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Introduction
[bookmark: _Ref129681832]In this paper, we discuss the remaining issues of the pruning procedure of row r of set R when UE is provided with PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and not provided with enableTimeDomainHARQ-Bundling.
[bookmark: OLE_LINK41]Discussion
In current version of TS38.213[1], the pruning procedure of row r of set R when UE is provided with PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and not provided with enableTimeDomainHARQ-Bundling is defined as following.[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168][bookmark: _Toc45699194][bookmark: _Toc106629435]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
…
while 
if the UE is not provided enableTimeDomainHARQ-Bundling and is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated where  is the k-th slot timing value in set , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and the end of the PDSCH time resource for row  is not within any UL slot , or if PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is provided and HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot 
;
…

Each row r of set R corresponding to a triplet of {K0, SLIV, PDSCH mapping type} that is either configured or predefined in the time domain resource allocation tables for DCI formats the UE is configured to monitoring in the serving cell. If a row of TDRA table for DCI 1-1 includes multiple SLIVs, the row will be truncated into multiple rows in set R and each row includes one triplet. When UE is configured to monitor both DCI format 1-1 and 1-2, the set R includes triplets from TDRA tables of DCI 1-1 and 1-2.  If the row r of set R satisfies any of the three conditions highlighted with different colors in the text box, the row r is pruned. As the green condition is from URLLC, we focus on the orange and blue conditions in the following discussion. 
The orange condition is from Rel-15/16. The row r is pruned only when all repetitions from  to slot  are colliding with UL, where  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in SPS-Config-Multicast, or pdsch-AggregationFactor in PDSCH-Config. It was agreed in RAN1#109-e that a UE can be configured simultaneously with DCI 1-1 scheduling multiple PDSCHs and DCI 1-2 with slot aggregation factor larger than 1. Based on current text in the specification, the row r from TDRA of DCI 1-1 which can schedule multiple PDSCHs is not pruned as long as there is no collision with UL in any of the slots from slot  to slot . It is contradicting with the agreement in RAN1#107 that slot aggregation factor does not apply to DCI 1-1 as copied in the appendix. So, the orange condition should be further restricted to be applied to the row r not from TDRA table of DCI 1-1 which can schedule multiple PDSCHs.  It is possible that TDRA table for DCI 1-1 and 1-2 contain same triplet. In such case, the corresponding row r can still be pruned according to original orange condition.
Proposal 1: The pruning condition based on the slot from  to slot  applies if the row r does not only belong to time domain resource allocation table configured for DCI format 1_1 or PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is not provided.
The blue pruning condition is trying to further prune the row r corresponding to specific K1 value which does not meet UE’s processing capability. However, according to the agreement in RAN1#106 copied in appendix, the pruning condition is only based on all combinations of the configured K1 values and the configured rows of the TDRA table. The current specification is not aligned with agreement. So, we propose to update the blue pruning condition as following. 
Proposal 2: The row r is pruned if at least one symbol of the PDSCH time resource derived by row  in slot  is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated and the row r only belongs to TDRA table of DCI 1-1 which can schedule multiple PDSCHs.
The corresponding CR is provided in [2]. 

Conclusion
Based on the discussion above, we had following proposals:
Proposal 1: The pruning condition based on the slot from  to slot  applies if the row r does not only belong to time domain resource allocation table configured for DCI format 1_1 or PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is not provided.
Proposal 2: The row r is pruned if at least one symbol of the PDSCH time resource derived by row  in slot  is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated and the row r only belongs to TDRA table of DCI 1-1 which can schedule multiple PDSCHs.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
[1] [bookmark: _Ref108544220]TS38.213 v17.3.0
[2] [bookmark: _Ref108630154]R1-2209818, “Corrections on Type 1 HARQ codebook generation in TS38.213”, Huawei, HiSilicon




Appendix: 
RAN1#106
Agreement: (RAN1#106)
For single TRP operation, for 480/960 kHz SCS,
· FFS: A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· FFS: A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· For single TRP operation, for 120 kHz SCS (same as current specification for FR2-1 for PUSCH),
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· FFS for multi-TRP operation
· Note: The optimization of HARQ codebook size for Type 1 or Type 2 codebook design is considered as a low priority in Rel-17 (this does not preclude HARQ ACK bundling in time domain).
· The agreement made in RAN1#105-e is revised as follows.
	Agreement: (RAN1#105-e)
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the set of candidate PDSCH reception occasions corresponding to a UL slot with HARQ-ACK transmission is determined based on a set of DL slots and a set of SLIVs corresponding to each DL slot belonging to the set of DL slots.
· The set of DL slots includes contains all the unique DL slots determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The set of SLIVs corresponding to a DL slot (belonging to the set of DL slots) at least includecontains all the SLIVs for that slot determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled within the DL slot by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The Rel-16 procedure is reused for determining the candidate PDSCH reception occasions for the set of SLIVs corresponding to each DL slot belonging to the set of DL slots
· Note: The Rel-16 procedure already handles pruning of multiple SLIVs corresponding to a DL slot, for both UEs that are and are not capable of receiving multiple PDSCHs per slot
· FFS: details of further pruning of the set of SLIVs
· FFS: impact if receiving more than one PDSCH in a slot is allowed, e.g., handling of overlapped SLIVs from different rows in the same and different DL slot
· FFS impact of time domain bundling, if supported



Agreement (RAN1#107)
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PDSCH for DCI format 1_1, the UE does not expect to be configured with repetitionNumber for the TDRA table, and if pdsch-AggregationFactor is configued in PDSCH-config, it does not apply to DCI format 1_1.
· Note: repetitionNumber cannot be configured with pdsch-TimeDomainAllocationListDCI-1-2 as in Rel-16.
· Note: Under agenda item 8.2.4, in RAN1#106-bis, it was already agreed that within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber.
· Note: These does not preclude pdsch-AggregationFactor can be configured and applies to DCI format 1_2
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PUSCH for DCI format 0_1, the UE does not expect to be configured with numberOfRepetitions for the TDRA table, and if pusch-AggregationFactor is configued in PUSCH-config, it does not apply to DCI format 0_1.
· Note: These does not preclude numberOfRepetitions is configured for TDRA table corresponding to DCI format 0_2
· Note: These does not preclude pusch-AggregationFactor can be configured and applies to DCI format 0_2

