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1 Introduction
In RAN1 #101-e meeting, the following agreements regarding scheduling/HARQ enhancements were made [1].
Agreement
In case of collision between a high priority channel and low priority channels, adopt one of the following options:
· A UE is expected to cancel the overlapping low priority channel by the first overlapping symbol at the latest. Further, a UE expects that the first [overlapping] symbol of the high priority channel is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the high priority channel.
Agreement
If a UE is configured with a single UL carrier and in case a dynamically scheduled high priority channel overlaps with a low priority channel, the SCS for Tproc,2 calculation is determined as the smallest SCS configuration of the PDCCH providing the DCI for the low priority channel (if any), the SCS configuration for the PDCCH providing the DCI for the high priority channel, the SCS configuration of the low priority channels to be cancelled and the SCS configuration of the high priority channel.
Agreement
If a UE is configured with a single UL carrier and in case a dynamically scheduled high priority channel overlaps with a low priority channel, N2 for Tproc,2 calculation is determined as:
· If the overlapping group consists of a high priority PUCCH carrying HARQ-ACK and low priority PUCCHs and/or PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the high priority DCI format and for all serving cells corresponding to the low priority HARQ-ACK information transmission in the overlapping group and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cell with the corresponding low priority PUSCHs in the overlapping group, N2 is 5 for =0, 5.5 for =1 and 11 for =2, otherwise, N2 is 10 for =0, 12 for =1, 23 for =2 and 36 for =3.
· If the overlapping group consists of a high priority PUSCH and low priority PUCCHs and/or PUSCHs and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cell with the high priority DCI format and for the serving cell with the corresponding low priority PUSCHs in the overlapping group and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells corresponding to the low priority HARQ-ACK information transmission in the overlapping group, N2 is 5 for =0, 5.5 for =1 and 11 for =2; otherwise, N2 is 10 for =0, 12 for =1, 23 for =2 and 36 for =3.
Agreement
The agreement in RAN1#100bis-e is updated as follows:
If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
Agreement
The following text proposal is endorsed for the editor’s CR on TS 38.214:
· If a PUCCH of a larger priority index would overlap with PUCCH/PUSCH of a smaller priority index,  for the PUCCH of a larger priority is set as reported by the UE; otherwise d2=0.
· If a PUSCH of a larger priority index would overlap with PUCCH of a smaller priority index,  for the PUSCH of a larger priority is set as reported by the UE; otherwise d2=0.
Agreement
If a UE is configured with ULCA and in case a dynamically scheduled high priority channel overlaps with a low priority channel(s), the SCS for Tproc,2 calculation is determined as the smallest SCS configuration of the PDCCHs providing the DCIs for the low priority channel(s) (if any), the SCS configuration for the PDCCH providing the DCI for the high priority channel, the SCS configuration of the low priority channels to be cancelled and the SCS configuration of the high priority channel.
Agreement
If a UE is configured with ULCA and in case a dynamically scheduled high priority channel overlaps with a low priority channel(s), N2 for Tproc,2 calculation is determined as:
· If the overlapping group consists of a high priority PUCCH carrying HARQ-ACK and low priority PUCCHs and/or PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the high priority DCI format and for all serving cells corresponding to the low priority HARQ-ACK information transmission in the overlapping group and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cell with the corresponding low priority PUSCHs in the overlapping group, N2 is 5 for m=0, 5.5 for m=1 and 11 for m=2, otherwise, N2 is 10 for m=0, 12 for m=1, 23 for m=2 and 36 for m=3.
· If the overlapping group consists of a high priority PUSCH and low priority PUCCHs and/or PUSCHs and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cell with the PUSCHs in the overlapping group and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells corresponding to the low priority HARQ-ACK information transmission in the overlapping group, N2 is 5 for m=0, 5.5 for m=1 and 11 for m=2; otherwise, N2 is 10 for m=0, 12 for m=1, 23 for m=2 and 36 for m=3. 
· This proposal does not imply the support of PHY-layer CG-PUSCH+DG-PUSCH and CG-PUSCH+CG-PUSCH collision handling 
Agreement
If a UE is expected to cancel a scheduled low priority PUCCH/PUSCH due to a first DCI scheduling an overlapping high priority channel, the UE is not expected to transmit the scheduled low priority PUCCH/PUSCH due to a second DCI scheduling UCCH/PUSCH that is received after the first DCI.
· Note: The collision between HP PUSCH and LP PUSCH is not covered by this agreement.

In this contribution, we provide our views on remaining issues on scheduling/HARQ enhancements.
2 Discussion
Cancellation timeline for overlapping channels with different SCS
[bookmark: _Hlk861261]In RAN1 #99, it was agreed the UE is expected to cancel the low-priority channel starting from Tproc,2 +d1 after the end of PDCCH scheduling the high priority channel. In RAN1 #101-e, it is further agreed that UE cancels the overlapping low priority channel by the first overlapping symbol at the latest. In other words, UE stops the transmission of the low priority channel at Tproc,2 +d1 after the end of PDCCH scheduling the high priority channel at the earliest. Then, it should be clarified at which point in time UE is able to stop the transmission of the low priority channel.
There are two interpretations.
· Interpretation 1: The UE is able to stop the transmission at the point in time which is a time duration of Tproc,2 +d1 after the end of PDCCH scheduling the high priority channel.
· Interpretation 2: The UE is able to stop the transmission at the point in time corresponding to the end of a last symbol of the low priority channel with CP starting earlier than a time duration of Tproc,2 +d1 after the end of PDCCH scheduling the high priority channel.
If interpretation 2 is adopted, the following issue may occur. For the case where a low priority channel with 15kHz is overlapping with a high priority channel with 30kHz scheduled by a DCI with 30kHz, if the starting symbol of high priority channel has ending boundary aligned with a symbol of an overlapping low priority channel, it is possible that UE is not able to cancel the low priority channel at the time when high priority channel starts, as shown in Figure 1.
[image: ]
Figure 1 Starting symbol of high priority channel has ending boundary aligned with a symbol of low priority channel
To solve this issue, it can be further restricted that the first overlapping symbol of a high priority channel and a low priority channel are with aligned starting boundary.
Proposal 1: The first overlapping symbol of a high priority channel and a low priority channel are with aligned starting boundary.


UE capability for cancellation timeline
Based on previous agreements, when calculating time cancellation timeline, whether the N2 values corresponding to UE processing capability 2 are used depends on whether the following conditions are satisfied:
· All processingType2Enabled are set to enable in the PDSCH-ServingCellConfig of the serving cells in which there are one or more PDSCHs that have corresponding PUCCHs in the overlapping group.
· All processingType2Enabled are set to enable in the PUSCH-ServingCellConfig of the serving cells in which there are one or more PUSCHs in the overlapping group.

In Rel-15, some UEs may be able to process a PDSCH with UE processing capability 2 only if the PDSCH has limited number of scheduled RBs. More specifically, for UE processing capability 2 with scheduling limitation when µPDSCH = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. The UE may skip decoding a number of PDSCHs with last symbol within 10 symbols before the start of a PDSCH that is scheduled to follow Capability 2, if any of those PDSCHs are scheduled with more than 136 RBs with 30kHz SCS and following Capability 1 processing time. 
The current specified cancellation timeline considers PDSCH processing capability, however, not taking into account the scheduled number of RBs for the corresponding PDSCHs of the PUCCHs in the overlapping group. Since the UE may default to UE processing capability 1 when a PDSCH is scheduled with more than 136 RBs, the UE may not be able to cancel the corresponding PUCCH satisfying the cancellation timeline of UE processing capability 2.
Therefore, the UE processing capability for cancelling low priority channels should consider the amount of scheduled RBs of the PDSCHs corresponding to PUCCHs in the overlapping group when UE reported pdsch-ProcessingType2-Limited.
Proposal 2: The UE processing capability for cancelling low priority channels considers the amount of scheduled RBs of the PDSCHs corresponding to PUCCHs in the overlapping group when UE reported pdsch-ProcessingType2-Limited.

Multiplexing timeline extension for high priority channels
It is agreed the PUSCH preparation procedure time for a high priority PUSCH may need to be extended by d2 symbols if the high priority PUSCH overlaps with a low priority PUCCH and the PDSCH processing procedure time for the a high priority PUCCH may need to be extended by d2 symbols if the high priority PUCCH overlaps with a low priority PUSCH/PUCCH. Similarly, the UCI multiplexing timeline may need to be extended for a group of overlapping high priority PUSCH and high priority PUCCH that contains a high priority PUSCH or a high priority PUCCH that cancels a low priority PUSCH or a low priority PUCCH, for example, for the following scenario in Figure 2 not prohibited based on current agreements.
[image: ]
Figure 2 High priority PUSCH not overlapping with a low priority PUCCH overlaps with a high priority PUCCH cancelling the low priority PUCCH
Proposal 3: Multiplexing timeline is extended for a group of overlapping high priority channels containing a high priority channel which cancels low priority channels.
3 Conclusions
In this contribution, we discussed the issues regarding scheduling/HARQ enhancements. Based on the discussion in section 2, we have proposals as follows.
[bookmark: _Toc4685928]Proposal 1	The first overlapping symbol of a high priority channel and a low priority channel are with aligned starting boundary.
[bookmark: _Toc4685930]Proposal 2	The UE processing capability for cancelling low priority channels considers the amount of scheduled RBs of the PDSCHs corresponding to PUCCHs in the overlapping group when UE reported pdsch-ProcessingType2-Limited.
Proposal 3	Multiplexing timeline is extended for a group of overlapping high priority channels containing a high priority channel which cancels low priority channels.
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