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< Unchanged parts are omitted >
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

For a serving cell 
[image: image1.wmf]c

 and the active DL BWP and the active UL BWP, as described in Subclause 12, the UE determines a set of 
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 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot 
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. The determination is based:

a) on a set of slot timing values 
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K

 associated with the active DL 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: image5.wmf]c

, 
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K

 is  provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0;
b. If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_0 on serving cell 
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, or if the UE is configured to monitor PDCCH for both DCI format 1_0 and DCI format 1_1 on serving cell 
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, 
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K

 is provided by higher layer parameter DL-data-DL-acknowledgement for DCI format 1_1; 
c. If the UE is configured to monitor PDCCH for both DCI format 1_0 and DCI format 1_1 on serving cell 
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, 
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K

 for DCI format 1_0 is  provided by the intersection of (a) the set of slot timing values provided by higher layer parameter DL-data-DL-acknowledgement for DCI format 1_1 and (b) the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8}.
b) when provided, on a set of row indexes of a table provided by higher layer parameter pdsch-symbolAllocation associated with the active DL BWP and defining respective sets of slot offsets 
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]; and
c) when provided, on higher layer parameter UL-DL-configuration-common, higher layer parameter UL-DL-configuration-common-Set2, and higher layer parameter UL-DL-configuration-dedicated as described in Subclause 11.1; and
d) on a PDCCH monitoring periodicity, a PDCCH monitoring offset, and a PDCCH monitoring pattern within a slot for each search space in the set of search spaces configured to the UE for PDCCH candidates corresponding to DCI format 1_0 or DCI format 1_1 for serving cell 
[image: image13.wmf]c

 as described in Subclause 10.1.
For the set of slot timing values 
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, the UE determines 
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 occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. 

Set 
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 - index of occasion for candidate PDSCH reception or SPS PDSCH release
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 to the cardinality of set 
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Set k =0 – index of slot timing values in set 
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while 
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Set 
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 to the set of rows provided by pdsch-symbolAllocation
Set 
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 to the cardinality of 
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if the UE is provided higher layer parameter UL-DL-configuration-common, or higher layer parameter UL-DL-configuration-common-Set2,  or higher layer parameter UL-DL-configuration-dedicated and at least one OFDM symbol of the PDSCH time resource derived by row 
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 in slot 
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 is configured as UL or slot 
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, does not include at least one configured PDCCH monitoring occasion for PDCCH with DCI format 1_0 or DCI format 1_1, where 
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 is the k-th slot timing value in set 
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 is derived by row 
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 of pdsch-symbolAllocation, 
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end if
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end while
If the UE does not indicate capability to receive more than one unicast PDSCH per slot and
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     else 
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[image: image40.wmf]R


Set 
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 to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of 
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; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row 
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 to the smallest last OFDM symbol index among all rows of 
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end while
end if
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For rows of pdsch-symbolAllocation associated with a same value of 
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, the UE is not expected to receive more than one PDSCH in a same slot.  

A UE does not report HARQ-ACK information corresponding to PDSCH receptions or SPS PDSCH releases that occur prior to a change of the active DL BWP of the UE on any serving cell. 

A UE does not report HARQ-ACK information corresponding to PDSCH receptions or SPS PDSCH releases if the active UL BWP of the UE on the PCell changes between a time of a corresponding DCI format 1_0 or DCI format 1_1 detection and a time of a PUCCH transmission with the HARQ-ACK information.
< Unchanged parts are omitted >
9.1.3
Type-2 HARQ-ACK codebook determination 
This subclause applies if the UE is configured with HARQ-ACK-codebook=dynamic.
9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

Based on maximum and minimum PDSCH-to-HARQ_feedback timing values provided to a UE by union of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0 and the set of slot timing values provided by higher layer parameter DL-data-DL-acknowledgement for DCI format 1_1 of all configured DL BWPs, the UE determines monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling on all configured DL BWPs of a serving cell 
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 and for which the UE transmits HARQ-ACK in a same PUCCH based on respective PDSCH-to-HARQ_feedback timing values. The PDCCH monitoring occasions for PDSCH scheduling on serving cell 
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 are determined based on the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot for each search space in the set of search spaces configured to the UE for PDCCH candidates corresponding to DCI format 1_0 or DCI format 1_1 for serving cell 
[image: image63.wmf]c

. The set of PDCCH monitoring occasions is defined as the union of PDCCH monitoring occasions of all configured DL BWPs across configured cells, ordered in ascending order of start time of the search space associated with a PDCCH monitoring occasion. The cardinality of the set of PDCCH monitoring occasions defines a total number 
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 of PDCCH monitoring occasions.
A value of the counter downlink assignment indicator in DAI field in DCI format 1_0 or DCI format 1_1 denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) associated with DCI format 1_0 or DCI format 1_1 or DCI format 1_0 indicating downlink SPS release is present, up to the current serving cell and current PDCCH monitoring occasion, first in increasing order of serving cell index and then in increasing order of PDCCH monitoring occasion index 
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The value of the total DAI, when present [5, TS 38.212], in DCI format 1_1 denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) associated with DCI format 1_0 or DCI format 1_1 or associated with DCI format 1_0 indicating downlink SPS release is present, up to the current PDCCH monitoring occasion 
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and shall be updated from PDCCH monitoring occasion to PDCCH monitoring occasion. 
Denote 
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 as the value of the counter DAI in DCI format 1_0 or DCI format 1_1 for scheduling on serving cell 
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 in PDCCH monitoring occasion 
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 according to Table 9.1.3-1. Denote 
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as the value of the total DAI DCI format 1_1 in PDCCH monitoring occasion 
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 according to Table 9.1.3-1. The UE shall assume a same value of total DAI in all DCI formats 1_1 in PDCCH monitoring occasion 
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If the UE transmits HARQ-ACK in a PUCCH and for any PUCCH format, the UE shall determine the 
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, for a total number of 
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 HARQ-ACK information bits, according to the following pseudo-code:
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 – serving cell index: lower indices correspond to lower RRC indices of corresponding cell
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 – PDCCH with DCI format 1_0 or DCI format 1_1 monitoring occasion index: lower index corresponds to earlier PDCCH with DCI format 1_0 or DCI format 1_1 monitoring occasion
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 to the number of serving cells configured by higher layers for the UE
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 to the number of PDCCH monitoring occasion(s)
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if there is a PDSCH on serving cell 
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 associated with PDCCH in PDCCH monitoring occasion 
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, or there is a PDCCH indicating downlink SPS release on serving cell 
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if the higher layer parameter HARQ-ACK-spatial-bundling-PUCCH = FALSE and 
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 is a monitoring occasion for PDCCH with DCI format 1_0 or DCI format 1_1 and the UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
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elseif the higher layer parameter HARQ-ACK-spatial-bundling-PUCCH = TRUE and 
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 is a monitoring occasion for PDCCH with DCI format 1_1 and the UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
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if the higher layer parameter HARQ-ACK-spatial-bundling-PUCCH = FALSE and 
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 is a monitoring occasion for PDCCH with DCI format 1_0 or DCI format 1_1 and the UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,
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if SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a slot within the 
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 monitoring occasions for serving cell 
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end while
For a monitoring occasion of a PDCCH with DCI format 1_0 or DCI format 1_1 in at least one serving cell, when a UE receives a PDSCH with one transport block and the maximum value of higher layer parameter Number-MCS-HARQ-DL-DCI  of all configured DL BWPs is 2, the HARQ-ACK response is associated with the first transport block and the UE generates a NACK for the second transport block if spatial bundling is not applied (HARQ-ACK-spatial-bundling-PUCCH = FALSE) and generates HARQ-ACK value of ACK for the second transport block if spatial bundling is applied. 
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