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1	Introduction 
During the last meeting, the issue of DGCG overlap with UL skipping with a PUCCH overlapping with at least one of the PUSCHs was discussed. As part of the LS reposnse to RAN2, RAN1 concluded the following: 
“When the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behavior.” 

In this document, we propose a solution for DGCG overlap with UL skipping and UCI multiplexing. 
2.  Uplink Skipping with UCI Multiplexing 
Previously, RAN1 had made the following agreement for a case of single L1 priority: 
Agreement 
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH. 

For a UE that is configured with a two-level PHY priority, besides the UCI multiplexing, the priority of channels should be also accounted for in determining the PUSCH that cannot be skipped by the MAC layer. This will be clarified further below. The main objectives for the proposed solutions are: (1) To ensure a deterministic UCI multiplexing behavior by a UE, and (2) to protect the HP transmissions. 

The proposed solution can be explained via the steps below:
· Step #1: Assume no uplink skipping. For each priority, a UE determines whether UCI will be multiplexed on a PUSCH or not. 
· Step#2: A UE selects one PUSCH that cannot be skipped by comparing the L1 priorities of the PUSCHs in case a 2-level priority is configured for a UE. 
· This means that a PUSCH with a UCI multiplexed on it could be dropped in case it overlaps with a transmission of a higher priority, e.g., as shown in the Figure below.  
· Step#3: The MAC layer can skip other PUSCHs except the one indicated by the PHY layer. 
· Step #4: The PHY layer performs prioritization/multiplexing as needed. 
· In case the PHY has indicated one PUSCH as non-droppable, and if there is another PUSCH overlapping with it on the same carrier, that PUSCH, including UCI that is expected to be multiplexed on it as part of step #1, are dropped. 

To illustrate, let us consider the scenario depicted in the figure below. 



Figure 1: A three-way collision with UL skipping on a given serving cell.

First, a UE assumes no UL skipping. Then, in Step #1, the UE determines that the LP PUCCH should be multiplexed on a LP DG-PUSCH. If the same agreement as copied above were to be adopted, the PHY layer would have to indicate the LP DG-PUSCH as the transmission that cannot be skipped. This approach, however, has an impact on UL URLLC. A better approach is to take the L1 priorities into account, and to select the HP CG-PUSCH as the one that cannot be skipped by PHY. As the last step, the LP DG-PUSCH and LP PUCCH will be dropped by a UE. 
In case PUSCHs have the same priority, the one with UCI multiplexed on it is determined by PHY as non-skippable. 
Proposal: To handle CGDG collisions with PUCCH overlap, a UE follows the following steps:
· Step #1: Assume no uplink skipping. For each priority, a UE determines whether UCI will be multiplexed on a PUSCH or not. 
· Step#2: A UE selects one PUSCH that cannot be skipped by comparing the L1 priorities of the PUSCHs in case a 2-level priority is configured for a UE.  
· Step#3: The MAC layer can skip other PUSCHs except the one indicated by the PHY layer. 
· Step #4: The PHY layer performs prioritization/multiplexing as needed. 
· In case the PHY has indicated one PUSCH as non-droppable, and if there is another PUSCH overlapping with it on the same carrier, that PUSCH, including UCI that is expected to be multiplexed on it as part of step #1, are dropped. 
3.  Conclusion
In this contribution, we have made the following proposal. 
Proposal: To handle CGDG collisions with PUCCH overlap, a UE follows the following steps:
· Step #1: Assume no uplink skipping. For each priority, a UE determines whether UCI will be multiplexed on a PUSCH or not. 
· Step#2: A UE selects one PUSCH that cannot be skipped by comparing the L1 priorities of the PUSCHs in case a 2-level priority is configured for a UE.  
· Step#3: The MAC layer can skip other PUSCHs except the one indicated by the PHY layer. 
· Step #4: The PHY layer performs prioritization/multiplexing as needed. 
· In case the PHY has indicated one PUSCH as non-droppable, and if there is another PUSCH overlapping with it on the same carrier, that PUSCH, including UCI that is expected to be multiplexed on it as part of step #1, are dropped. 
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