question is equally applicable to the case of a PUSCH with repetitions when DCI has UL DAI. 

As part of such discussions, it is commonly understood that: 
· For a PUSCH over N slots or N PUSCHs over multiple slots that are scheduled by a DCI format 0_1, when HARQ-ACK is multiplexed on more than one PUSCH transmission from the PUSCH over N slots or the N PUSCHs, the size of HARQ-ACK CB is determined per PUSCH transmission.
· No spec change is necessary.

In this contribution, we share our views on the aforementioned issue.  
How to treat UL DAI in a PUSCH with repetitions or multi-PUSCHs

The problem under discussion is illustrated in Fig.1, where for example a PUSCH with an UL DAI is scheduled with 4 repetitions, out of those 4 repetitions the first and third PUSCH occasions are overlapping with separate PUCCHs carrying HARQ-ACK bits. The indicated UL-DAI in this example is 2 and the overlapping PUCCHs carry 2 and 6 A/N bits, respectively. 
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Fig.1: PUSCH with repetitions and an UL DAI

It is clear that UE shall follow the indicated UL DAI in preparation A/N bits to be multiplexed on overlapping PUSCHs. Question is whether same number of A/N bits should be multiplexed, or the multiplexing is done independently per occasion. For the former case, in the above example, UE has to append 4 NACK bits to make sure both multiplexing occasions carry the same number (of course not the same content) of A/N bits. For the latter case, in the above example, UE multiplexes 2 A/N bits on the first overlapping occasion and 6 bits on the second overlapping occasion (3rd PUSCH repetition). In our view, the former behavior (i.e., keeping the same number of bits) has no system benefits/justification and it is just making UE implementation more complicated, given that UE must wait and look for all multiplexing occasions within the number of repetitions (or multi-PUSCH grants) to make sure same size A/N multiplexing payload. 
Now if UE is indicated with repetition Type B, where repetitions go over multiple slots, the same issue may arise given that per slot up to one PUCCH with HARQ-ACK is expected. In a given slot, only one of PUSCH Type-B repetitions are considered as candidate for HARQ-ACK multiplexing, and if UE is determined to multiple HARQ-ACK in more than one slot over separate PUCCH-PUSCH overlapping occasions, the size of HARQ-ACK codebooks is independently determined per multiplexing occasion. Based on the above discussion, we have the following proposal:
Proposal 1: It must be concluded in RAN1 that 
· For a PUSCH repetition Type-A or Type-B over N slots or N PUSCHs over multiple slots that are scheduled by a DCI format 0_1, when HARQ-ACK is multiplexed on more than one PUSCH transmission from the PUSCH over N slots or the N PUSCHs, the size of HARQ-ACK CB is determined per PUSCH transmission.
· No spec change is necessary.


Conclusion
In this contribution, we provided some views on how to treat UL DAI in a PUSCH with repetitions or multi-PUSCHs. We made the following proposal:
Proposal 1: It must be concluded in RAN1 that 
· For a PUSCH repetition Type-A or Type-B over N slots or N PUSCHs over multiple slots that are scheduled by a DCI format 0_1, when HARQ-ACK is multiplexed on more than one PUSCH transmission from the PUSCH over N slots or the N PUSCHs, the size of HARQ-ACK CB is determined per PUSCH transmission.
· No spec change is necessary.
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