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1	Introduction 
In this document, the text proposals for the following topics are presented. Each corresponding section also includes a reason for the proposed addition or modification.
	Section 2 
	Collision between CG-PUSCH and DG-PUSCH 

	Section 3
	Timeline for cancellation due to intra-UE prioritization

	Section 4
	Timeline extension for the HP channel

	Section 5
	Multiplexing versus cancellation order

	Section 6
	PUCCH resource selection for PRI < 3 bits

	Section 7
	Collision handling amongst multiple HARQ-ACK PUCCHs and PUSCH

	Section 8
	Type-2 HARQ-ACK codebook determination with different DAI bitwidths 

	Section 9
	CPU release with uplink interruption

	Section 10
	Type-1 codebook with two DCI formats 

	Section 11
	Impact of intra-UE cancellation to other physical layer procedures

	Section 12
	UE procedure to cancel configured uplink transmission



2	Collision between CG-PUSCH and DG-PUSCH
RAN1 has had no discussion on the handling of the CG-PUSCH and DG-PUSCH. In our view, such a collision can be handled in the same way as in Rel. 15, i.e., a dynamic grant can override a CG-PUSCH occasion only if it is received with a certain gap from the beginning of the CG-PUSCH occasion. 
Due to the lack of discussion, and in the absence of any agreement, the following clause of the spec mentioned below should be removed. The lack of agreement was brought up by Qualcomm and the following note was added by the editor of 38.213: “Can be revised as part of agreements for resolving CG-PUSCH and DG-PUSCH overlapping.”
Given the discussion above, we propose the following change.
	Modified clause (Section 9 of TS 38.213)


A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-	a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-	a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-	a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
	End



3	Timeline for Cancellation due to Intra-UE Prioritization
During the last meeting, the following agreement was reached:
Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is correponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission
This agreement applies to the scenarios where the high-priority channel is scheduled by DCI. For this case, and from the agreement, it is not clear how the Tproc,2 should be defined. It should be noted that since handling collision involves cancelling a transmission and replacing it with another transmission, this case is more similar to PUCCH overriding as captured in Section 9.2.3 of TS 38.213 than cancellation due to SFI. 
Besides the collision handling scenarios that are involved a dynamically granted high-priority channel, there are other scenarios that a configured channel with a high priority, e.g., SR or PUCCH carrying SPS HARQ-ACK, can cancel a low priority channel. The cancellation time for these scenarios have not been specified yet. In addition, since there is no agreement on how to handle the collision between DG-PUSCH and CG-PUSCH, the related parts in the current specification can be removed (Note that these parts were added by the editor as a placeholder in case there will be future agreements.) In fact, in our view, the handling of collision in such a scenario can be done similar to Rel. 15 NR without creating over-the-air interruption. Finally, since no consensus was reached after the RAN1 [99-NR-13] email discussion, two PUCCHs carrying HARQ-ACK with different priorities cannot overlap, fully or partially, in time; hence, the corresponding parts, that were left as a placeholder by the editor, from TS 38.213 should be removed. 
To address the abovementioned issues, we propose the following additions and modifications:
	Modified clause (Section 6.1 of TS 38.214)


A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Subclause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
If the UE reports the capability of [intra-UE prioritization], and if the UE would transmit PUSCHs corresponding to a configured grant with a priority either not provided or set to 0 in configuredGrantConfig or PUSCHs scheduled by PDCCHs where the priority indicator field in the corresponding DCI is either not configured or set to 0 overlapping fully or partially in time with a PUCCH of a priority index 1
· If the UE is transmitting PUCCH to report HARQ-ACK information for a PDSCH scheduled by a PDCCH or in response to receiving PDCCH indicating a SPS PDSCH release: 
· the UE shall cancel the transmission of the PUSCHs starting from M symbols after the end of the last symbol of the PDCCH indicating PUCCH transmission at the latest, where
· M = Tproc,2 +d1, where ,  and d1 is determined by the reported UE capability [XXXXX], and  corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the PUCCH and the PUSCHs. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the DCI scheduling PDSCH and if processingType2Enabled of PUSCH-ServingCellConfig is set to enabled for all the serving cells with DCI scheduling PUSCH,  is selected based on the UE PUSCH preparation procedure time according to Table 6.4-2 and SCS configuration ; otherwise,  is selected based on the UE PUSCH preparation procedure time according to Table 6.4-1 and SCS configuration 
· If the UE is transmitting PUCCH conveying SR, the UE shall cancel the transmission of the PUSCHs starting from the first overlapping symbol at the latest.
· In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.
The UE is not expected to be scheduled by a PDCCH with another PUSCH/PUCCH with a priority index 0 or with SRS where the transmission of the PUSCH/PUCCH/SRS starts before the end of the time domain allocation of the cancelled PUSCH.
The UE is not expected to be scheduled with PUSCH where the priority indicator field in the corresponding DCI is either not configured or set to 0 overlapping, either partially or fully in time, with a PUCCH with priority index 1 carrying the HARQ-ACK information in response to PDSCH without a corresponding PDCCH. 
	[bookmark: _Hlk32332175]End 



	Modified clause (Section 9 of TS 38.213)


A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 
If a UE reports the capability of [intra-UE prioritization], and iIf, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a the UE determines to transmit
· -	a first PUCCH of larger priority index carrying SR, a PUSCH or a second PUCCH of smaller priority index, and thea transmission of the first PUCCH would overlap in time with a the transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH, the UE shall cancel the transmission of the second PUCCH starting from the first overlapping symbol at the latest. 
· a first PUCCH of a larger priority index reporting HARQ-ACK information for a PDSCH scheduled by a PDCCH or a PUSCH of a larger priority index scheduled by PDCCH, a second PUCCH of a smaller priority index, and the transmission of the first PUCCH or PUSCH would overlap in time with the transmission of the second PUCCH, the UE shall cancel the transmission of the second PUCCH starting from M symbols after the end of the last symbol of the PDCCH indicating the first PUCCH transmission or the PUSCH transmission at the latest, where M = Tproc,2 +d1, where ,  and d1 is determined by the reported UE capability [XXXXX], and  corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the first PUCCH or the PUSCH and the second PUCCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the DCI scheduling the first PUCCH or PUSCH,  is selected based on the UE PUSCH preparation procedure time according to Table 6.4-2 and SCS configuration ; otherwise,  is selected based on the UE PUSCH preparation procedure time according to Table 6.4-1 and SCS configuration 
· -	a PUSCH corresponding to a configured grant of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH the UE shall cancel the transmission of the PUCCH starting from the first overlapping symbol at the latest. 

-	a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
The cancellation of the PUSCH with a smaller priority index when overlapping with a PUCCH of a larger priority index is described in [6.1, TS 38.214]. 
The UE is not expected to be scheduled with a PUCCH of a larger priority carrying the HARQ-ACK information in response to PDSCH without a corresponding PDCCH overlapping with a PUCCH of a smaller priority index on the same serving cell.  
The UE is not expected to be scheduled with a PUCCH of a larger priority index carrying the HARQ-ACK information for a PDSCH scheduled by a PDCCH overlapping with a PUCCH of a smaller priority index carrying the HARQ-ACK information for a PDSCH scheduled by a PDCCH on the same serving cell.
[bookmark: _Hlk32415609]The UE is not expected to be scheduled by a PDCCH with another PUSCH/PUCCH with a priority index 0 or with SRS where the transmission of the PUSCH/PUCCH/SRS starts before the end of the time domain allocation of the cancelled PUCCH.
	End 



	Modified clause (Section 6.2.1 of TS 38.214)



[bookmark: _Hlk495170565][bookmark: _Hlk498637686]The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols anywhere within the slot.
If a UE is not configured with [intra-UE Prioritization] and PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 
If a UE is configured with [intra-UE Prioritization] and a the transmission of a PUSCH/PUCCH with a priority index 1 transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit SRS in the overlapping symbol(s). 

	End 



4	Timeline Extension for High-Priority Channels
In RAN1 #99, it was agreed that the minimum processing time of the high priority channel can be extended by d2 symbols based on the UE capability if the high priority channel overlaps with a low priority channel according to the following agreement:
Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is correponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission
However, the timeline extension is not captured in the specification. Hence, we propose the following additions:
	Modified clause (Section 5.3 of TS 38.214)


If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0.
· If the UE reports the capability of [intra-UE prioritization], and if the PUCCH of a larger priority index is overlapping with PUCCH/PUSCH of a smaller priority index,  is determined by the reported UE capability [XXXXX].

	End



	Modified clause (Section 6.4 of TS 38.214)


[bookmark: _Hlk496825264][bookmark: _Hlk496824026]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-	If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
· If the UE reports the capability of [intra-UE prioritization], and if the PUSCH of a larger priority index is overlapping with a PUCCH of a smaller priority index,  is determined by the reported UE capability [XXXXX].
[bookmark: _Hlk530136445]-	For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PUSCH-ServingCellConfig is configured for the cell and set to enable,
-	If the PUSCH indicated by the DCI is overlapping with one or more PUCCH channels, then the transport block is multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.
	End



5	Multiplexing and Cancelation order 
During the last RAN 1 meeting, the following agreement was reached:
Agreement:
· To resolve collision between UL transmissions, a UE performs the following: 
· Step 1: Resolve collision between UL transmissions with same priority. 
· Step 2: Resolve collision between UL transmissions with different priorities.
However, this agreement is not always consistent with the cancelation timeline agreement reviewed in Section 3. For example, consider the scenario illustrated in Fig. 1.

[image: ]
Fig. 1 Intra-UE multiplexing vs cancellation order
According to this agreement, the UE would first resolve the collision between high priority channels, and then resolve the collision between the remaining high priority channel (in this case, it’s the PUSCH) and the low priority channel. However, according to the cancellation timeline agreement, the UE would need to prepare cancelling the low priority PUSCH starting from  after receiving the first high priority PDCCH. In order to meet the cancellation timeline, the UE cannot wait to check whether the high priority PUCCH is to be cancelled by another high priority PDCCH scheduling a PUSCH transmission.
To solve the problem explained in Fig. 1, we propose to let the UE cancel the low priority channel. In other words, the UE first resolves the overlapping between the high priority PUCCH and the low priority channel, and then solve the overlapping between the high priority PUCCH and the high priority PUSCH. 
	Modified clause (Section 9 of TS 38.213)


If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-	a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-	a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-	a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
If a UE determines to transmit 
· a first PUCCH of larger priority index in response to a first PDCCH, the first PUCCH overlaps with a second PUCCH or a PUSCH of smaller priority index, 
· a PUSCH of larger priority index scheduled by a second PDCCH after the first PDCCH, and the UE would multiplex the UCI of the first PUCCH on the PUSCH of larger priority index, 
the UE cancels the second PUCCH or the PUSCH of smaller priority index as described above. 
	End



6	Collision handling amongst multiple HARQ-ACK PUCCHs and PUSCH
In NR Rel-16, sub-slot baesd HARQ-ACK feedback and CSI feedback is supported. In this case, it may be possible that multiple HARQ-ACK feedbacks or CSI feedbacks in respective sub-slots overlap with a PUSCH transmission in the slot of the subslots (see Fig. 1). In this case, the existing rule for piggybacking UCI on PUSCH in 38.213 does not work. To solve this issue, we propose to treat this as an error case.  

[image: ]
Fig. 2. Sub-slot based UCI transmissions of the same type overlapping with a slot-based PUSCH

	Modified clause (Section 9.1.3 of 38.213)


A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: ] UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: ] if [image: ]. 
If a UE is configured with subslotLength-ForPUCCH, the UE does not expect to multiplex in a PUSCH transmission in one slot UCI of the same type that the UE would transmit in PUCCHs in different sub-slots of the slot.
	End



7	PUCCH resource selection for PRI < 3 bits
In previous RAN1 meetings, it was agreed that the size of the PUCCH resource indicator (PRI) in DCI format 1_2 can be configurable between 0 to 3 bits.
Agreements:
Support configurable size for “PUCCH resource indicator (0 or 1 or 2 or 3 bits)” for the new DCI format for DL scheduling.  
• New RRC parameter is introduced to for the configuration
However, how to determine the PUCCH resource when the number of PUCCH resources in a PUCCH resource set is greater than  has not been discussed in the meetings, where  denotes the number of bits for the PRI. In our view, the same mechanism used to indicate the PUCCH resource from the first PUCCH resource set in NR Rel-15 can be reused. Namely, the UE may determine the PUCCH resource based on both the PRI and the index of the starting CCE of the PDCCH. 
	Modified clause (Section 9.1.3 of 38.213)



For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for [image: ] HARQ-ACK information bits, as described in Clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and with ACKNACKFeedbackMode = JointFeedback for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.
The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first 2 values or the first four values, respectively, of Table 9.2.3-2.
Denote by  the number of bits for the PUCCH resource indicator and set . For the first set of PUCCH resources and when When the size [image: ] of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: ], [image: ], as
	[image: ]

where [image: ] is a number of CCEs in CORESET [image: ] of the PDCCH reception for the DCI format as described in Clause 10.1, [image: ] is the index of a first CCE for the PDCCH reception, and [image: ] is a value of the PUCCH resource indicator field in the DCI format. When , then UE determines that 
Table 9.2.3-2: Mapping of PUCCH resource indication field values to a PUCCH resource in a PUCCH resource set with maximum 8 PUCCH resources for a PUCCH resource indicator field of 3 bits
	PUCCH resource indicator 
	PUCCH resource

	3 bits
	

	'000'
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	'001'
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	'010'
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	'011'
	4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList

	'100'
	5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList

	'101'
	6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList

	'110'
	7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList

	'111'
	8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList




	End



8	Type-2 HARQ-ACK codebook determination with different DAI bitwidths

In NR Rel-16, it was agreed that both DCI format 1_1 and 1_2 can be used to schedule high and low priority HARQ-ACK codebook. On the other hand, the size of the DAI in DCI format 1_2 may be different in DCI format 1_1. In this case, the pseudo code in Section 9.1.3 in 38.213 for Type 2 codebook determination may not work if the UE needs to multiplex HARQ-ACKs corresponding to DCI format 1_1 and 1_2 in the same codebook. Another issue for HARQ-ACK codebook determination is that, when the size of the counter DAI in DCI format 1_2 is 0 bit, the UE can not detect missing DCI(s) corresponding to DCI format 1_2. To solve the above issues, we propose the following TP. 
	Modified clause (Section 9.1.3 of 38.213)


Denote by  the number of bits for the counter DAI and set . Denote by [image: ] the value of the counter DAI in a DCI format scheduling PDSCH reception or SPS PDSCH release on serving cell [image: ] in PDCCH monitoring occasion [image: ] according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: ] the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: ] according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: ].
A UE does not expect to multiplex in a HARQ-ACK codebook first HARQ-ACK information scheduled by DCI format 1_2 and second HARQ-ACK information bit scheduled by DCI format 1_0 or 1_1 if the bitwidth of the counter DAI  in DCI format 2_1 is different from that of the DCI format 1_0 or 1_1. If the bitwidth of counter DAI field in DCI format 1_2 is configured to be 0 bit, a UE does not expect to multiplex in a HARQ-ACK codebook the first HARQ-ACK information scheduled by a DCI format 1_2 and second HARQ-ACK information scheduled by DCI format 1_0 or 1_1 or 1_2. 
	End



9	CPU Release with Uplink Interruption
In the current specification, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH that carries the CSI report. However, in Rel. 16, and for a UE that supports the intra-UE prioritization capability or uplink cancellation indication, the channels that carry CSI may need to be cancelled. Hence, in order to not impose any additional burden on the UE for supporting these features, we propose to keep this behaviour unchanged even in cases when the uplink channels are interrupted. Hence, the following clarification is proposed to be added:
	Modified clause (Section 5.2.1.6 of 38.214)


For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report. 
-	An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the PUSCH carrying the report.
If a UE reports the capability of [intra-UE prioritization] and if the PUCCH/PUSCH carrying the report is overlapping with a PUCCH/PUSCH of a larger priority index in time, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH carrying the report before cancellation. 
	End



10	Type-1 Codebook with Two DCI Formats 
In previous RAN1 meetings, it was agreed that both DCI format 1_1 and 1_2 can be used to schedule HARQ-ACK belong to the same codebook. Furthermore, DCI format 1_1 and 1_2 may use different sets of K1 values and TDRA tables. In this scenario, the pseudo code in 38.213 may need to be changed. To address the abovementioned issues, we propose the following additions and modifications.

	Modified clause (Section 9.1.2 of TS 38.213)


A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1 or DCI format 1_2. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1 or DCI format 1_2. 
……
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ] and the DCI format 1_1 can be used to schedule HARQ-ACK in the Type-1 HARQ-ACK codebook, and the UE is either not configured to monitor PDCCH for DCI format 1_2 on the serving cell c or the DCI format 1_2 cannot schedule HARQ-ACK in the Type-1 HARQ-ACK codebook,  [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
c)  If the UE is configured to monitor PDCCH for DCI format 1_2 on serving cell c and the DCI format 1_2 can be used to schedule HARQ-ACK in the Type-1 HARQ-ACK codebook, and the UE is either not configured to monitor PDCCH for DCI format 1_1 on the serving cell c or the DCI format 1_1 cannot schedule HARQ-ACK in the Type-1 HARQ-ACK codebook,   is provided by dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2
d) If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell c, and both DCI format 1_1 and DCI format 1_2 can schedule HARQ-ACK in the Type-1 HARQ-ACK codebook,  is provided by the union set of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2
b)	on a set of row indexes [image: ] of a table that is provided either by 
- a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or 
- by Default PDSCH time domain resource allocation A [6, TS 38.214], or 
- by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config and if the following condition hold
i) the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ] and the DCI format 1_1 can be used to schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook
ii) the UE is not configured to monitor PDCCH for DCI format 1_2 on the serving cell c or the DCI format 1_2 cannot schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook
or 
- by the union of the first set of row indexes and a third set of row indexes, if provided by pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 in pdsch-Config, and if the following condition holds
 i) the UE is configured to monitor PDCCH for DCI format 1_2 on serving cell c and the DCI format 1_2 can schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook
 ii) the UE is not configured to monitor PDCCH for DCI format 1_1 on the serving cell c or the DCI format 1_1 cannot schedule HARQ-ACK belonging to the Type-1 HARQ-ACK codebook, 
      or 
- by the union of the first set of row indexes and the second set of row indexes and the third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell c, and both DCI format 1_1 and DCI format 1_2 can schedule HARQ-ACK in the Type-1 HARQ-ACK codebook,
associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214].

	End 




11        Impact of intra-UE cancellation on other physical layer procedures 
For a UE that supports intra-UE cancellation, it may cancel a PUSCH or SRS or PUCCH transmission upon receiving another high-priority grant. However, it is not clear how these canceled PUSCH/SRS transmissions will affect other physical-layer procedures. 
As an example, consider the following scenario. The gNB may indicates a first transmit power control (TPC) command  on the first UL grant, and indicate a second TPC command  on the second grant. Furthermore, the first PUCSH may be cancelled due to conflict with another high priority channel. However, when determining the transmit power for the second PUSCH, the UE may accumulate both  and  . In other words, although the first PUSCH is cancelled, the control information in the corresponding scheduling DCI shall still be honored by the UE, and may be applicable to future transmissions from the UE. Similarly, the UE may determine the NDI toggle state for the second PUSCH based on the NDI indicated in the scheduling DCI of the first PUSCH (provided that they belong to the same HARQ process).
[image: ]
Fig. 3. Impact of intra-UE cancellation on TPC accumulation

Based on the above observation, we make the following proposal. 
Proposal 1: If a UE would cancel a PUSCH or PUCCH or SRS due to collision with another high priority transmission from the same UE, the UE behavior at least for the following procedure shall not be affected by the cancellation of the PUSCH, PUCCH or SRS
· TPC accumulation 
· NDI determination
· FFS other physical and MAC layer procedures  

12	UE Procedure to cancel configured uplink transmission
In RAN1 #98b it was agreed that:
Agreement:
For both DG and CG with “Rel-16 PUSCH transmission scheme”, if dynamic SFI is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs at least around semi-static DL symbols.
· FFS segmentation also around dynamically indicated invalid symbols for UL transmissions in the UL grant (if supported for DG and/or Type 2 CG) and/or semi-statically configured invalid symbols for UL transmissions (if supported)
· FFS how to handle the conflict with dynamic DL transmission for CG


In this section we discuss the second FFS. We expand the discussion here into a more general case where the uplink transmission is a configured PUSCH transmission, or a configured PUCCH carrying HARQ-ACK for SPS PDSCH reception. In Rel-15, dynamic SFI or a dynamic indication of PDSCH or CSI-RS reception may cancel configured UL transmission, when Tproc,2 timeline with is met, as specified in 38.214. First, it should be noted that, this part of spec is not supported anywhere else in Rel-15 specification. More precisely, a Rel-15 UE was not supposed to cancel an ongoing uplink transmission through indication by a DCI. Second, the procedure needs to be revisited when priority of configured PUSCH or PUCCH is higher than DCI scheduling PDSCH and/or triggering CSI-RS.   
To address the second issue above, we propose the following additions and modifications:
	Modified clause (Section 11.1.1 of TS 38.213)


If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1, or DCI format 0_2 or DCI format 1_2, indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to receive a PDSCH scheduled or a CSI-RS triggered by a PDCCH where the priority indicator field in the corresponding DCI is either not configured or set to 0, that overlaps with the transmission of a PUSCH corresponding to a configured grant with a priority set to 1 in configuredGrantConfig, or a PUCCH configured to carry HARQ-ACK for SPS PDSCH receptions with a priority set to 1 in SPS-Config



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding PUSCH processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 
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