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1	Introduction
As a continuation of UL skipping discussion started from RAN1#100 meeting, collision/overlapping scenarios involving configured grant (CG), PUCCH and dynamic grant (DG) were discussion during RAN1 # 103e meeting. The different scenarios are described and illustrated below [1]. 



· Case 1-2: only one or more CG PUSCHs overlapping with PUCCH
· Case 1-3: DG PUSCH and CG PUSCH are overlapping and both DG/CG PUSCH are overlapping with PUCCH
· Case 1-4: DG PUSCH and CG PUSCH are overlapping and DG PUSCH is overlapping with PUCCH, and CG PUSCH is non-overlapping with the PUCCH
· Case 1-5: DG PUSCH and CG PUSCH are non-overlapping and both DG/CG PUSCH are overlapping with PUCCH
· Case 1-6: DG PUSCH and CG PUSCH are overlapping and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH
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Case 1-6


Further agreement, conclusion and working assumption has been made after the discussion [2].  

Agreement:
For the case (Case 1-2) where only one or more CG PUSCHs overlapping with PUCCH
· In Rel.16, for CA and non-CA case, when 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 no DG PUSCH overlapping with the UCI and there is no DG PUSCH overlapping with the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped.  MAC generates MAC PDU for the CG PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the CG PUSCH. 
 
Conclusion
For the following cases, for CA and non-CA, 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, MAC generates MAC PDU for the DG PUSCH and the UCI is multiplexed on the DG PUSCH. For the case 1-3 and 1-4, MAC does not generate a TB for the CG PUSCH(s) overlapping with the DG PUSCH on the same serving cell.  The GG PUSCH(s) is discarded and does not participate in subsequent physical layer procedure.
· (Case 1-3) DG PUSCH and CG PUSCH are overlapping and both DG/CG PUSCH are overlapping with PUCCH
· (Case 1-4) DG PUSCH and CG PUSCH are overlapping and DG PUSCH is overlapping with PUCCH, and CG PUSCH is non-overlapping with the PUCCH
· (Case 1-5) DG PUSCH and CG PUSCH are non-overlapping and both DG/CG PUSCH are overlapping with PUCCH

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.

Agreement
Send an LS to RAN2 to convey the above RAN1 agreement, conclusion, and working assumption on PUSCH skipping (Rel-16). The LS is endorsed in R1-2009772.

In this contribution, we share our views on the remaining case 1-6.
[bookmark: _Ref178064866]2	Discussion
On the remaining Case 1-6 shown in Figure 1, where a CG PUSCH is activated previously which overlaps with PUCCH. 

	


	Case 1-6
Figure 1 – CG PUSCH overlaps with DG PUSCH and PUCCH, while PUCCH and DG PUSCH does not overlap (case 1-6).



Several possible scenarios can be the reason that triggers gNB to schedule a DG to override the CG transmission occasion.
· There’s no data being transmitted in the CG;
· Large/new data being indicated to gNB in BSR that need an urgent grant;
· Resources should be reallocated to another set of RBs, etc.

One common reason behind the interruption of CG with DG is, gNB has gained the the latest knowledge of UE data status, and the choice that is taken by gNB to interrupt the CG shall be supported to ensure a good network performance.
[bookmark: _Toc61886128]Interruption of CG with DG is based on the gNB’s latest knowledge of UE data status.

Now considering the working assumption agreed from last meeting, where the difference of Opt-3 and Opt-4 is in Opt-4 the PUCCH is always dropped; in Opt-3 PUCCH is transmitted. 

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.
· [bookmark: _GoBack]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.

Obviously, dropping PUCCH leads to failed transmission on HARQ/ACK acknowledging on previously PDSCH assignment, which impacts transmission on multiple slots before and after the CG transmission occasion. There’s no reason when the UE processing timeline has been respected when gNB schedule a DG, the PUCCH is getting dropped. The whole discussion for PUSCH skipping was around the focus to ensure UCI transmission when the transmission scenario does not involve different priorities introduced in Rel-16. That principle shall be respected in the remaining case also. 

[bookmark: _Toc61886123]UCI shall be transmitted in Case 1-6 as other Rel-15/16 UL-skipping cases when single PHY priority and LCH priority not configured; Opt-3 shall be selected for resolving case 1-6.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	Interruption of CG with DG is based on the gNB’s latest knowledge of UE data status.


Based on the discussion in the previous sections we propose the following:
Proposal 1	UCI shall be transmitted in Case 1-6 as other Rel-15/16 UL-skipping cases when single PHY priority and LCH priority not configured; Opt-3 shall be selected for resolving case 1-6.
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