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1 Introduction
There were many discussions from RAN1#104-e to RAN1#106-e meeting [1]-[4] regarding PDSCH/PUSCH enhancements beyond 52.6GHz in several aspects such as multi-PDSCH/PUSCH scheduling, Type-1 HARQ-ACK codebook generation, Type-2 HARQ-ACK codebook generation and HARQ timing. In this contribution, we discuss a remaining issue for Type-2 HARQ-ACK codebook generation as enhancements for multi-PDSCH/PUSCH scheduling with a single DCI and a remaining issue related determining HARQ process number for HARQ operation on multi-PDSCH/PUSCH.

2 [bookmark: OLE_LINK71][bookmark: OLE_LINK72]Discussion on multi-PDSCH/PUSCH scheduling with a single DCI
[bookmark: OLE_LINK69]Issue 1: Construction of Type-2 HARQ-ACK codebook when CBG operation is configured.
	Agreement at RAN1 #106-e: [4]:
Adopt Alt 1 (C-DAI/T-DAI is counted per DCI) for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs.
Agreement at RAN1#106-e: [4]:
Consider the following options to construct type-2 HARQ-ACK codebook when CBG operation is configured, and down-select to one of the following options in RAN1#106bis-e.
· Option 1: HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· Option 2: HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.
· Option 3: UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.
· Note: Multi-PDSCH reception refers to the case where multiple PDSCHs are scheduled by a DCI that is configured with TDRA table containing at least one row with multiple SLIVs.


 In the previous RAN1#106-e meeting, it was agreed to adopt Alt-1, i.e., C-DAI/T-DAI is counted per DCI for generating Type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs. One of the remaining issues is how to construct Type-2 HARQ-ACK codebook when CBG operation is configured for a cell within the same PUCCH group. It was also discussed at the RAN1#106-e meeting, and RAN1 agreed to down-select to one of the following options in RAN1#106bis-e meeting. 
· Option 1: HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· Option 2: HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.
· Option 3: UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.
For the Option 1, similar to the method of constructing Type-2 HARQ-ACK codebook with 2 sub codebooks that one is for TB based and the other is for CBG-based as in Rel-15 when CBG is configured, one is for HARQ-ACK bits corresponding TB based transmission and the other is for HARQ-ACK bits corresponding to CBG-based PDSCH and multi-PDSCH reception into the same sub-codebook. The maximum number of HARQ-ACK bits should be reported per DCI according to agreed Alt-1, i.e., C-DAI/T-DAI is counted per DCI for generating Type-2 HARQ-ACK codebook corresponding to a DCI. The maximum number of HARQ-ACK bits can be defined as the maximum value of between the maximum value of configured # of CBG and the maximum # of multiple-PDSCH(s) which can be scheduled by a TDRA index per DCI. It seems beneficial to maintain the total number of sub-codebooks as 2 as in Rel-15 by merging the sub-codebook for HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception as compared with Option 2 which requires 3 sub-codebooks, the additional overhead of T-DAI in DCI and resolving of missing the last PDCCH.
· Proposal 1: We propose to support Option 1 that HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.

Issue2: HARQ process number determination for the collision on flexible symbol(s)
	Agreement at RAN1#106-e: [4]:
If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s).
· FFS: HARQ process number determination for the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0.


In the previous RAN1#106-e meeting, it was agreed that HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s), if a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. It was FFS on HARQ process number determination for the case where the UE is configured to monitor DCI format 2_0. Considering ambiguity between gNB and UE due to SFI missing, it seems beneficial not to skip HARQ process number for the PDSCH/PUSCH collided with semi-static flexible symbol rather than that HARQ process number increment is skipped for the PDSCH/PUSCH and is applied only for valid PDSCH(s)/PUSCH(s).
· Proposal 2: We propose that HARQ process number increment should not be skipped for the scheduled PDSCH(s)/PUSCH(s) which collides with a flexible symbol if the UE is configured to monitor DCI format 2_0.

3 Conclusion
In this contribution, we discussed a remaining issue for constructing Type-2 HARQ-ACK codebook generation when CBG is configured as enhancements for multi-PDSCH/PUSCH scheduling with a single DCI and a remaining issue related determining HARQ process number for HARQ operation on multi-PDSCH/PUSCH. The following is proposed: 
· Proposal 1: We propose to support Option 1 that HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· Proposal 2: We propose that HARQ process number increment should not be skipped for the scheduled PDSCH(s)/PUSCH(s) which collides with a flexible symbol if the UE is configured to monitor DCI format 2_0.
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