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Introduction
During last RAN1 meetings [1], the following agreements had been made on UCI multiplexing.
	Agreements:
· For SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with the same starting symbol within the same CC, adopt the proposals in the table below 
	SP-CSI on PUSCH without UL-SCH
	A-CSI-only on PUSCH without UL-SCH
	HARQ-ACK
	SR
	Proposal

	
	*
	
	· 
	Drop A-CSI-only on PUSCH, transmit SR on PUCCH. (follow LTE approach)

	
	*
	*
	*
	Drop A-CSI-only on PUSCH, transmit SR and HARQ-ACK on PUCCH. (follow LTE approach) 

	*
	
	
	*
	Drop SP-CSI on PUSCH, transmit SR on PUCCH (follow LTE approach)

	*
	
	*
	*
	Drop SP-CSI on PUSCH, transmit HARQ-ACK and SR on PUCCH (follow LTE approach)


· The symbol “*” in SR means when SR is positive
· FFS when the starting symbols among UL transmissions are different in the above scenarios.

Agreements:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time 
· When starting symbols between the two channels are aligned, drop SP-CSI (following MIMO agreements made in last meeting)
· When starting symbols between the two channels are not aligned
· FFS
· Note: this replaces the MIMO agreements made earlier
Working assumption:
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,
· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of PDSCH(s) 
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n
· If at least one pair of overlapping channels does not meet the above timeline requirements, UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified. 
· The definition of N1 and N2 follows the same definition in current NR spec. 
· X and Y are non-negative integer values.
· FFS on values of X and Y 
· FFS on timeline requirement for multiplexing UCIs on PUSCH with A-CSI. 
· FFS how to handle one PUCCH overlap with multiple PUSCHs which satisfy timeline requirement.
· FFS: how to handle HARQ-ACK for semi-static PDSCH.
· FFS multiplexing rule when AN PUCCH resource with F1 overlaps with SR PUCCH resource with F0.
· FFS: how to handle semi-statically configured PUCCH overlap with semi-statically configured PUCCH or PUSCH.
· Note: The above proposal does not override the dropping rules defined for ACK/SR colliding with A-CSI-only on PUSCH without UL-SCH, or ACK/SR colliding with SP-CSI on PUSCH without UL-SCH. 
· Note: Consider how to handle PUCCH colliding with other UL channels in NR Rel. 15 June drop when URLLC is taking into account.




In this contribution, we provide our considerations on how to multiplex different type of UCI on PUCCH and PUSCH when the starting symbols among UL transmissions are different.
Discussion
When the starting symbols among UL transmissions are different, there are still some open issues, such as PUSCH without UL-SCH colliding with SR/HARQ-ACK, SP-CSI on configured PUSCH colliding with PUSCH with UL-SCH, one PUCCH overlap with multiple PUSCHs. In the following sections, some suggests are given according to these questions. 
PUSCH without UL-SCH colliding with SR/HARQ-ACK 
It was agreed some dropping rules for SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with the same starting symbol within the same CC, but FFS for different starting symbols.
When A-CSI on PUSCH without UL-SCH is colliding with SR/HARQ-ACK with different starting symbol, it is also preferred to considered as a misconfiguration as same as LTE, which is can be easy solved by gNB schedule. So we prefer to reuse the same dropping rules and considering the timeline requirement agreed last meeting in NR. 
When SP-CSI on PUSCH without UL-SCH is colliding with SR/HARQ-ACK with different starting symbol, if timeline can be satisfied it is reasonable and simple for UE adopt the same drop rule as same as LTE. So it is proposed drop SP-CSI on PUSCH, transmit SR/HARQ-ACK on PUCCH, if satisfied the two timeline of N1+X and N2+Y
Proposal 1. Reuse the recent dropping rules for SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with different starting symbol as the same starting symbol if satisfied the timeline requirements of N1+X and N2+Y. Else it is assumed as an error case.
Table 1: PUSCH without UL-SCH colliding with SR/HARQ-ACK
	SP-CSI on PUSCH without UL-SCH
	A-CSI-only on PUSCH without UL-SCH
	HARQ-ACK
	SR
	Proposal

	
	*
	
	· 
	Drop A-CSI-only on PUSCH, transmit SR on PUCCH. (follow LTE approach)

	
	*
	*
	*
	Drop A-CSI-only on PUSCH, transmit SR and HARQ-ACK on PUCCH. (follow LTE approach) 

	*
	
	
	*
	Drop SP-CSI on PUSCH, transmit SR on PUCCH (follow LTE approach)

	*
	
	*
	*
	Drop SP-CSI on PUSCH, transmit HARQ-ACK and SR on PUCCH (follow LTE approach)



SP-CSI on configured PUSCH with PUSCH with UL-SCH
For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time, if starting symbols between the two channels are aligned, SP-CSI on PUSCH is dropped. 
When starting symbols between the two channels are not aligned, UE can use similar timeline method to decide which PUSCH can be transmitted. 
We propose:
Proposal 2. When single-slot SP-CSI PUSCH without UL-SCH overlaps with single-slot PUSCH with UL-SCH in slot n with different starting symbols, UE drop SP-CSI on PUSCH and transmit PUSCH with UL-SCH if the first symbol of the earliest PUSCHs among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions for slot n. Else it is assumed as an error case.

One PUCCH overlap with multiple PUSCHs
When one PUCCH overlaps with multiple PUSCHs in a slot, it should be considered separately for different PUSCH types, e.g. same or different PUSCH types/RNTIs, where PUSCH type means w/o UL-SCH, and w/o A-CSI. All the possible PUSCHs are listed below.
· PUSCHs with UL-SCH and A-CSI, scrambled by C-RNTI
· PUSCHs with UL-SCH and without A-CSI, scrambled by C-RNTI
· Grant free PUSCH scrambled by CS-RNTI
· A-CSI PUSCHs without UL-SCH scrambled by C-RNTI
· SP-CSI PUSCH without UL-SCH scrambled by SP-CSI RNTI
For P-CSI/SP-CSI on PUCCH colliding with PUSCH with A-CSI, P-CSI/SP-CSI would be dropped as agreed in MIMO session. SR on PUCCH colliding with PUSCH without UL-SCH have been discussed. So based on all the existing dropping and multiplexing rules, there are still some cases for one PUCCH overlap with multiple PUSCH combinations in a slot as list below.
Proposal 3. When one PUCCH overlaps with multiple PUSCHs in a slot,
· If any HARQ-ACK feedback, and HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1
· PUSCH resource contains HARQ-ACK codebook indicated by DAI field in the DCI format 0_1 is used for all UCI
· Else HARQ-ACK in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, or only CSI report without HARQ-ACK
· If there is only one PUSCH scheduled by DCI, it is used for UCI multiplexing.
· Else if there are more PUSCHs scheduled by DCIs,  highest MCS PUSCH is selected for UCI
· Else the highest MCS PUSCH among the all PUSCHs not scheduled by DCI is selected for UCI
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
Proposal 1.	Reuse the recent dropping rules for SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with different starting symbol as the same starting symbol if satisfied the timeline requirements of N1+X and N2+Y. Else it is assumed as an error case.
Proposal 2.	When single-slot SP-CSI PUSCH without UL-SCH overlaps with single-slot PUSCH with UL-SCH in slot n with different starting symbols, UE drop SP-CSI on PUSCH and transmit PUSCH with UL-SCH if the first symbol of the earliest PUSCHs among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions for slot n. Else it is assumed as an error case.
Proposal 3.	
When one PUCCH overlaps with multiple PUSCHs in a slot,
· If any HARQ-ACK feedback, and HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1
· PUSCH resource contains HARQ-ACK codebook indicated by DAI field in the DCI format 0_1 is used for all UCI
· Else HARQ-ACK in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, or only CSI report without HARQ-ACK
· If there is only one PUSCH scheduled by DCI, it is used for UCI multiplexing.
· Else if there are more PUSCHs scheduled by DCIs,  highest MCS PUSCH is selected for UCI
· Else the highest MCS PUSCH among the all PUSCHs not scheduled by DCI is selected for UCI
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