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Introduction
In this contribution, the last DCI determination across two sub-codebooks when multi-PDSCH scheduling is configured are discussed. 
Discussion
In Rel-16 CA/DC enhancements, cross carrier scheduling with different SCS for scheduling cell and scheduled cell was introduced. When the scheduling cell has smaller SCS than the scheduled cell, multiple DCIs for PDSCH scheduling for a scheduled cell can be transmitted in the same PDCCH monitoring occasion in the scheduling cell, depending on the UE capability. 
In legacy single PDSCH scheduling, a DCI can schedule only one PDSCH. When multi-PDSCH scheduling is configured for a scheduled cell, a DCI can schedule more than one PDSCHs in a scheduled cell. For Type-2 codebook, two sub-codebooks are included, where one is for the single PDSCH scheduling and the other one is for the multi-PDSCH scheduling.  When the two sub-codebooks are indicated in the same slot, the two sub-codebooks are concatenated and transmitted in the PUCCH resource indicated by the last DCI. 
DAI counting is separate for the two sub-codebooks. It means that there are respective last DCIs for the two sub-codebooks, i.e., the last DCI for single PDSCH scheduling and the last DCI for multi-PDSCH scheduling. If the last DCI for single PDSCH scheduling and the last DCI for multi-PDSCH scheduling are transmitted in the different monitoring occasion, it is clear that the DCI transmitted in the later monitoring occasion is the last DCI for PUCCH resource determination. However, if last DCI for single PDSCH scheduling and the last DCI for multi-PDSCH scheduling are transmitted in the same monitoring occasion, which one is the last DCI for PUCCH resource determination is not clear.
Observation 1: Which one is the last DCI for PUCCH resource determination is not clear when the last DCI for single PDSCH scheduling and the last DCI for multi-PDSCH scheduling are transmitted in the same monitoring occasion
In the current specification, the mechanism for counter DAI order for a sub-codebook is defined as below.
	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, excluding PDSCH receptions that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if downlinkHARQ-FeedbackDisabled is provided, 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 . 


[bookmark: _GoBack]In general, the DCI with the largest counter DAI is the last DCI for a sub-codebook. In our understanding, the mechanism of DAI order should be used to determine the last DCI and PUCCH resource across the two sub-codebooks. When the last DCI for single PDSCH scheduling and the last DCI for multi-PDSCH scheduling are transmitted on the same PDCCH monitoring occasion for a scheduled cell, the serving cell index can be reused to determine the last DCI and PUCCH resource. If the scheduled serving cell are the same, the PDSCH starting time can be reused to determine the last DCI and PUCCH resource. Among the multiple scheduled PDSCHs, the first PDSCH should be used. An example is shown in Figure 1. DCI 1 and DCI 2 are transmitted on the same PDCCH monitoring occasion. DCI 1 schedules PDSCH 1 and PDSCH 2, and PDSCH 3. DCI 2 schedules PDSCH 4. Among PDSCH 1, PDSCH 2, and PDSCH 3, the starting time of PDSCH 1 should be used to determine the last DCI. DCI 2 should be the last DCI since the PDSCH 4 has later starting time. 


Figure 1 An example of single PDSCH scheduling and multi-PDSCH scheduling
Proposal 1: The mechanism of DAI order should be reused for last DCI determination across sub-codebooks.
An accompanied CR is also provided.
Conclusion
Based on the discussion above, we have the following observation and proposal.
Observation 1: Which one is the last DCI for PUCCH resource determination is not clear when the last DCI for single PDSCH scheduling and the last DCI for multi-PDSCH scheduling are transmitted in the same monitoring occasion.
Proposal 1: The mechanism of DAI order should be reused for last DCI determination across sub-codebooks.
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