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	Reason for change:
	Issue 1:

When multiple PUSCHs with configured grant and dynamic grant overlap with one PUCCH due to higher SCS of PUSCH as shown in the figure below, UE shall multiplex UCI in grant-based PUSCH as per the following agreement in RAN1#93.
Agreements:

· Prioritize grant-based PUSCH over grant-free PUSCH for UCI multiplexing
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However, the current description of prioritization of grant-based PUSCH over configured grant PUSCH for UCI multiplexing is performed on a PUSCH slot basis. Then the configured grant PUSCH is selected to carry UCI when configured grant PUSCH is in an earlier slot than grant-based PUSCH, since UE first selects the configured grant PUSCH in slot 2n and there is no overlapping between PUSCH in slot 2n+1 and PUCCH since UCI is already piggbacked in one PUSCH in slot 2n. This is not aligned with the agreement in RAN1#93. 
Issue 2:

For PUSCH selection based on PUSCH types (grant-based or configured grant), the description of “on respective serving cells” for the multiple PUSCHs precludes the case that when there is only one serving cell with PUSCH transmission.
Issue 3:

When UE is configured with multiple CCs, and there are multiple PUSCHs in multiple CCs that overlap with one PUCCH due to higher SCS of PUSCH as shown in the following figure, according to the current specification, one PUSCH in a CC not with the smallest CC index (PUSCH in CC2 and slot 2n) will be selected to carry UCI due to the PUSCH selection is performed on a PUSCH slot basis and the PUSCH in CC2 is in an earlier slot than PUSCH in CC1. 
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This is not aligned with the agreement in RAN1#93 which indicates that PUSCH selection should be based on CC index first.
Agreements:

· In a PUCCH group, within one set of colliding PUCCHs/PUSCHs channels, when the detemined PUCCH resource overlaps with one or multiple PUSCHs which satisfy timeline requirements for overlapped UL channels, 

· UE first determines CC index for UCI multiplexing based on procedure defined in 38.213 V15.1.0 

· If there are multiple PUSCHs on the determined CC, UE multiplex PUCCH on the PUSCH with earliest starting symbol on that CC.

Issue 4:

On a targer CC (either the determined CC for CA case or the single CC with PUSCH transmission), when there are multiple PUSCHs in multiple slots that overlap with one PUCCH due to higher SCS of PUSCH, and there is only one PUSCH in each slot as shown in the following figure, no UE behavior is defined since the UE will select the earliest PUSCH only when there are more than one PUSCH within one slot on the target CC in current specificaiton. While according to above agreement in the 2nd sub-bullet in RAN1#93, the earliest PUSCH should be selected to carry UCI regardless multiple PUSCHs are in the same or different slots.
In addtion, the desctription of “with the smallest ServCellIndex” precludes the case that when there is only one serving cell with PUSCH transmission, since in this case, the CC with PUSCH transmisison may be not the CC with the smallest ServCellIndex as shown in the following figure (SCC2 is the target CC).
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	Summary of change:
	1. To reslove issue 1& issue 2, remove “in a slot on respective serving cells” in PUSCH selection for UCI multiplexing based on PUSCH type (configured grant or grant-based) paragraph in section 9 in 38.213.
2. To resolve issue 3, remove “in a slot” in PUSCH selection for UCI multiplexing based on CC index in section 9 in 38.213.
3. To resolve issue 4, remove “in the slot” and “with the smallest ServCellIndex” in PUSCH selection for UCI multiplexing based on the starting symbol of multiple PUSCHs on a target CC in section 9 in 38.213.

	
	

	Consequences if not approved:
	  Incorrect and missing UE behaviour to select one PUSCH for carrying UCI when there are multiple PUSCHs in different slots overlap with PUCCH due to different subcarrier spacings.
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	Other comments:
	It is commonly understood in RAN1 that this CR should not change UE implementation as it corrects an error of PUSCH selection and add a missing case according to the agreements in RAN1#93.


9
UE procedure for reporting control information
If a UE is configured with a SCG, the UE shall apply the procedures described in this subclause for both MCG and SCG.

-
When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.

-
When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.

If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group
-
When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the primary PUCCH group respectively.

-
When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on the serving cell that includes positive SR information, the UE does not transmit the PUSCH. 

If a UE would transmit CSI reports on overlapping physical channels, the UE applies the priority rules described in TS 38 .214 for the multiplexing of CSI reports.

If a UE has overlapping resources for PUCCH transmissions in a slot and at least one of the PUCCH transmissions is with repetitions over multiple slots, the UE first follows the procedures described in Subclause 9.2.6 for resolving the overlapping among the resources for the PUCCH transmissions.
If a UE 
-
would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission, and 
-
the PUSCH and PUCCH transmissions fulfill the conditions in Subclause 9.2.5 for UCI multiplexing, 
the UE 
-
multiplexes only HARQ-ACK information, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE multiplexes aperiodic or semi-persistent CSI reports in the PUSCH;

-
multiplexes only HARQ-ACK information and CSI reports, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE does not multiplex aperiodic or semi-persistent CSI reports in the PUSCH.
A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration 
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 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration 
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A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission. 
If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in Subclause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
If a UE transmits multiple PUSCHs that include first PUSCHs that are scheduled by DCI format(s) 0_0 or DCI format(s) 0_1 and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 

If a UE transmits multiple PUSCHs on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs on a serving cell that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits. 
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information over a single slot and in a 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 Subclause 9.2.5 for multiplexing the HARQ-ACK information, the UE multiplexes the HARQ-ACK information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK 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 information in the slot in case the PUSCH transmission was absent.

If the PUSCH transmission over the multiple slots is scheduled by a DCI format 0_1, the same value of a 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.

A HARQ-ACK information bit value of 0 represents a negative acknowledgement (NACK) while a HARQ-ACK information bit value of 1 represents a positive acknowledgement (ACK).
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