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1 Introduction
In this contribution, we discuss an unclear case of type-2 HARQ codebook with slot aggregation.

2 Discussion
Based on the current description in TS 38.213 (section 9.1.3.1), both the counter DAI and total DAI are defined based on the number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s). 
	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

…….

A value of the counter downlink assignment indicator (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) or SPS PDSCH release(s) associated with DCI format 1_0 or DCI format 1_1 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) or SPS PDSCH release(s) associated with DCI format 1_0 or DCI format 1_1 is present, up to the current PDCCH monitoring occasion 
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 and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. 
…….


If the UE is provided higher layer parameter pdsch-AggregationFactor, multiple PDSCHs are used to transmit one TB, and the value of pdsch-AggregationFactor can be 2, 4 or 8. According the current definition, multiple PDSCHs used to transmit one TB should be separately counted. Therefore, the following two issues should be considered for type-2 HARQ codebook with slot aggregation:
· Issue 1: More ambiguities caused by DL missing
Without slot aggregation, the ambiguity about total number of UCI bits exits when four continuous DL grants are missed. However, when pdsch-AggregationFactor is 4 or 8, the missing of any one DL grant leads to the ambiguity about total number of UCI, as shown in Figure 1.
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Figure 1: Ambiguity caused by missing of any one DL grant (pdsch-AggregationFactor =4)
· Issue 2: More redundant ACK/NACK bits are transmitted
One example is shown in Figure 2, slot aggregation is configured on CC2. Although only three TBs are scheduled, ten ACK/NACK bits need to be transmitted on PUCCH. This result is contrary to the original intention of type-2 HARQ codebook.
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Figure 2: More redundant ACK/NACK bits (pdsch-AggregationFactor =8)
To solve the above issues, we propose that multiple PDSCHs used to transmit one TB should be counted once in both counter DAI and total DAI.
Proposal 1: The descriptions of DAI for type-2 HARQ codebook should be modified to better support slot aggregation.
----------------------------------------------------Text proposal ------------------------------------------------------------------
	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

…….

A value of the counter downlink assignment indicator (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 different TB(s) or SPS PDSCH release(s) associated with DCI format 1_0 or DCI format 1_1 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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, where 
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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 different TB(s) or SPS PDSCH release(s) associated with DCI format 1_0 or DCI format 1_1 is present, up to the current PDCCH monitoring occasion 
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 and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. 
…….


---------------------------------------------------End of text proposal ------------------------------------------------------------
3 Conclusions
In this contribution, we discuss an unclear case of type-2 HARQ codebook with slot aggregation with following agreement:
Proposal 1: The descriptions of DAI for type-2 HARQ codebook should be modified to better support slot aggregation.
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