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1 Introduction
In this contribution, we discuss the inconsistencies between the specifications and agreements for HARQ-ACK transmission.
2 Discussion
2.1 Type 2 HARQ-ACK codebook for CBG
In RAN1#91, the following agreements were made for CBG-based HARQ-ACK transmission.

Agreements:

· Generate 2 HARQ-ACK sub-codebooks (sub-CBs) 

· First sub-CB is for transmissions with TB-based HARQ-ACK, second sub-CB is for transmissions with CBG-based HARQ-ACK

· The sub-CBs are combined in a single HARQ-ACK codebook (sub-CB for TB-based HARQ-ACK is placed first)

· No additional reliability enhancements

Based on the current description in TS 38.213 (section 9.1.3.1), to determine the second HARQ-ACK sub-codebook for CBG-based HARQ-ACK,
· the UE determines the 
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 according to the previous pseudo-code,
· 
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 is the number of serving cells configured with PDSCH-CodeBlockGroupTransmission, and
· the UE generates 
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 HARQ-ACK information bits per transport block for a serving cell from the 
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is the number of serving cells configured with CBG, the HARQ-ACK information bits corresponding to CBG-based transmission may not be transmitted.
	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel
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if PDCCH monitoring occasion [image: image10.wmf]m

 is before an active DL BWP change on serving cell [image: image11.wmf]c

 or an active UL BWP change on the PCell and an active DL BWP change is not triggered by a DCI format 1_1 in PDCCH monitoring occasion [image: image12.wmf]m
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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-SpatialBundlingPUCCH is not provided 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 maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
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 = HARQ-ACK information bit corresponding to the first transport block of this cell
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 = HARQ-ACK information bit corresponding to the second transport block of this cell
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elseif the higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided 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 maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
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 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
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else
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end if 
end if
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end while
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if the higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided  and the UE is configured by higher layer parameter maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,
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One example is shown in Figure 1, the maxNrofCodeWordsScheduledByDCI=1 for all of the serving cells, and 
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. Since 
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only expresses the number of serving cells configured with CBG during the pseudo-code, the generation of HARQ-ACK information bits based on the pseudo-code is only based serving cell 0 and 1.
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Figure 1: One example for CBG-based transmission
Proposal 1: The description of the second HARQ-ACK sub-codebook for CBG-based transmission should be modified.
----------------------------------------------------Text proposal ------------------------------------------------------------------
	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel
……
the UE determines the 
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 according to the previous pseudo-code with the following modifications
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Instead of generating one HARQ-ACK information bit per transport block for a serving cell from the 
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 HARQ-ACK information bits for serving cell 
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---------------------------------------------------End of text proposal ------------------------------------------------------------
3 Conclusions
In this contribution, we discuss the inconsistencies between the specifications and agreements for HARQ-ACK transmission with following agreement:
Proposal 1: The description of the second HARQ-ACK sub-codebook for CBG-based transmission should be modified.
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