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1. Introduction
In this contribution, we would like to present some discussions about some remaining issues of Type-1 HARQ-ACK codebook in case of multi-PDSCH/PUSCH scheduling via a single DCI.
2. Discussion
For multi-PDSCH scheduling, there may be only a single valid PDSCHs among multiple scheduled PDSCHs. Meanwhile, Type-1 HARQ-ACK codebook can be configured with time domain bundling. In this case, for the candidate PDSCH reception occasion  corresponding to the multiple scheduled PDSCHs, it is straight forward that the value of HARQ-ACK information bit should be equal to the value of HARQ-ACK information bit for the single valid PDSCH among the multiple scheduled PDSCHs. However, the pseudo-code in TS 38.213 has not correctly captured how to generate the HARQ-ACK information bit for the single valid PDSCH among multiple scheduled PDSCHs. 
Observation 1: The current pseudo-code for Type-1 HARQ-ACK codebook generation with time domain bundling fails to capture the case of single valid PDSCH among multiple PDSCHs scheduled by a single DCI.
However, according to the discussions in the previous meeting, there seems two different interpretations on the“a PDSCH associated with occasion m” as highlighted below. 
	TS 38.213, h20:
…
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 a 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 bits corresponding to first transport blocks in PDSCH receptions, 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 bits corresponding to second transport blocks in PDSCH receptions, 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 ;
….


· Interpretation 1: “a PDSCH associated with occasion ”is a PDSCH scheduled in the corresponding DL slot of occasion , and the corresponding DL slot of occasion  is the DL slot where the last SLIV locates for determining occasion  Under this interpretation, an example of HARQ-ACK codebook generation is given in Figure 1, assuming a single TDRA row and a single DCI scheduling multiple valid PDSCHs for simplicity.


Figure 1. Example of HARQ-ACK codebook generation for Interpretation 1
· Interpretation 2: “a PDSCH associated with occasion ”is a PDSCH of which the corresponding HARQ-ACK information is mapping to occasion  Under this interpretation, an example of HARQ-ACK codebook generation is given in Figure 2, assuming a single TDRA row and a single DCI scheduling multiple valid PDSCHs for simplicity.


Figure 2. Example of HARQ-ACK codebook generation for Interpretation 2
How to update the pseudo-code to capture the case of single valid PDSCH among multiple scheduled PDSCHs depends on which interpretation we assume. Based on Interpretation 1, we provide CR#1 for consideration. Based on Interpretation 2, we provide CR#2 for consideration.
Observation 2: There are two possible interpretations on the “a PDSCH associated with occasion m”. How to update the pseudo-code to capture the case of single valid PDSCH among multiple scheduled PDSCHs depends on which interpretation we assume.
Proposal 1: If Interpretation 1 is the common understanding, adopt CR#1. If Interpretation 2 is the common understanding, adopt CR#2.
· Interpretation 1: “a PDSCH associated with occasion ”is a PDSCH scheduled in the corresponding DL slot of occasion , and the corresponding DL slot of occasion  is the DL slot where the last SLIV locates for determining occasion 
· Interpretation 2: “a PDSCH associated with occasion ”is a PDSCH of which the corresponding HARQ-ACK information is mapping to occasion 
3. Conclusion
According to the discussions above, we have the following observations and proposals Type-1 HARQ-ACK codebook in case of multi-PDSCH/PUSCH scheduling via a single DCI.
Observation 1: The current pseudo-code for Type-1 HARQ-ACK codebook generation with time domain bundling fails to capture the case of single valid PDSCH among multiple PDSCHs scheduled by a single DCI.
Observation 2: There are two possible interpretations on the “a PDSCH associated with occasion m”. How to update the pseudo-code to capture the case of single valid PDSCH among multiple scheduled PDSCHs depends on which interpretation we assume.
Proposal 1: If Interpretation 1 is the common understanding, adopt CR#1. If Interpretation 2 is the common understanding, adopt CR#2.
· Interpretation 1: “a PDSCH associated with occasion ”is a PDSCH scheduled in the corresponding DL slot of occasion , and the corresponding DL slot of occasion  is the DL slot where the last SLIV locates for determining occasion 
· Interpretation 2: “a PDSCH associated with occasion ”is a PDSCH of which the corresponding HARQ-ACK information is mapping to occasion 
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