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1. Introduction

The following agreements for scheduling particularly w.r.t. multi-PDSCH/PUSCH with a single DCI, HARQ were recorded in RAN1#104B-e, [1]:
	Agreement:
· The maximum number of PDSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 480 and 960 kHz.

· FFS: Further restrictions for 480 kHz to 4

· FFS: A UE capability to select between 4 and 8 for 480 kHz SCS

· Note: Multi-PDSCH scheduling for the case of 120 kHz SCS is still FFS as per prior agreement. This case can be addressed after this FFS has been decided.

· The maximum number of PUSCHs that can be scheduled with a single DCI in Rel-17 is 8.

· FFS: Further restrictions for 120 kHz and 480 kHz SCS

· FFS: A UE capability to select between different values for 120 kHz and 480 kHz SCS

Agreement:
For a DCI that can schedule multiple PDSCHs,

· MCS for the 1st TB: This appears only once in the DCI and applies commonly to the first TB of each PDSCH
· NDI for the 1st TB: This is signaled per PDSCH and applies to the first TB of each PDSCH
· RV for the 1st TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the first TB of each PDSCH
· HARQ process number: This applies to the first scheduled PDSCH and is incremented by 1 for subsequent PDSCHs (with modulo operation, if needed)
· FFS:
· MCS/NDI/RV for the 2nd TB for each PDSCH, including whether scheduling of the 2nd TB for each PDSCH can be supported or not
· Details of resource allocation related fields such as VRB-to-PRB mapping, PRB bundling size indicator, rate matching indicator, and ZP CSI-RS trigger
· Whether/how to signal CBGFI/CBGTI if CBGFI/CBGTI is supported for multi-PDSCH scheduling
· Details of fields that are common with multi-PUSCH scheduling, e.g., TDRA, FDRA, priority indicator, including potential enhancements
Agreement:
· For a DCI that can schedule multiple PUSCHs,
· TDRA: Alt 2 (TDRA table is extended such that each row indicates up to 8 multiple PUSCHs (that can be non-continuous in time-domain). Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is implicitly indicated by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.), as per agreement made in RAN1#104-e

· FFS: signaling details
· Note: Alt 2 does not preclude continuous resource allocation in time-domain.

· For a DCI that can schedule multiple PDSCHs,
· TDRA: TDRA table is extended such that each row indicates up to 8 multiple PDSCHs (that can be non-continuous in time-domain). Each PDSCH has a separate SLIV and mapping type. The number of scheduled PDSCHs is implicitly indicated by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· FFS: signaling details
· Note: This does not preclude continuous resource allocation in time-domain.

· Note: Multi-PDSCH scheduling for the case of 120 kHz SCS is still FFS as per prior agreement. This case can be addressed after this FFS has been decided.
Agreement:
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the following options can be considered,
· Option 1: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table and based on extension of K1 set
· Option 1a: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table
· Option 2: The set of candidate PDSCH reception occasions is determined according to the last SLIV of each row in the TDRA table
· FFS: Codebook generation details, including how to handle the collision with TDD DL/UL configuration and whether/how to extend K1 set based on K1 and slot offset between last PDSCH and other PDSCHs in a row in the TDRA table



This contribution discusses our views on some of the open aspects of multi PDSCH/PUSCH scheduling.
2. Multi PDSCH/PUSCH scheduling
2.1 Maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI

As the slot duration shortens, especially in frequencies above 52.6GHz, due to the larger subcarrier spacings used it is desirable to utilize multi PDSCH/PUSCH scheduling with a single DCI to optimize the system resources. In the previous meeting, it was agreed that the maximum number of PDSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 480 and 960 kHz. It is open if this maximum value is dependent upon the SCS, for example, up to 4 PDSCHs can be scheduled for 480 kHz SCS. One motivation for a further restriction to four for 480 kHz SCS is to ensure time-domain consistency with a single slot of 120 kHz SCS. However, from a cell perspective there is no difference in terms of user multiplexing whether a given user at 480 kHz SCS is allocated 4 or 8 PDSCHs with a single DCI. Indeed, the more important aspect at 60 GHz is that the UE should be able to assume that PDCCH and PDSCH DMRS QCL relations remain unchanged for the multi-PDSCH allocation. Therefore, we do not see the need for a SCS-dependent maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI. 
Proposal 1: No further SCS-dependent restrictions are necessary on the maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI.
2.2 Details on DCI scheduling multiple PDSCHs
For a DCI that can schedule multiple PDSCHs, we find advantageous the following:

· MCS, NDI, RV for the 2nd TB can follow the principles for the 1st TB.
· VRB-to-PRB mapping, PRB bundling size indicator, Rate-matching indicator, and ZP CSI-RS trigger, can apply commonly to all PDSCHs.

Proposal 2: Reuse the 1st TB framework as much as possible for the 2nd TB, as well as apply same settings commonly to all multiple PDSCHs.
Finally, with respect to CBGTI, there is no benefit in supporting CBG-level transmissions/retransmissions together with multi-PDSCH scheduling at 60 GHz since either the entire TB will be received correctly or incorrectly in most cases.
Proposal 3: CBGFI/CBGTI is not supported for multi-PDSCH scheduling.
3. Conclusions

In this contribution our views on scheduling aspects are provided, along with the following proposals.
Proposal 1: No further SCS-dependent restrictions are necessary on the maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI.
Reuse the 1st TB framework as much as possible for the 2nd TB, as well as apply same settings commonly to all multiple PDSCHs.
Proposal 3: CBGFI/CBGTI is not supported for multi-PDSCH scheduling.
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