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Introduction
In this contribution, we provide some discussion on UCI multiplexing for STxMP.
Discussion
In RAN1 #113 meeting, the following on UCI multiplexing has been agreed.
	Agreement
For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, support the following revised Option 3:
· (Revised) Option 3: 
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in the PUSCH associated with CORESET pool index value 0
· When separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. 
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. 
· For a PUCCH including HARQ-ACK, the UE does not expect this PUCCH to overlap with PUSCH(s) with different CORESETPoolIndex value but not overlap with a PUSCH with the same CORESETPoolIndex value.




In RAN1 #114 meeting, the following has been agreed.
	Agreement
When multi-DCI based STxMP PUSCH+PUSCH is configured, 
· the existing rules for resolving overlapping PUSCH for the cases of one PUSCH overlapping with another PUSCH in time in one serving cell specified in legacy specifications at least for CG+DG overlap, CG+CG overlap, CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI + PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.   




Currently, it is defined as follows in 38.213. In the agreement, all types of PUSCHs are included, including DG-PUSCH, Type1 CG-PUSCH and Type2 CG-PUSCH. Thus, for DG-PUSCH + Type 1/2 CG-PUSCH, the UCI multiplexing should be based on the HARQ-ACK feedback mode, UCI content (whether HARQ-ACK is included), and associated CORESETPoolIndex. However, the highlighted sentence below defines that UE should always multiplex the UCI on the DG-PUSCH, which is based on the legacy approach and should not be applicable for the STxMP or for STxMP when both PUSCHs are associated with the same CORESETPoolIndex.
	The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
-	If the UE is provided enableSTx2PofmDCI, is provided ackNackFeedbackMode = separate, and would multiplex UCI that includes HARQ-ACK information in a PUSCH, candidate PUSCHs for the UCI multiplexing are the ones associated with same coresetPoolIndex value as for a PUCCH transmission with the HARQ-ACK information. 
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
-	If the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. If the UE is provided enableSTx2PofmDCI, is provided ackNackFeedbackMode = joint or the UCI does not include HARQ-ACK information, and the UE would transmit two PUSCHs in the slot that start at a same symbol on the serving cell with smallest ServCellIndex and fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH from the two PUSCHs associated with CORESETs that the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0.




Proposal 1: Clarify the following sentence should not be applicable for STxMP or for STxMP when both PUSCHs are associated with the same CORESETPoolIndex and endorse the draft CR R1-2404681.
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 

Conclusion
In this contribution, we provided discussion on UCI multiplexing for STxMP. Based on the discussion, the following proposals are provided.
Proposal 1: Clarify the following sentence should not be applicable for STxMP or for STxMP when both PUSCHs are associated with the same CORESETPoolIndex and endorse the draft CR R1-2404681.
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 



