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[bookmark: _Ref85728113]Introduction
This contribution discusses the remaining issues for PDSCH/PUSCH enhancements of NR extension up to 71 GHz.
Discussions
Clarification for K1 indication
In previous RAN1 e-meetings, the following agreements were agreed.
	Agreement:
· 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
· Update the previous agreement made in RAN1#107-e, as follows:
Agreement (RAN1#107-e)
For multi-PDSCH scheduling with a single DCI
· Introduce a new RRC parameter, e.g., enableTimeDomainHARQ-Bundling, to enable time domain bundling operation for type-1 HARQ-ACK codebook per serving cell.
· If the RRC parameter enables time domain bundling operation,
· To determine the set of candidate PDSCH reception occasions,
· A row index is removed if at least one symbol of every PDSCH associated with the row index is configured as semi-static UL. (NOTE: This is similar to the case of slot aggregated PDSCH in Rel-16)
· Pruning procedure in Rel-16 is performed based on the last configured SLIV of each row index.
· Logical AND operation is applied across all valid PDSCHs associated with a determined candidate PDSCH reception occasion, at least for 1-TB case.
· FFS: UE does not expect the last scheduled SLIV overlaps with a semi-static UL symbol when parameter enableTimeDomainHARQ-Bundling is configured



It is clear from the above agreements that K1 denotes the distance between the slot of the last configured SLIV and the PUCCH slot. However, the above agreement was not reflected in current spec. We propose the following TP to clarify this issue.
Proposal 1: Support the proposed TP for 38.213 to clarify K1 indication.
----------------------------------------Start of TP 38.213 V17.0.0 section 9.2.3 ---------------------------------------------
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc92093847]9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged parts are omitted>
[bookmark: _Hlk39321600]If the UE detects a DCI format scheduling a number of PDSCH receptions with a last scheduled PDSCH indicated by the TDRA information field ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1. 
A PUCCH transmission with HARQ-ACK information is subject to the limitations for UE transmissions described in clause 11.1 and clause 11.1.1. 
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 V17.0.0 section 9.2.3 ---------------------------------------------

Support of HARQ disabling feature
In RAN1 #107b-e meeting, whether to combine HARQ-disabling feature introduced in Rel-17 NTN with multi-PDSCH scheduling was discussed. In our view, HARQ-disabling feature is introduced to reduce the impact of the long propagation delay which is specific in NTN scenario. It can guarantee available HARQ processes to be used to schedule UE with DL or UL transmission, hence to enhance UE’s peak data rate. Currently FR2-2 is not the target spectrum for NTN deployment. Therefore, there is no need to support HARQ disabling feature.
Proposal 2: Do not support HARQ disabling feature in Rel-17 NTN with multi-PDSCH scheduling.

Conclusions
This contribution provides the following proposals:
Proposal 1: Support the proposed TP for 38.213 to clarify K1 indication.
----------------------------------------Start of TP 38.213 V17.0.0 section 9.2.3 ---------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged parts are omitted>
If the UE detects a DCI format scheduling a number of PDSCH receptions with a last scheduled PDSCH indicated by the TDRA information field ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1. 
A PUCCH transmission with HARQ-ACK information is subject to the limitations for UE transmissions described in clause 11.1 and clause 11.1.1. 
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 V17.0.0 section 9.2.3 ---------------------------------------------
Proposal 2: Do not support HARQ disabling feature in Rel-17 NTN with multi-PDSCH scheduling.

References
[1] [bookmark: _Ref69999399]R1-2200328, Discussion on remaining issue for PDSCH/PUSCH enhancements, OPPO.



1

