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	Reason for change:
	During RAN1#110 meeting, regarding Type-1 HARQ-ACK codebook generation with time domain bundling two interpretations were discussed, and Interpretation 2 seemed to be the common understanding that “a PDSCH associated with occasion m” is a PDSCH of which the corresponding HARQ-ACK information is mapping to occasion m. Therefore, a corresponding CR should be provided to TS38.213 based on Interpretation 2.
Besides, the case when there is only one valid PDSCH scheduled by a DCI indicating multiple SLIVs is not covered by the pseudo code of Type-1 HARQ-ACK codebook generation with time domain bundling.

	
	

	Summary of change:
	Revise the pseudo code of Type-1 HARQ-ACK codebook generation based on Interpretation 2.
Include the case when there is only one valid PDSCH scheduled by a DCI indicating multiple SLIVs by changing “HARQ-ACK information bits” / “first transport blocks in PDSCH receptions” / “second transport blocks in PDSCH receptions” / “all transport blocks in PDSCHs” to “HARQ-ACK information bit(s)” / “first transport block(s) in PDSCH reception(s)” / “second transport block(s) in PDSCH reception(s)” / “all transport block(s) in PDSCH(s)”, respectively. It should be noted that when only one HARQ-ACK information bit is provided as input for binary AND operation, the output of the binary AND operation is equal to the HARQ-ACK information bit itself.

	
	

	Consequences if not approved:
	The pseudo code of Type-1 HARQ-ACK codebook generation with time domain bundling is not consistent with the common understanding of Interpretation 2. Besides, HARQ-ACK reporting for the case when there is only one valid PDSCH scheduled by a DCI indicating multiple SLIVs cannot be supported.
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Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cells including, when applicable, cells in the set  and the set 
Set - HARQ-ACK information bit index
Set  to the number of serving cells configured by higher layers for the UE
while 
Set  – index of occasion for candidate PDSCH reception, or SPS PDSCH release, or TCI state update
while 
if enableTimeDomainHARQ-Bundling is provided for serving cell and more than onea PDSCH associated with occasion  is scheduled by a DCI format indicating a TDRA row that includes more than one SLIV entry
if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell 
if the PDSCH is associated with the last SLIV in the TDRA row
 = binary AND operation of the HARQ-ACK information bit(s) corresponding to first transport block(s) in PDSCH reception(s), that do not overlap with an uplink symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, scheduled by the DCI format on serving cell ;
;
 = binary AND operation of the HARQ-ACK information bit(s) corresponding to second transport block(s) in PDSCH reception(s), that do not overlap with an uplink symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, scheduled by the DCI format on serving cell ;
else
 NACK;
;
 NACK;
end if
;
elseif harq-ACK-SpatialBundlingPUCCH is provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell 
if the PDSCH is associated with the last SLIV in the TDRA row;
 = binary AND operation of the HARQ-ACK information bit(s) corresponding to all transport block(s) in PDSCH(s), that do not overlap with an uplink symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, scheduled by the DCI format of serving cell  
if the UE receives one transport block, the UE assumes ACK for the second transport block;
else
 = NACK;
end if
;
else
if the PDSCH is associated with the last SLIV in the TDRA row;
 =binary AND operation of the HARQ-ACK information bit(s) corresponding to all transport block(s) in PDSCH(s), that do not overlap with an uplink symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, scheduled by the DCI format of serving cell 
else
 = NACK;
end if
;	
end if
else
if harq-ACK-SpatialBundlingPUCCH is not provided, PDSCH-CodeBlockGroupTransmission is not provided, and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,
= HARQ-ACK information bit corresponding to a first transport block of this cell;
;
 = HARQ-ACK information bit corresponding to a second transport block of this cell;
;
elseif harq-ACK-SpatialBundlingPUCCH is provided, and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,
 = binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks of this cell 
if the UE receives one transport block, the UE assumes ACK for the second transport block;
;
elseif PDSCH-CodeBlockGroupTransmission is provided, and  CBGs are indicated by maxCodeBlockGroupsPerTransportBlock for serving cell ,
Set - CBG index
while 
 = HARQ-ACK information bit corresponding to CBG  of the first transport block;
if the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell 
 = HARQ-ACK information bit corresponding to CBG  of the second transport block;
end if
;
end while
, where  is the value of maxNrofCodeWordsScheduledByDCI for the active DL BWP of serving cell ;
else
 = HARQ-ACK information bit of serving cell ;
;
end if
end if
;
end while
;
end while
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