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Introduction
This document provides our view on the remaining items on multi-PDSCH/PUSCH scheduling for extending NR up to 71 GHz. The work item description (WID) for extending NR up to 71 GHz is shown in [1].

Discussion on multi-PDSCH/PUSCH scheduling
Maximum gap between PDSCHs/PUSCHs 
In RAN1#105-e, it was agreed that a row of TDRA table can indicate PDSCHs (or PUSCHs) that are allocated in consecutive or non-consecutive slots. 
	Agreement:
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots.
· FFS: The maximum value of the gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs
· FFS: The maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH
· FFS: Details to introduce the gap between PDSCHs or between PUSCHs


Our understanding of the motivation of above FFS points is to discuss to limit a duration of reception of multiple PDSCHs (or PUSCH). This is because all PDSCHs (or PUSCHs) scheduled by a DCI have the same MCS and the resource allocation; and they should be sent within the similar radio channel conditions. Since each PDSCH (or PUSCH) in the row of TDRA table has been agreed to be configured with {SLIV, mapping type, scheduling offset K0 (or K2)}, we think the maximum value of the gap is implicitly reflected by values of the scheduling offset K0 (or K2), which is least 0 and at most 32 in current specifications. Therefore, it is not necessary to specify the maximum value of the gap in Rel-17.
Proposal 1: For multi-PDSCH or multi-PUSCH scheduling DCI, not to specify the following maximum value of a gap other than the values of the scheduling offset K0 (or K2)
· A maximum value of the gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs
· A maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH.

Activation of SPS (or CG) by using multi-PDSCH (or multi-PUSCH) scheduling DCI
Current specifications support to activate SPS-PDSCH by DCI format 1_1 and CG-PUSCH by DCI format 0_1. For FR2-2, DCI format 1_1 and DCI format 0_1 were agreed to be used for multi-PDSCH scheduling and multi-PUSCH scheduling, respectively. Therefore, for an activation of SPS (or CG) by using multi-PDSCH (or multi-PUCH) scheduling DCI, FL has proposed the following options during email-discussion in RAN107-e
· Option 1: Allow only single SLIV-based activation
· Option 2: Based on the last (valid) SLIV
· Option 3: Based on the first (valid) SLIV
All options mean single TB transmission is used for activation of SPS (or CG). Option 1 means single SLIV-based entry is required to be configured for the purpose of activation. The certain SLIV entry needs to be single SLIV for the purpose of the activation. In Option 2 or 3, the entries for multi-PDSCH (or PUSCH) scheduling can be also used for activation. We are ok with either of Option 2 or Option 3.
Proposal 2: For an activation of SPS (or CG) by using multi-PDSCH (or multi-PUCH) scheduling DCI, support to use a solution based on the last or first (valid) SLIV in order to reuse SLIV entry for multi-PDSCH/PUSCH scheduling. 

Out-of-order handling 
DCI-to-data out-of-order
For out-of-order handling, it has been agreed that a UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling as shown in the following agreement. 
	Agreement:
For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS: whether to allow OOO scheduling for the following two cases:
· for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, where multi-PDSCH (or multi-PUSCH) scheduling DCI schedules more than one PDSCH (or PUSCH)
· for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV
· Note: The above FFS aspect applies only to multi-PDSCH and multi-PUSCH scheduling with single DCI


However, it is not concluded whether to allow out-of-order scheduling for the following two cases
· Case 1: One multi-PDSCH (or multi-PUSCH) scheduling DCI (i.e., named as mDCI) and one single-PDSCH (or single-PUSCH) scheduling DCI (i.e., named as sDCI), where mDCI schedules more than one PDSCH (or PUSCH). It is demonstrated in Fig. 1.
· Case 2: Two mDCIs end in the same symbol, but two mDCIs have overlapping spans. It is demonstrated in Fig. 2.
For Case 1, we think it is not essential use case and we do not support out-of-order scheduling for Case 1. This is because the timeline of multi-PDSCH/PUSCH scheduling and multi-slot monitoring of mDCI for SCSs 480 kHz and 960 kHz are based on that of SCS 120 kHz, if mDCI and sDCI are treated by different priorities (e.g., for possibly handling of the out-of-order scheduling), such as sDCI has higher priority than mDCI, it is necessary to deal with a possible collision between PDSCH scheduled by a sDCI and PDSCH(s) scheduled by a mDCI. However, the usage of sDCI does not provide again of power saving. Therefore, an optimization of treating mDCI and sDCI with different priorities is not an essential in this manner case.
For Case 2, we believe it is a corner case and it is not essential use case. Therefore, we do not support out-of-order scheduling for Case 2. 


Fig. 1: Case 1 for a multi-PDSCH scheduling DCI (mDCI) and a single-PDSCH scheduling DCI (sDCI)



Fig. 2: Case 2 for 2 multi-PDSCH scheduling DCIs (i.e., mDCI#1 and mDCI#2) end in the same symbol

Proposal 3: For the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, UE does not expect any of the scheduled PDSCHs (or PUSCHs) to lead to out-of-order scheduling. 
Proposal 4: For the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol, but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, UE does not expect any of the scheduled PDSCHs (or PUSCHs) to lead to out-of-order scheduling.

PDSCH-to-HARQ-ACK out-of-order
In TS 38.214, it has been specified that “in a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j”. Therefore, we think this principle can be reused for multi-PDSCH scheduling case, i.e., for multi-PDSCH scheduling, UE does not expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission lead to out-of-order scheduling.
Proposal 5: For multi-PDSCH scheduling, UE does not expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission lead to out-of-order scheduling.

Max number of HARQ process for SCS 120 kHz 
For NR FR2-2, at least for 480/960 kHz SCS, it has been supported 32 as the maximum number of HARQ processes for DL and UL, and it is subject to UE capability. Therefore, it seems to make sense that the UE can also support 32 HARQ processes for 120 kHz SCS as well for a uniformity of feature perspective such that the same solution to support up to 32 HARQ process number in Rel-17 NTN WI is reused for NR FR2-2. Hence, we propose the following. 

Proposal 6: For NR FR2-2 for 120 kHz SCS (in addition to 480/960 kHz), support 32 as the maximum number of HARQ processes for DL and UL, subject to UE capability.



Conclusions
In this contribution, we made the following proposals and observations.
Proposals:
Proposal 1: For multi-PDSCH or multi-PUSCH scheduling DCI, not to specify the following maximum value of a gap other than the values of the scheduling offset K0 (or K2)
· A maximum value of the gap between two consecutively scheduled PDSCHs or between two consecutively scheduled PUSCHs
· A maximum value of the gap between the first scheduled PDSCH and the last scheduled PDSCH or between the first scheduled PUSCH and the last scheduled PUSCH.
Proposal 2: For an activation of SPS (or CG) by using multi-PDSCH (or multi-PUCH) scheduling DCI, support to use a solution based on the last or first (valid) SLIV in order to reuse SLIV entry for multi-PDSCH/PUSCH scheduling. 
Proposal 3: For the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, UE does not expect any of the scheduled PDSCHs (or PUSCHs) to lead to out-of-order scheduling. 
Proposal 4: For the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol, but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, UE does not expect any of the scheduled PDSCHs (or PUSCHs) to lead to out-of-order scheduling.
Proposal 5: For multi-PDSCH scheduling, UE does not expect any of the scheduled/SPS PDSCHs and the resource for the HARQ-ACK transmission lead to out-of-order scheduling.
Proposal 6: For NR FR2-2 for 120 kHz SCS (in addition to 480/960 kHz), support 32 as the maximum number of HARQ processes for DL and UL, subject to UE capability.
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