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Introduction
In this contribution, we further share our views on the issues of Cell DTX/DRX enhancement in the maintenance phase.
Discussion on remaining issues of UCI multiplexing on PUCCH and PUSCH
In the previous meeting, the impact to UCI multiplexing on PUCCH and PUSCH was discussed. Due to limited time, no conclusion was achieved, as more detailed UE behaviour and potential impact need deeper level discussion. The below proposals [1] are starting points for discussion in this meeting.
	Proposal #3-12 (deferred to next meeting)
If a UE would transmit a PUCCH with multiple UCI types (HARQ-ACK and SR and/or P/SP-CSI, SR and P/SP-CSI) after performing Operation A (Resolve the overlapping among PUCCHs/PUSCHs (TS 38.213 clause 9 including sub-clauses)), when performing Operation B (Determine whether to transmit a PUCCH/PUSCH overlapping with non-active period of cell DRX.), 
· If the PUCCH overlaps with non-active time of cell DRX on the respective serving cell, the UE transmits the PUCCH if the PUCCH includes HARQ-ACK and UE does not transmit the PUCCH if the PUCCH does not include HARQ-ACK.
 
Proposal #3-13 (deferred to next meeting)
If a UE multiplexes UCI (HARQ-ACK and SR and/or P/SP-CSI) in a CG PUSCH when performing Operation A (Resolve the overlapping among PUCCHs/PUSCHs (TS 38.213 clause 9 including sub-clauses)), when performing Operation B (Determine whether to transmit a PUCCH/PUSCH overlapping with non-active period of cell DRX.), 
· Option 1) UE transmit the CG PUSCH if the CG PUSCH includes HARQ-ACK and UE does not transmit the CG PUSCH if the CG PUSCH does not include HARQ-ACK.
· Option 2) UE does not transmit the CG PUSCH
 
Proposal #3-14 (deferred to next meeting)
If a UE multiplexes HARQ-ACK in a PUSCH with SP-CSI when performing Operation A (Resolve the overlapping among PUCCHs/PUSCHs (TS 38.213 clause 9 including sub-clauses)), when performing Operation B (Determine whether to transmit a PUCCH/PUSCH overlapping with non-active period of cell DRX.), 
· Option 1) UE transmit the PUSCH if the PUSCH includes HARQ-ACK and UE does not transmit the PUSCH if the PUSCH does not include HARQ-ACK.
· Option 2) UE does not transmit the PUSCH



The main motivations, as we also discussed in our previous contribution [2], is to let UE transmit UL signals/channels/UCIs with as little impact to Cell DRX operation as possible to facilitate the gNB scheduling, and in the meanwhile to avoid adding complexity to the UE processing pipeline.
In our view, the processing pipeline from both UE side and gNB should be considered when defining the UE behaviour.
· From UE side, the processing pipeline should be to resolve the multiplexing first and then decide whether to transmit or drop, which is more aligned with the current UE processing order. This was already agreed in below agreement.
	Agreement
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, where at least one PUCCH/PUSCH overlaps with non-active periods of cell DRX on the respective serving cell, down-select form the following options for the interaction between the Operation A (Resolve the overlapping among PUCCHs/PUSCHs (TS 38.213 clause 9 including sub-clauses)) and Operation B (Determine whether to transmit a PUCCH/PUSCH overlapping with non-active period of cell DRX.)
· Option 1: UE first performs Operation A and then performs Operation B



· From the gNB side, it would typically need to receive some UL signals/channels, even during the non-active time of Cell DRX, as RAN1 has agreed that the HARQ-ACK and SRS for positioning will not be impacted by Cell DRX. In addition, aperiodic CSI report will also not be impacted, as no agreement limits the UE transmission of aperiodic CSI due to Cell DRX. As long as gNB receiver can be still active to receive the signals/channels that are not impacted, it is worth considering letting UE transmit the PUSCH/PUCCH after multiplexing for both below merits:
· gNB can acquire more information without additional complexity, as gNB processing is not impacted by receiving the PUCCH/PUSCH after resolving the multiplexing, as there are originally the channels/signals not impacted by the operation of Cell DRX.
· UE processing pipeline does not need special design to terminate transmission just because of the multiplexing, as UE originally would transmit the HARQ-ACK, aperiodic CSI, and SRS for positioning, which are free of impact from Cell DRX.
Thus, in our view, after UE resolves the multiplexing, whether to transmit or drop the PUCCH/PUSCH needs to consider all the channels/signals that are not impacted by Cell DRX.
Proposal 1: After UE resolves multiplexing, whether to transmit or drop the PUCCH/PUSCH needs to consider the all the channel/signals that are not impacted by the Cell DRX, i.e., HARQ-ACK, SRS for position and aperiodic CSI.
In the above three proposals from the previous meeting, the HARQ-ACK is the only signal that is used to decide whether the PUSCH/PUCCH after resolving overlapping should be dropped or transmitted. We basically agree on the discussion direction and principle. However, in order to take into account all the cases, the following proposal should be considered:
Proposal 2: If a UE would transmit a PUCCH or PUSCH with one or multiple UCI types (HARQ-ACK, SR, and/or AP/P/SP-CSI) after performing Operation A (Resolve the overlapping among PUCCHs/PUSCHs (TS 38.213 clause 9 including sub-clauses)), when performing Operation B (Determine whether to transmit a PUCCH/PUSCH overlapping with non-active period of cell DRX.), 
· If the PUCCH/PUSCH overlaps with non-active time of cell DRX on the respective serving cell, and if the PUCCH/PUSCH does not include any of HARQ-ACK and AP-CSI, and if the PUCCH/PUSCH does not overlap with SRS for positioning, UE does not transmit the PUCCH/PUSCH and otherwise UE transmits the PUCCH/PUSCH.

Conclusion
Based on the discussion, the following proposals are highlighted: 
Proposal 1: After UE resolves multiplexing, whether to transmit or drop the PUCCH/PUSCH needs to consider the all the channel/signals that are not impacted by the Cell DRX, i.e., HARQ-ACK, SRS for position and aperiodic CSI.
Proposal 2: If a UE would transmit a PUCCH or PUSCH with one or multiple UCI types (HARQ-ACK, SR, and/or AP/P/SP-CSI) after performing Operation A (Resolve the overlapping among PUCCHs/PUSCHs (TS 38.213 clause 9 including sub-clauses)), when performing Operation B (Determine whether to transmit a PUCCH/PUSCH overlapping with non-active period of cell DRX.), 
· If the PUCCH/PUSCH overlaps with non-active time of cell DRX on the respective serving cell, and if the PUCCH/PUSCH does not include any of HARQ-ACK and AP-CSI, and if the PUCCH/PUSCH does not overlap with SRS for positioning, UE does not transmit the PUCCH/PUSCH and otherwise UE transmits the PUCCH/PUSCH.
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