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1 Introduction
This contribution discusses the need for the Rel-17 draft CR [1] for HARQ-ACK information skipping in case of BWP switching, as well as the correction presented there. This Tdoc is an updated version of [2] that provided background about a corresponding draft CR [3] that was discussed in RAN1#116bis [4] and was left to be revisited in RAN1#117.
2 Discussion
The following were agreed during Rel-15 for HARQ-ACK skipping in case of DL/UL BWP switching:
	Agreements (RAN1#91)
· A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum
Agreements (RAN1#92)
· When a UE is configured with Semi-static HARQ-ACK Codebook, HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching is not transmitted by the UE after the switching 

Agreement (RAN1#92bis):
· For unpaired spectrum and DL/UL BWP switching 
· UE does not transmit HARQ-ACK for PDSCH reception(s) on the DL BWP prior to DL/UL BWP switching


The agreement in RAN1#91 introduced HARQ-ACK skipping in case of UL BWP switching, but only for paired spectrum. The agreement in RAN1#92 extended that behavior to DL BWP and to unpaired spectrum, while restricting to Type-1 HARQ-ACK codebook. The agreement in RAN1#92bis extended the agreement from RAN1#92 to Type-2 HARQ-ACK codebook for unpaired spectrum. The intention for the above agreements and for the HARQ-ACK skipping is for the UE to not have to construct a HARQ-ACK codebook that would include HARQ-ACK for PDSCH/PDCCH receptions both before and after DL/UL BWP switching. For the Type-1 HARQ-ACK codebook, a reason is that the set of applicable K1 values could be different before and after the DL/UL BWP switching, and the UE may/will not be able to account for the correct K1 value if the DL/UL BWP change was triggered after PDSCH was scheduled. References [5-7] provide some background on the progress of discussions in RAN1 during Rel-15 timeframe.
The RAN1#91 agreement was originally captured in TS 38.213 v15.0.0, and updated in v15.1.0 with the following text (which was eventually removed in v15.8.0, possibly due to being directly reflected in the HARQ-ACK pseudo-codes):
	Excerpt #0 from [TS 38.213 v15.1.0] – Clause 12

For paired spectrum operation, a UE is not expected to transmit HARQ-ACK on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH.




For Type-1 HARQ-ACK codebook (CB), the UE behavior (based on the RAN1#92 agreement) is captured in the corresponding pseudo-code as follows (for detailed definition of parameters, an extended excerpt is included in the Appendix):
	Excerpt #1 from [TS 38.213 v17.9.0] – Clause 9.1.2.1
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell of PUCCH transmission, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
;  


For Type-2 HARQ-ACK CB, the UE behavior (based on the RAN1#91 and RAN1#92bis agreements) is captured in the corresponding pseudo-code as follows (with extended excerpt included in the Appendix):
	Excerpt #2 from [TS 38.213 v17.9.0] – Clause 9.1.2.2
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;



There are two issues with the implementation of agreements from RAN1#91 and RAN1#92bis in Excerpt #2 above.
1) The yellow-highlighted text, which captures the condition from the RAN1 agreements that the PUCCH transmission should be after the DL/UL BWP change, is included in Excerpt #1 for the Type-1 HARQ-ACK CB but is missing in Excerpt #2 for Type-2 HARQ-ACK CB. Based on the existing wording in Excerpt #2, the UE would need to skip the HARQ-ACK for a cell even if an associated PUCCH transmission was also before the DL/UL BWP change. The existing wording also could be interpreted to imply that the UE does not provide any HARQ-ACK information if the UE would have any DL/UL BWP switching in the future, which is obviously non-causal and impossible for the UE to know. Such UE behavior is meaningless, is not the intention of the agreements in RAN1#91 and RAN1#92bis, and is different from the original implementation of the RAN1#91 agreement as shown in Excerpt #0.
2) The blue-highlighted text refers to “an” active DL BWP change, which may be interpreted to imply a different DL BWP on the serving cell c, or even a DL BWP change on a serving cell other than serving cell c – which is not the intention and is against the agreement in RAN1#92bis (the “an” should be a “the”).
Although the proposed clarification is likely to be common RAN1 understanding from the above RAN1 agreements, the draft CR [1] is proposed for Rel-17. 
Proposal: Clarify the specifications for Type-2 HARQ-ACK codebook to capture the following regarding the UE behavior for HARQ-ACK skipping in case of DL/UL BWP switching based on the agreements from RAN1#91, RAN1#92, and RAN1#92bis:
· The PUCCH transmission that provides the HARQ-ACK information is after the DL/UL BWP change;
· The trigger condition is for the same DL BWP change.
Adopt draft CR [1] for Rel-17 to capture the above.

3 Conclusion
The draft CR [1] aims to capture the agreements from RAN1#91, RAN1#92 and RAN1#92bis to clarify HARQ-ACK skipping in case of BWP switching for Type-2 HARQ-ACK codebook. The following proposal is made.
Proposal: Clarify the specifications for Type-2 HARQ-ACK codebook to capture the following regarding the UE behavior for HARQ-ACK skipping in case of DL/UL BWP switching based on the agreements from RAN1#91, RAN1#92, and RAN1#92bis:
· The PUCCH transmission that provides the HARQ-ACK information is after the DL/UL BWP change;
· The trigger condition is for the same DL BWP change.
Adopt draft CR [1] for Rel-17 to capture the above.
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Appendix: extended excerpts
The extended excerpt of the existing specifications for HARQ-ACK skipping in case of BWP switching for Type-1 HARQ-ACK codebook is provided in the following:
	Excerpt from [TS 38.213 v17.9.0] 
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
-	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 for serving cell , or the active DL BWP for serving cell  is dormant BWP,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , {7, 8, 12, 16, 20, 24, 28, 32} for , and {13, 16, 24, 32, 40, 48, 56, 64} for 
-	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-v1700
-	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-DCI-1-2-r17
-	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-v1700 and dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-DCI-1-2-r17
-	If an inapplicable value in dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 is provided, the value is excluded from 
-	If the UE is configured to monitor PDCCH for multicast DCI formats for serving cell 
-	if the UE is provided fdmed-ReceptionMulticast or if the UE is not provided type1CodebookGenerationMode = 'mode1'
-	if the UE is configured to monitor PDCCH for DCI format 4_2, dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 is provided by pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided; otherwise, by pucch-Config/pucch-ConfigurationList
-	if UE is configured to monitor PDCCH for DCI format 4_1,  for multicast, , is provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and dl-DataToUL-ACK-MulticastDCI-Format4-1, if provided; otherwise, by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
-	otherwise,  is provided by  dl-DataToUL-ACK or DL-DataToUL-ACK-v1700
-	otherwise,  is provided by dl-DataToUL-ACK-ForDCI Format4-1 if provided; otherwise, by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
-	else, if the UE is provided type1CodebookGenerationMode = 'mode1', the UE
-	determines a first  set as , a second  set as , and a third  set as 
-	if the UE is configured to monitor PDCCH for DCI format 4_2, dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 is provided by pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided; otherwise, by pucch-Config/pucch-ConfigurationList
-	if UE is configured to monitor PDCCH for DCI format 4_1,  is provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and dl-DataToUL-ACK-MulticastDCI-Format4-1, if provided; otherwise, by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
-	otherwise,  is provided by dl-DataToUL-ACK or DL-DataToUL-ACK-v1700
-	otherwise,  is provided by dl-DataToUL-ACK-ForDCI Format4-1 if provided; otherwise, by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
b)	on a set of row indexes  of a table that is associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214], where the row indexes  of the table are provided by 
-	the union of row indexes of time domain resource allocation tables for DCI formats the UE is configured to monitor PDCCH for serving cell  if the UE is not configured to monitor PDCCH for multicast DCI formats for serving cell , or is not provided type1CodebookGenerationMode = 'mode1' and is not provided fdmed-ReceptionMulticast, or, if any, for the first  set
-	the union of row indexes of time domain resource allocation tables for DCI format 1_0 and/or DCI format 1_1 and/or DCI format 1_2 for serving cell  if UE is provided fdmed-ReceptionMulticast, or for the second  set, if any
-	the union of row indexes of time domain resource allocation tables for multicast DCI formats the UE is configured to monitor PDCCH for serving cell  if UE is provided fdmed-ReceptionMulticast, or for the third  set, if any
-	if the UE is provided referenceOfSLIVDCI-1-2, for each row index with slot offset  and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for any PDCCH monitoring occasion in any slot where the UE monitors PDCCH for DCI format 1_2 and with starting symbol , if  for normal cyclic prefix and   for extended cyclic prefix, add a new row index in the set of row indexes of the table by replacing the starting symbol  of the row index by 
c)	on the ratio  between the downlink SCS configuration  and the uplink SCS configuration  provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in clause 11.1 
e)	if ca-SlotOffset is provided, on and  provided by ca-SlotOffset for serving cell , or on  and  provided by ca-SlotOffset for the primary cell, as described in [4, TS 38.211].
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = joint
where 
-	a serving cell is placed in a first set  of  serving cells if the serving cell includes a first CORESET, and
-	a serving cell is placed in a second set  of  serving cells if the serving cell includes a second CORESET, and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
If a UE is provided fdmed-ReceptionMulticast and the UE is configured to monitor PDCCH for detection of unicast DCI formats and to monitor PDCCH for detection of multicast DCI formats 
-	a serving cell is placed in a first set  of  serving cells if the UE is configured to monitor PDCCH for DCI formats 1_0/1_1/1_2 for scheduling on serving cell , and
-	a serving cell is placed in a second set  of  serving cells if the UE is configured to monitor PDCCH for detection of DCI format 4_1/4_2 for scheduling on serving cell , and
-	serving cells are placed in a set according to an ascending order of a serving cell index
[bookmark: _Hlk143778804]the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-config for the set  and setting , maxCodeBlockGroupsPerTransportBlock to 1, and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-configMulticast for the set  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is provided type1-Codebook-Generation-Mode = 'mode1', the UE separately applies the following pseudo-code for each of the first  set, the second  set, and third  set as the set of slot timing values , and for the corresponding sets of row indexes as  to obtain first, second, and third Type-1 HARQ-ACK sub-codebooks, and concatenates the first, second, and third, Type-1 HARQ-ACK sub-codebooks to obtain the Type-1 HARQ-ACK codebook. The UE sets maxCodeBlockGroupsPerTransportBlock to 1 for determining the third Type-1 HARQ-ACK sub-codebook.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is not provided fdmed-ReceptionMulticast, the UE generates a Type-1 HARQ-ACK codebook using the maximum value of maxNrofCodeWordsScheduledByDCI in PDSCH-config and PDSCH-configMulticast in the following pseudo-code.
If timeDomainHARQ-BundlingType1 is provided
-	set 
-	set  to the set of row indexes that include the last SLIV of each row of set 
If the set of rows  includes a row with more than one SLIV entry as described in [6, TS 38.214] and timeDomainHARQ-BundlingType1 is not provided, the set of rows  and the set of slot timing values  are updated in this clause according to the following pseudo-code. 
set  to the set of rows 
set  to the cardinality of 
set  – index of row in set 
set 
set 
while 
set  to the set of entries for row 
set  to the set of  values of entries for row 
set 
set  to the cardinality of 
set  to the cardinality of 
set  – index of element in set  – index of element in 
while 
;
;
end while
while 
;
;
end while
;
end while
;
For the set of slot timing values , the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases or TCI state update according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases. If a UE provides HARQ-ACK information corresponding to detection of a DCI format that provides TCI state update without scheduling PDSCH reception, as described in [6, TS 38.214], a location in the Type-1 HARQ-ACK codebook for the HARQ-ACK information is same as when the DCI format schedules a PDSCH reception with CBGs or with transport blocks that are correctly decoded.
In the following pseudo-code, the subslotLengthForPUCCH is for the primary cell if the UE is provided pucch-sSCellPattern; otherwise, subslotLengthForPUCCH is for the serving cell of the PUCCH transmission.
Set  - index of occasion for candidate PDSCH reception or SPS PDSCH release or TCI state update
Set 
Set 
Set  to the cardinality of set 
Set  – index of slot timing values , in descending order of the slot timing values, in set  for serving cell 
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
if  or subslotLengthForPUCCH is provided for the HARQ-ACK codebook
Set  – index of a DL slot overlapping with an UL slot
Set  to a number of DL slots overlapping with UL slot  if subslotLengthForPUCCH is provided for the HARQ-ACK codebook; otherwise, 
while  
if pdsch-TimeDomainAllocationListForMultiPDSCH and timeDomainHARQ-BundlingType1 are provided for serving cell 
;
;
elseif pdsch-TimeDomainAllocationListForMultiPDSCH is provided and timeDomainHARQ-BundlingType1 is not provided for serving cell 
;
else 
Set  to the set of rows
end if
Set  to the cardinality of 
Set  – index of row in set 
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell of PUCCH transmission, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
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The extended excerpt of the existing specifications for HARQ-ACK skipping in case of BWP switching for Type-2 HARQ-ACK codebook is provided in the following:
	Excerpt from [TS 38.213 v17.9.0]
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs for multicast or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI for multicast or per G-CS-RNTI using maxNrofCodeWordsScheduledByDCI in pdsch-ConfigMulticast except the procedures for SPS PDSCHs and applies the procedures in this clause using maxNrofCodeWordsScheduledByDCI provided in pdsch-Config for unicast DCI formats excluding the unicast DCI format activating SPS PDSCH receptions, and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats excluding the unicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values excluding the multicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for unicast and multicast SPS PDSCH receptions. 
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, on an active DL BWP of a serving cell , as described in clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values, or a dl-DataToUL-ACK, dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-v1700 or dl-DataToUL-ACK-DCI-1-2-r17 value if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, for PUCCH transmission with HARQ-ACK information in slot , as described in clause 9.2.3, in response to PDSCH receptions, or in response to a DCI format having associated HARQ-ACK information without scheduling PDSCH reception
-	slot offsets  [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions and by pdsch-AggregationFactor, or pdsch-AggregationFactor-r16, or repetitionNumber, when provided.
The set of PDCCH monitoring occasions for DCI formats scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are indexed in an ascending order of their start times. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pairs in which PDSCH receptions that provide transport blocks with enabled HARQ-ACK information report, or HARQ-ACK information bits that are not in response for PDSCH receptions, associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair, 
-	second in ascending order of serving cell index, and 
-	third in ascending order of PDCCH monitoring occasion index , where . 
If, for an active DL BWP of a serving cell, 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, and is provided ackNackFeedbackMode = joint, the value of the counter DAI is in the order of the first CORESETs and then the second CORESETs for a same serving cell index and a same PDCCH monitoring occasion index. 
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) that provide transport blocks with enabled HARQ-ACK information report, or HARQ-ACK information that does not correspond to PDSCH receptions, associated with DCI formats, excluding the SPS activation DCI, is present, up to the current PDCCH monitoring occasion  and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, 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, and is provided ackNackFeedbackMode = joint, the total DAI value counts the {serving cell, PDCCH monitoring occasion}-pair(s) for both the first CORESETs and the second CORESETs.
Denote by  the number of bits for the counter DAI and set . Denote by  the value of the counter DAI in a DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, on serving cell  in PDCCH monitoring occasion  according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by  the value of the total DAI in a DCI format in PDCCH monitoring occasion  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 . A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.
If the UE transmits HARQ-ACK information in a PUCCH in slot  and for any PUCCH format, the UE determines the , for a total number of  HARQ-ACK information bits, according to the following pseudo-code:
Set  – PDCCH, with DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling a PDSCH reception, monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set 
Set 
Set 
Set 
Set  to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, 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, and is provided ackNackFeedbackMode = joint, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates type2-HARQ-ACK-Codebook and receives a number  of PDSCHs on a serving cell c that are scheduled by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion m, the serving cell c is counted  times for PDCCH monitoring occasion m in increasing order of the PDSCH reception starting time 
Set  to the number of PDCCH monitoring occasion(s)
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
else
if there is a PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on serving cell  associated with PDCCH in PDCCH monitoring occasion , or there is a PDCCH providing a DCI format associated with HARQ-ACK information without scheduling PDSCH reception on serving cell  
*** Unchanged parts are omitted ***




