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1 Introduction
The timeline requirement for HARQ-ACK overriding is defined in TS 38.213 clause 9.2.3 copied below.
	[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc129774571]9.2.3	UE procedure for reporting HARQ-ACK
…
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 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 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 [image: ] 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 [image: ] 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,[image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ]; otherwise, [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ]. 
…


In the above text, only PUCCH with HARQ-ACK is considered, when an intermediate PUCCH with HARQ-ACK overlaps with a CG PUSCH or another PUCCH without HARQ-ACK, the timeline requirement is not defined in current specifications. The contribution discusses the timeline issue for HARQ-ACK overriding when overlapping with other UL channels.
2 Discussion
Consider the example in Figure 1, a UE first determines a PUCCH with HARQ-ACK overlapping with a CG PUSCH in a slot, the HARQ-ACK would be multiplexed in the CG PUSCH if the UE does not receive any DL grant indicating HARQ-ACK in the slot. However, if a UE receives a DCI format at a later time indicating HARQ-ACK in the same slot, the UE should perform HARQ-ACK overriding and re-determine a PUCCH resource for the multiplexed HARQ-ACK information bits. As shown in the example, if the time gap between T0 (the ending of PDCCH with the DCI format) and T1 (the starting of CG PUSCH) is less than a threshold, for example N3 symbols, the UE would not have enough preparing time to cancel the multiplexing of HARQ-ACK in the CG PUSCH. The current spec only defines the timeline requirement if the PUCCH#2 overlaps with CG PUSCH, however, if the PUCCH#2 does not overlap with the CG PUSCH, there is no timeline restriction according to the current specifications. The same issue exists when the intermediate PUCCH#1 overlaps with another PUCCH without HARQ-ACK.
Observation 1: If a UE determines a first PUCCH transmission with HARQ-ACK information in a slot and the first PUCCH transmission overlaps with a CG PUSCH transmission or a second PUCCH transmission without HARQ-ACK and the UE detects at a later time a DCI format indicating a third PUCCH transmission with corresponding HARQ-ACK information in the slot, if the PDCCH reception that includes the DCI format is not earlier than a predefined timeline from the beginning of the CG PUSCH transmission or the second PUCCH transmission, a UE does not have enough processing time to cancel the multiplexing of HARQ-ACK in the CG PUSCH transmission or multiplexing HARQ-ACK with other UCI, respectively. 
[image: ]
Figure 1
The issue was discussed in RAN1#116 and the following is proposed by the moderator based on the discussion [1].
	Proposal 2: If a UE determines a first PUCCH transmission with HARQ-ACK information in a slot and the first PUCCH transmission overlaps with a CG PUSCH transmission or a second PUCCH transmission without HARQ-ACK and the UE detects at a later time a DCI format indicating a third PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE assumes expects the third PUCCH transmission and overlaps with the CG PUSCH transmission or second PUCCH transmission, respectively, and satisfyies the timeline conditions for UCI multiplexing resolving overlapping UL channels. 
Note 1: The end of the PDCCH scheduling the third PUCCH is no less than T_proc,2 before the earliest symbol of the third PUCCH transmission and the PUSCH transmission or second PUCCH transmission, respectively.
Note 2: The PUSCH is a CG PUSCH or a repetition other than the first repetition of a DG PUSCH if a UE is not provided enable-different-PUCCHresource and any of enable-Type1-HARQ-ACK-mux-forDLassignmentafterULgrant, or enable-Type2-HARQ-ACK-mux-forDLassignmentafterULgrant, or enable-Type3-HARQ-ACK-mux-forDLassignmentafterULgrant, otherwise, the PUSCH is a CG PUSCH.
Note 2a: The PUSCH is a CG PUSCH for Rel-16 and Rel-17. 
	FFS: Rel-18


QC raised concerns on the above proposal and prefer a unified solution to include non-overlapping cases, another example is given in Figure 2.
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Figure 2

To ensure the UE to have enough processing time to cancel the multiplexing of HARQ-ACK in a CG PUSCH or multiplexing HARQ-ACK with other UCI during the HARQ-ACK overriding procedure, the following is proposed as a unified solution on top of the Moderator’s proposal from R1-2401700 [1].
Proposal 1: If a UE determines a first PUCCH transmission with HARQ-ACK information in a slot and the first PUCCH transmission overlaps with a PUSCH transmission or a second PUCCH transmission without HARQ-ACK or a group of overlapping PUCCH and/or PUSCH transmissions and the UE detects at a later time a DCI format indicating a third PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE expects the third PUCCH transmission and the PUSCH transmission or second PUCCH transmission or group of  overlapping PUCCH and/or PUSCH transmissions to satisfy the timeline conditions for UCI multiplexing. 
Note 1: The end of the PDCCH scheduling the third PUCCH is no less than T_proc,2 before the earliest symbol of the third PUCCH transmission and the PUSCH transmission or second PUCCH transmission, respectively.
Note 2: The PUSCH is a CG PUSCH or a repetition other than the first repetition of a DG PUSCH if a UE is provided enable-different-PUCCHresource and any of enable-Type1-HARQ-ACK-mux-forDLassignmentafterULgrant, or enable-Type2-HARQ-ACK-mux-forDLassignmentafterULgrant, or enable-Type3-HARQ-ACK-mux-forDLassignmentafterULgrant, otherwise, the PUSCH is a CG PUSCH.
Proposal 2: Adopt the following TP for Rel-16 TS 38.213.
	9.2.5	UE procedure for reporting multiple UCI types
…
[bookmark: _Hlk157779602]If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group of overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH, the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for the i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release or of a DCI format 1_1 indicating SCell dormancy as described in clause 10.3, or of a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH.  is given by maximum of  where for the i-th PDCCH providing the SPS PDSCH release or the DCI format 1_1 with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  as described in clause 10.2, or DCI format 1_1 that requests Type-3 HARQ-ACK codebook report as described in clause 10.2, or the DCI format 1_1 indicating SCell dormancy without scheduling a PDSCH reception as described in clause 10.3, where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH providing the i-th SPS PDSCH release or the DCI format 1_1, the PUCCH with corresponding HARQ-ACK transmission for the i-th SPS PDSCH release or the DCI format 1_1, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH scheduling a PDSCH or SPS PDSCH release, or a DCI format 1_1 indicating SCell dormancy, or a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH, with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
[bookmark: _Hlk14280248]If there is at least one PUSCH in the group of overlapping PUCCHs and PUSCHs,  is given by maximum of  where for the i-th PUSCH which is in the group of overlapping PUCCHs and PUSCHs, , ,  and  are selected for the i-th PUSCH following [6, TS 38.214],  is selected based on the UE PUSCH processing capability of the i-th PUSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PUSCH, the PDCCHs scheduling the PDSCHs or providing the SPS PDSCH releases or providing the SCell dormancy indication or providing the indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs.
If there is no PUSCH in the group of overlapping PUCCHs and PUSCHs, is given by maximum of  where for the i-th PDSCH or the i-th SPS PDSCH release or the i-th SCell dormancy indication or the i-th indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, , is selected based on the UE PUSCH processing capability of the PUCCH serving cell if configured.   is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the PUCCH serving cell.  is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH scheduling the i-th PDSCH or providing the i-th SPS PDSCH release or providing the i-th SCell dormancy indication or providing the i-th indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, and the SCS configuration for the PUCCH serving cell.
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or SPS PDSCH release, or providing a DCI format 1_1 indicating SCell dormancy, or a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH, with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for  ,  for  and  for .  is defined in [6, TS 38.214] and it is applied only if  of table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
[bookmark: _Hlk162714979]-	if a UE determines a first PUCCH transmission with HARQ-ACK information in a slot, and the first PUCCH transmission overlaps with a PUSCH transmission or a second PUCCH transmission or a group of overlapping PUCCH and/or PUSCH transmissions, and the UE detects at a later time a DCI format indicating a third PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE expects the third PUCCH transmission and the PUSCH transmission or the second PUCCH transmission or the group of overlapping PUCCH and/or PUSCH transmissions to satisfy the above timeline conditions.



3 Conclusion 
The contribution discusses the timeline issue for overlapping PUCCHs/PUSCHs during HARQ-ACK overriding procedure and the following proposal is made.
Proposal 1: If a UE determines a first PUCCH transmission with HARQ-ACK information in a slot and the first PUCCH transmission overlaps with a PUSCH transmission or a second PUCCH transmission without HARQ-ACK or a group of overlapping PUCCH and/or PUSCH transmissions and the UE detects at a later time a DCI format indicating a third PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE expects the third PUCCH transmission and the PUSCH transmission or second PUCCH transmission or group of  overlapping PUCCH and/or PUSCH transmissions to satisfy the timeline conditions for UCI multiplexing. 
Note 1: The end of the PDCCH scheduling the third PUCCH is no less than T_proc,2 before the earliest symbol of the third PUCCH transmission and the PUSCH transmission or second PUCCH transmission, respectively.
Note 2: The PUSCH is a CG PUSCH or a repetition other than the first repetition of a DG PUSCH if a UE is provided enable-different-PUCCHresource and any of enable-Type1-HARQ-ACK-mux-forDLassignmentafterULgrant, or enable-Type2-HARQ-ACK-mux-forDLassignmentafterULgrant, or enable-Type3-HARQ-ACK-mux-forDLassignmentafterULgrant, otherwise, the PUSCH is a CG PUSCH.
Proposal 2: Adopt the following TP for Rel-16 TS 38.213.
	9.2.5	UE procedure for reporting multiple UCI types
…
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group of overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH, the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for the i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release or of a DCI format 1_1 indicating SCell dormancy as described in clause 10.3, or of a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH.  is given by maximum of  where for the i-th PDCCH providing the SPS PDSCH release or the DCI format 1_1 with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  as described in clause 10.2, or DCI format 1_1 that requests Type-3 HARQ-ACK codebook report as described in clause 10.2, or the DCI format 1_1 indicating SCell dormancy without scheduling a PDSCH reception as described in clause 10.3, where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH providing the i-th SPS PDSCH release or the DCI format 1_1, the PUCCH with corresponding HARQ-ACK transmission for the i-th SPS PDSCH release or the DCI format 1_1, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH scheduling a PDSCH or SPS PDSCH release, or a DCI format 1_1 indicating SCell dormancy, or a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH, with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
If there is at least one PUSCH in the group of overlapping PUCCHs and PUSCHs,  is given by maximum of  where for the i-th PUSCH which is in the group of overlapping PUCCHs and PUSCHs, , ,  and  are selected for the i-th PUSCH following [6, TS 38.214],  is selected based on the UE PUSCH processing capability of the i-th PUSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PUSCH, the PDCCHs scheduling the PDSCHs or providing the SPS PDSCH releases or providing the SCell dormancy indication or providing the indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs.
If there is no PUSCH in the group of overlapping PUCCHs and PUSCHs, is given by maximum of  where for the i-th PDSCH or the i-th SPS PDSCH release or the i-th SCell dormancy indication or the i-th indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, , is selected based on the UE PUSCH processing capability of the PUCCH serving cell if configured.   is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the PUCCH serving cell.  is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH scheduling the i-th PDSCH or providing the i-th SPS PDSCH release or providing the i-th SCell dormancy indication or providing the i-th indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, and the SCS configuration for the PUCCH serving cell.
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or SPS PDSCH release, or providing a DCI format 1_1 indicating SCell dormancy, or a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH, with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for  ,  for  and  for .  is defined in [6, TS 38.214] and it is applied only if  of table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211].
-	if a UE determines a first PUCCH transmission with HARQ-ACK information in a slot, and the first PUCCH transmission overlaps with a PUSCH transmission or a second PUCCH transmission or a group of overlapping PUCCH and/or PUSCH transmissions, and the UE detects at a later time a DCI format indicating a third PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE expects the third PUCCH transmission and the PUSCH transmission or the second PUCCH transmission or the group of overlapping PUCCH and/or PUSCH transmissions to satisfy the above timeline conditions.
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