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1 Introduction

This contribution considers residual aspects of CA operation, including:

a) Candidate PDSCH occasions for semi-static HARQ-ACK codebook
b) HARQ-ACK codebook piggybacked to multi-slot PUSCH 
2 Discussion 
2.1 Candidate PDSCH occasions for semi-static HARQ-ACK codebook
When a UE is configured with semi-static HARQ-ACK codebook, UE determines the candidate PDSCH occasions for HARQ-ACK codebook based on slot timing values K1, the PDSCH-TimeDomainResourceAllocation table and tdd-UL-DL-ConfigurationCommon/ tdd-UL-DL- ConfigurationCommon2/ tdd-UL-DL-ConfigDedicated.  For different DCI format or in different search space/ CORESET, the slot timing values K1 and PDSCH-TimeDomainResourceAllocation table could be different. The current specification [1] captures how to deal with different slot timing values K1, which was agreed in RAN1 92b that restricting HARQ-ACK timings for DCI format 1_0 to be a subset of ones configured for DCI format 1_1 for a given cell. Because the PDSCH-TimeDomainResourceAllocation table for different DCI format has just been agreed in last meeting, there is no discussion on how to associate the candidate PDSCH occasions for different PDSCH-TimeDomainResourceAllocation tables yet. 
The following agreement was made on PDSCH-TimeDomainResourceAllocation table configuration for different CSS and CORESET.
	Agreements:

For C-RNTI and CS-RNTI in CSS at least in Pcell (FFS Scell Type 3 CSS)

· If the CSS is not associated with CORESET#0 and PDSCH-Config has provided a table 

· Use this table for PDSCH transmission scheduled by DCI in CSS

· else if PDSCH-ConfigCommon has provided a table

· Use this table for PDSCH transmission scheduled by DCI in CSS

· else

· Use the default PDSCH table A (mux pattern 1)

· Note: Same table is used as in USS

· Note: If some entries in the table before RRC reconfiguration and in the table after RRC reconfiguration are the same, the UE can be schedulable during the RRC reconfiguration period

· No specification impact

· Note: it is assumed that random access response can be received in CORESET #0

For C-RNTI and CS-RNTI in CSS:

· if the CSS is not associated with CORESET#0 and PUSCH-Config has provided a table 

· Use this table for PUSCH transmission scheduled by DCI in CSS

· else if PUSCH-ConfigCommon has provided a table for PUSCH

· Use this table for PUSCH transmission scheduled by DCI in CSS

· else

· Use the default PUSCH table

· Note: Same table is used as in USS

· Note: If some entries in the table before RRC reconfiguration and in the table after RRC reconfiguration are the same, the UE can be schedulable during the RRC reconfiguration period

· No specification impact

· Note: it is assumed that random access response can be received in CORESET #0


According to the above agreement, PDSCH can be scheduled by two different PDSCH-TimeDomainResourceAllocation table which depends on whether it is scheduled by DCI in CCS associated with CORESET #0 or not. 

Similar to restricting HARQ-ACK timings for DCI format 1_0 for reducing the HARQ-ACK codebook size, the number of PDSCH reception occasions per slot can be determined only by the table for DCI formats associated with CORESET other than CORESET #0. That is, restricting the PDSCH-TimeDomainResourceAllocation table for DCI formats detected in CSS to include a subset of SLIV values configured for DCI formats associated with other CORESET. Then, the HARQ-ACK information for PDSCHs scheduled by DCI in CSS associated with CORESET #0 can be placed within the PDSCH occasions derived by DCI formats associated with other CORESET.

A proposed text for [1] is provided below.
	9.1.2.1  Type-1 HARQ-ACK codebook in physical uplink control channel
…
For rows of PDSCH-TimeDomainResourceAllocation associated with a same value of 
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, the UE is not expected to receive more than one PDSCH in a same slot. 
If a UE is provided higher layer parameter dl-DataToUL-ACK, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by higher layer parameter dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell.
If a UE is provided higher layer parameter PDSCH-TimeDomainResourceAllocation in PDSCH-Config, the UE does not expect to be indicated by DCI format 1_0 in CSS associated with CORESET #0 a SLIV value that does not belong to the intersection of the set of SLIV values provided by PDSCH-TimeDomainResourceAllocation in PDSCH-ConfigCommon or Default PDSCH time domain resource allocation A [6, 38.214] and the set of SLIV values provided by higher layer parameter PDSCH-TimeDomainResourceAllocation in PDSCH-Config for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if higher layer parameter maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided  and generates HARQ-ACK information with value of ACK for the second transport block if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided. 

…


Proposal 1: PDSCH reception occasions for PDSCHs scheduled by DCI formats in the CSS associated with CORESET #0 is a subset of the ones for PDSCHs scheduled by DCI formats associated with other CORESET. 
2.2 HARQ-ACK codebook piggybacked to multi-slot PUSCH

	Agreements:

· When single slot PUCCH overlaps with multi-slot PUSCH repetition in a slot, if the timeline requirement is met for the overlapped slot, multiplexing UCI on PUSCH in the overlapped slot; otherwise, it is considered as an error case for the overlapped slot


Based on the above agreements, it seems possible to multiplex UCI in any one or more PUSCHs of a multi-slot PUSCH transmission. On one hand, the existing HARQ-ACK timing indication mechanism can support HARQ-ACK feedback in any one or more PUSCHs. On the other hand, the existing single UL DAI bit field in the UL grant scheduling the multi-slot PUSCH cannot indicate HARQ-ACK codebook size/presence for more than one slot. As discussed in companion contribution [2], in order to complete the specifications, a decision is needed whether to multiplex HARQ-ACK in all PUSCH repetitions or only in a PUSCH repetition indicated by the HARQ-ACK timing field in a corresponding DL assignment.
3 Conclusions

This contribution considered the remaining aspects for CA operation, and proposes the following. 
Proposal 1: PDSCH reception occasions for PDSCHs scheduled by DCI formats in the CSS associated with CORESET #0 is a subset of the ones for PDSCHs scheduled by DCI formats associated with other CORESET. 
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