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1	Introduction
In RAN1#114, the chairman provided the following guidance for continued discussion on two CRs that were submitted to the meeting (see [1] and [2]). The discussion that occurred during the meeting is summarized in [3].For future meetings:
Discussion on draft CRs in R1-2307440 and R1-2307441 are continued in future RAN1 meeting with the following issue.
· 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, whether the HARQ-ACK CB size can be different among the PUSCH transmissions or not.


The sub-bullet in the above guidance is due to a (separate) issue that was raised by one company during the discussion.
[bookmark: _Ref178064866]2	Discussion on CRs in [1] and [2]
38.213 Section 9 contains the following text. The yellow highlighted text is applicable for PUSCH transmissions in multiple slots, which can happen in either of the following ways:
(1) PUSCH with slot-aggregation / Type-A repetition
(2) Multiple PUSCHs scheduled by a single DCI 0_1
For either (1) or (2), the remainder of the paragraph states that if one or more single-slot PUCCHs overlap the multiple slots containing PUSCH transmissions, then HARQ-ACK and/or CSI is piggy-backed on PUSCH in the overlapping slot(s), rather than being carried by the PUCCH(s).
Currently, the cyan highlighted text is applicable to (1), but not (2). The remainder of the paragraph states that for (1), if a DCI 0_1 schedules the multi-slot PUSCH, then the DAI field is applicable to any slot of the multiple slots for determining the size of the HARQ-ACK codebook to be piggy-backed on the PUSCH in that slot.[38.213 Section 9]
If a UE transmits a PUSCH over multiple slots or multiple PUSCHs over multiple slots that are scheduled by a DCI format 0_1, and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.
If a UE transmits a PUSCH with repetition Type B and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in one or more slots, the UE expects all actual repetitions of the PUSCH transmission [6, TS 38.214] that would overlap with the PUCCH transmission to fulfill the conditions in clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, and the UE multiplexes the HARQ-ACK and/or CSI information in the earliest actual PUSCH repetition of the PUSCH transmission that would overlap with the PUCCH transmission and includes more than one symbol. The UE does not expect that all actual repetitions that would overlap with the PUCCH transmission do not include more than one symbol.
If the PUSCH transmission 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.



In the draft CRs [1] and [2], it is recognized that the cyan text should also apply to (2). The CRs (one for Rel-16 and the other for Rel-17) propose the following update to be consistent with the yellow highlighted text.If the PUSCH transmission over the multiple slots or the multiple PUSCHs over multiple slots that are scheduled by a DCI format 0_1 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.

We agree with the draft CRs in principle, since it appears as though it was simply missed to update the cyan text. However, we think a simpler change would be cleaner and more compact, and would apply to both (1) and (2) as intended by the draft CRs. We propose the following:
Support the draft CRs in [1] and [2] in principle; however, adopt the following change to 38.213 Section 9 instead:If the PUSCH transmissions over the multiple slots is are 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.




3	Discussion on additional issue raised in RAN1#114
When the draft CRs [1] and [2] were discussed in the last meeting, an additional issue was raised by one company. The issue is captured above in the Chairman’s guidance:· 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, whether the HARQ-ACK CB size can be different among the PUSCH transmissions or not.



In our understanding, this issue concerns a scenario where the single DAI field indicated in the DCI 0_1 that schedules the PUSCH(s) over multiple slots may not indicate the correct HARQ-ACK codebook size in case there are multiple overlapping PUCCHs and different PUCCHs would have carried a different number of HARQ-ACKs.
Our view on this issue is that this is an error case, and the fact that the gNB can only indicate a single DAI in the DCI 0_1 when PUSCH(s) are scheduled across multiple slots means that the gNB must schedule PDSCHs and PUSCHs in such away to avoid any potential ambiguity in HARQ-ACK codebook size.
[bookmark: _Toc146874512]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 HARQ-ACK CB size cannot be different among the PUSCH transmissions, otherwise this is an error case. This has no spec impact.
Conclusions
Based on the discussion in this paper we propose the following:
Proposal 1	Support the draft CRs in [1] and [2] in principle; however, adopt the following change to 38.213 Section 9 instead:If the PUSCH transmissions over the multiple slots is are 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.




Based on the discussion in this paper, we additionally observe the following
Observation 1	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 HARQ-ACK CB size cannot be different among the PUSCH transmissions, otherwise this is an error case. This has no spec impact.
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