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Introduction
During RAN1 104e meeting, an email discussion thread [104-e-NR-7.1CRs-01] was discussed on PUSCH skipping. The following agreements were agreed [1]. 
Conclusion
For Rel-16, In case of UCI overlapping with multiple CG with the same starting time on a serving cell, it is up to UE implementation to determine the CG resource for UCI multiplexing from multiple CG configurations.
· No spec change is needed

This contribution provides some considerations on remaining issues of PUSCH skipping.
Discussion
Regarding the PUSCH is configured with repetitions, including PUSCH repetitions Type A and Type B, UCI is only multiplexed to the overlapping PUSCH repetition. For DG PUSCH with repetitions, UE starts the transmission from the first repetition. When DG PUSCH skipping is not configured, if there is data, MAC generates PDU and UE transmits all the repetitions, while if there is no data, no PDU will not be generated such that UE does not transmit the repetitions at all. 
We had a lot of discussions during the previous meetings. During 3st round discussion of RAN1 104b, there were 2 new options were provided in addition to Option 1/2/3/4/5/6, which are listed below. 
Possible proposal: When 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 applied, down-select the following options in RAN1 #105-e:
  Option 3’: When a PUCCH is overlapped with any of the first X PUSCH repetition, MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. All of the PUSCH repetitions are not skipped.
  When a PUCCH is overlapped with the repetitions other than the first X PUSCH repetition, if there is no PDU including data delivered from MAC, the DG PUSCH can be skipped. UCI is transmitted on the PUCCH.
  The value of X can be 1 or 2
  Option 7: When a PUCCH is overlapped with any of the first X PUSCH repetition, MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. All of the PUSCH repetitions are not skipped.
  UE does not expect when a UCI is overlapping with the repetitions other than the first X PUSCH repetition
  The value of X can be 1 or is 2  
  Note: if there is no consensus in RAN1 #105-e, then option 4, i.e. Rel-16 PUSCH skipping and PUSCH repetitions are not allowed to be enabled together (error case is defined) will be automatically adopted.

Our first preference is Option 3. Because it does not change the timeline definition of UCI multiplexing. Furthermore, it still gives some chances that PUCCH can be overlapped with PUSCH repetitions other than the first one. It only provides the different handlings for these two case. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Considering the strong concern of Option 3 from some companies, we are willing to consider Option 3’ which is a compromise between Option 1 and 3. However, there is still some timeline problem of Option 3’. As show in Figure 1 below, when PUCCH dynamic scheduled by a DCI is overlapped with the 2nd CG-PUSCH repetition, UCI multiplexing timeline in Rel-15, the UE expects the first symbol of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the timeline conditions. However, if Option 3’ is adopted for CG-PUSCH too, the UCI multiplexing timeline should be changed. E.g. UE expects the first symbol of the earliest PUCCH or PUSCH repetition 1 satisfies the conditions. It implies the timeline is changed compared with Rel-15. So we think Option 3’ still has some problems according to UCI multiplexing, if we adopt the same option for DG-PUSCH and CG-PUSCH.


Figure 1: UCI multiplexing on CG-PUSCH

Hence, PUSCH with repetition, including scheduled and configured grand PUSCH, Option 3 can be applied.
Proposal 1. [bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: _GoBack]For UL skipping, PUSCH with repetition (including scheduled and configured grand PUSCH), Option 3 can be applied.
· Option 3: When a PUCCH is overlapped with the first PUSCH repetition, MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. All of the PUSCH repetitions are not skipped.
· When a PUCCH is overlapped with the repetitions other than the first PUSCH repetition, if there is no PDU including data delivered from MAC, the DG PUSCH can be skipped. UCI is transmitted on the PUCCH.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposal.
Proposal 1. For UL skipping, PUSCH with repetition (including scheduled and configured grand PUSCH), Option 3 can be applied.
· Option 3: When a PUCCH is overlapped with the first PUSCH repetition, MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. All of the PUSCH repetitions are not skipped.
· When a PUCCH is overlapped with the repetitions other than the first PUSCH repetition, if there is no PDU including data delivered from MAC, the DG PUSCH can be skipped. UCI is transmitted on the PUCCH.
References
3GPP RAN1, “Chairman's Notes RAN1 104b-e”
R1-2104073	Summary of [104b-e-NR-7.1CRs-05] discussion on PUSCH skipping with UCI overlapping (Rel16)	Moderator (vivo)
4

2
3GPP
image1.emf
1 slot

CC

DCI PUCCH

CG-PUSCH Rep#1 CG-PUSCH Rep#2

DCI

T

proc,2

T

proc,2

Rel-15 UCI multiplexing

New UCI multiplexing 

requirement


oleObject1.bin
DCI


1 slot


DCI


PUCCH


CC


CG-PUSCH Rep#1


CG-PUSCH Rep#2


Tproc,2


Tproc,2


Rel-15 UCI multiplexing


New UCI multiplexing requirement



