3GPP TSG RAN WG1 #104-e			R1-2100796
e-Meeting, January 25th – February 5th, 2021

[bookmark: Source]Agenda item:	7.1
Source: 	Spreadtrum Communications
Title: 	Discussion on UL skipping for CG PUSCH
[bookmark: DocumentFor]Document for:	Discussion and decision
Introduction
During RAN1 103e meeting, an email discussion thread [103-e-NR-7.1CRs-08] was discussed on PUSCH skipping. The following working assumption was agreed for Case 1-6. 
Working Assumption:
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH
· In Rel.16, for non-CA case, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is DG PUSCH overlapping with the CG PUSCHs on a serving cell and not overlapping with the UCI
· Opt-3:
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is transmitted on PUCCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH
· UCI is transmitted on PUCCH.
· Opt-4: 
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is dropped together with CG PUSCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH.
· UCI is dropped together with CG PUSCH.
Note: In RAN1#104-e, aim to resolve case 1-6 using above options as a starting point, other options are not precluded.
This contribution provides some considerations on remaining issues of PUSCH skipping.
Discussion
Case 1-6
Non-CA case 
Regarding case 1-6, the PUCCH and CG-PUSCH are overlapping, and DG-PUSCH and CG-PUSCH are overlapping.  From our perspective, the GG PUSCH(s) is discarded. Therefore, it does not participate in subsequent UCI multiplexing in physical layer procedure. Opt-3 is more aligned with our understanding.


Figure 1: An example for Case 1-6 in non-CA case
Proposal 1. Support Opt-3:
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is transmitted on PUCCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH
· UCI is transmitted on PUCCH.
CA case 
With carrier aggregation configuration, one PUCCH may be overlapped with multiple PUSCHs on different serving cells. As shown in the figure below, a CG-PUSCH on CC1 is overlapping with PUCCH on CC0, while there is a PUSCH on CC0 is overlapping with this CG-PUSCH. Since CG-PUSCH and DG-PUSCH can be transmit simultaneously, PDU of CG-PUSCH can be delivered to PHY layer. Therefore, the UCI can be multiplexed on CG-PUSCH, and CG-PUSCH does not cancelled by DG-PUSCH in MAC layer. From our understanding, it is as same as Case 1-2.


Figure 2: An example for Case 1-6 in CA case
[bookmark: _GoBack]Case 1-6’’
According to Case 1-6’’, it is a combination of Case 1-6 and Case 1-1. GG PUSCH(s) on this serving cell is discarded and does not participate in subsequent physical layer procedure. The UCI on PUCCH2 can be multiplexed on DG-PUSCH on this serving cell.


Figure 3: An example for Case 1-6’’
PUSCH repetitions
Regarding the PUSCH is configured with repetitions, including PUSCH repetitions Type A and Type B, UCI is only multiplexed to the overlapping PUSCH repetition. One issue is whether the previous agreements made in RAN1 102e and 103e should be directly used for PUSCH with repetitions. The potential concern is too much overhead for this case when only one PUSCH transmission occasion is with UCI, while all the other repetitions are with paddings, if the PUSCH with UCI multiplexing from the set cannot be skipped.
Second method is only the PUSCH repetition with UCI multiplexing cannot be skipped, the other repetitions can be skipped. However, it has a lot of impact of the current specifications for PUSCH transmissions, not only the indicated repetition number is changed autonomous, but also more complexed UCI multiplexing procedure should be considered further.
So from our point of view, the unified solution for PUSCH with repetition and without repetitions should be adopted.
Proposal 2. Same rules of PUSCH skipping apply to PUSCH with and without repetition.
Rel-16 LCH based prioritization is configured or two PHY priorities for UL transmissions
This case can be discussed under URLLC session. We have a companion paper for this issue [3].
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In this contribution, we made the following proposals.
Proposal 1. Support Opt-3:
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is transmitted on PUCCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH
· UCI is transmitted on PUCCH.
Proposal 2. Same rules of PUSCH skipping apply to PUSCH with and without repetition.
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