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	Reason for change:
	1. If a PUCCH resource for HARQ-ACK overlaps with another PUCCH/PUSCH without associated DCI (e.g. PUCCH resource for CSI/SR, PUSCH for SP-CSI transmission or CG PUSCH), the PUCCH resource for HARQ-ACK may be overriden after UE determines to multiplex CSI/SR or CG PUSCH with HARQ-ACK, upon reception of a DCI after UCI multiplexing timeline which overrides the earlier PUCCH resource. 


Figure 1  UCI multiplexing and PUCCH overriding
As an example shown in Figure 1, assuming a PUCCH resource is configured for SR, the PUCCH resource for SR overlaps with another PUCCH resource for HARQ-ACK-1. 
· Case 1: At t1, UE determines that SR is multiplexed on PUCCH resource for HARQ-ACK-1 and UE would not prepare SR. At t2, after decoding DCI-2, UE knows that HARQ-ACK-1 is overriden by HARQ-ACK-2 which does not overlap with PUCCH resource for SR, but there is not enough time for UE to prepare SR any more.
· Case 2: At t1, UE determines that HARQ-ACK-1 is multiplexed on PUCCH resource for SR and UE would prepare HARQ-ACK-1 on SR PUCCH resource, at t2, after decoding DCI-2, UE knows that HARQ-ACK-1 is overriden by HARQ-ACK-2. It is not clear whether UE should transmit HARQ-ACK-1 on SR resource or drop SR.
Similarly, if a PUCCH resource for CSI overlaps with a PUCCH resource for HARQ-ACK-1. There is not enough time for UE to prepare and transmit CSI after decoding the DCI-2.


Figure 2  UCI multiplexing and PUCCH overriding
Another example is shown in Figure 2, assuming a CG PUSCH overlaps with a PUCCH resource for HARQ-ACK-1. At t1, UE determines that HARQ-ACK-1 is multiplexed on CG PUSCH and UE would prepare CG PUSCH with HARQ-ACK-1. At t2, after decoding DCI, UE knows that HARQ-ACK-1 is overriden by HARQ-ACK-2. It is not clear whether UE should multiplex HARQ-ACK-1 on CG PUSCH or drop CG PUSCH.

2. PUCCH overriding timeline was defined to ensure that UE has enough time to know whether a PUCCH resource for HARQ-ACK is overriden, but the timeline does not include the case when the overriden PUCCH resource is for SPS HARQ-ACK.


	
	

	Summary of change:
	1. If a PUCCH resource for HARQ-ACK overlaps with a PUCCH resource for CSI/SR, PUSCH for SP-CSI transmission or a CG PUSCH, UE does not expect the HARQ-ACK resource to be overriden by a DCI format indicating a PUCCH resource for HARQ-ACK which does not overlap with the PUCCH resource for CSI/SR, the PUSCH for SP-CSI transmission  or the CG PUSCH if the PDCCH reception that includes the DCI format is not earlier than Tproc,2^mux before the PUCCH resource for CSI/SR , the PUSCH for SP-CSI transmission  or the CG PUSCH.
2. PUCCH resource overriding timeline should be satisfied if a SPS HARQ-ACK resource is overriden. 

	
	

	Consequences if not approved:
	1. Unclear UE behavior for transmission of CSI/SR, PUSCH for SP-CSI transmission or CG PUSCH when the PUCCH resource for CSI/SR, PUSCH for SP-CSI transmission or the CG PUSCH resource overlaps with a PUCCH resource for HARQ-ACK and the PUCCH resource for HARQ-ACK is a temporary resource in PUCCH overriding;
2. Unclear UE behavior if PUCCH resource overriding timeline is not satisfied if a SPS HARQ-ACK resource is overriden.
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	Isolated impact analysis:
This CR has isolated impact on PUCCH overriding with UCI multiplexing. 
If the network is implemented according to the CR and the UE is not, or the UE is implemented according to this CR but the network is not, there may be different understandings between gNB and UE.
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[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc44877063][bookmark: _Toc51963694]9	UE procedure for reporting control information
[bookmark: OLE_LINK184][bookmark: OLE_LINK185]If a UE is configured with a SCG, the UE shall apply the procedures described in this clause 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 is configured for NR-DC operation, the UE does not expect to be configured with a PUCCH-SCell.
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a 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 [6, 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 Clause 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 Clause 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  UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration  if . 
A UE does not expect a PUCCH resource that results from multiplexing overlapped PUCCH resources, if applicable, to overlap with more than one PUSCHs if each of the more than one PUSCHs includes aperiodic CSI reports.
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 would transmit a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and the first resource overlaps in time with a second resource, where the second resource is for a PUCCH configured for CSI or SR and the UE would multiplex the HARQ-ACK with the CSI or SR, or the second resource is for a PUSCH transmission without corresponding PDCCH and the UE would multiplex the HARQ-ACK on the PUSCH transmission without corresponding PDCCH, the UE does not expect to detect a DCI format indicating a third resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot if the PDCCH reception that includes the DCI format does  not end   earlier than the beginning of a first symbol of the second resource in the slot, where is defined in clause 9.2.5 assuming the second resource overlaps with the third resource.
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 Clause 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 in a slot on respective serving cells 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 Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
If a UE transmits multiple PUSCHs in a slot 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 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 a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK and/or CSI 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 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 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).
<unchanged text omitted>
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc60601321]9.2.3	UE procedure for reporting HARQ-ACK
<unchanged text omitted>
















If a UE determines a first resource for a PUCCH transmission with HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH or detects a first DCI format 1_0 or DCI format 1_1 indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format 1_0 or DCI format 1_1 indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than  from the beginning of a first symbol of the first resource for PUCCH transmission in the slot where,  and  are defined in clause 4.1 of [4, TS 38.211] and  corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs providing the DCI formats and the SCS configuration of the PUCCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the second DCI format and for all serving cells with corresponding HARQ-ACK information multiplexed in the PUCCH transmission in the slot, for ,  for ,  for ; otherwise ,  for ,  for ,  for ,  for . 
If a UE transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.
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