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Introduction
Intra UE prioritization has been discussed fully in RAN2, however, in physical layer, there is no clear and complete solution. In this contribution, we shall focus on intra-UE prioritization in physical layer.
Intra-UE prioritization
· Up to two PUSCH overlapping
When PHY priority feature is configured, The UE behavior to solve PUSCH overlapping can be summarized in the following:
· For overlapped DG and DG, out-of-order is not supported in Rel-16, so overlapped two DG-PUSCHs in the time domain are not expected. 
· For overlapped DG and CG, if the priority for DG and CG is different, UL cancellation mechanism for overlapping UL transmission can be reused. To be specific, PUSCH with high priority is transmitted. 
If the priority for DG and CG is the same, 
· Solution 1: Rel-15 rule is reused. DG is transmitted when DG and CG overlaps.
· Solution 2: It is an UE implementation in physical layer. Typically, Later MAC PDU has higher priority. Considering cancellation timeline in physical layer, later MAC PDU may not be transmitted so indication on whether overlapped MAC PDU transmits or not is require to report to MAC layer.
Comparing solution 1and solution 2, solution 2 is benefit for low latency traffic, so solution 2 is preferred.
· For overlapped CG and CG, if the priority for CG and CG is different, then PUSCH with high priority is transmitted. If the priority for CG and CG is the same
· Solution 1: It is not expected to receive more than one MAC PDU for overlapped configured grant.
· Solution 2: It is an UE implementation in physical layer. Typically, Later MAC PDU has higher priority. Similarly, indication on whether overlapped MAC PDU transmits or not is reported to MAC layer.
Comparing solution 1and solution 2, solution 2 is benefit for low latency traffic, so solution 2 is preferred.
When PHY priority feature is not configured, The UE behavior to solve PUSCH overlapping can be summarized in the following:
· For overlapped DG and DG, out-of-order is not supported in Rel-16, so overlapped two DG-PUSCHs in the time domain are not expected. 
· For overlapped CG and CG or CG and DG, to allow low latency transmission, there is no restriction for MAC PDU production. For physical layer, it is an UE implementation in physical layer. Typically, Later MAC PDU has higher priority. Similarly, indication on whether overlapped MAC PDU transmits or not is reported to MAC layer.
Proposal 1: PHY priority feature is configured and overlapped PUSCHs have different PHY priorities. PUSCH with high priority is transmitted and PUSCH with low priority is cancelled.
Proposal 2: For no PHY priority feature is configured or PHY priority feature is configured but overlapped PUSCHs have the same PHY priority. It is an UE implementation in physical layer. Considering issue due to deficient cancellation timeline, indication on whether overlapped MAC PDU transmits or not is reported to MAC layer.

· More than two PUSCH overlapping
Firstly, Reuse UL transmission cancellation framework for more than two UL transmission overlapping. And for more than one PUSCH overlapping with the same priority, it depends on UE implementation. Typically, A UE transmits one or more PUSCHs with the same priority:
· Step 0: set j=0-number of selected PUSCH for transmission. Set Q to set of activated PUSCHs within the slot. Set P as empty.
· Step 1: If a PUSCH in Q does not overlap with any PUSCH(s) in P, a UE transmits a  PUSCH ,with the latest MAC PDU within Q, which does not overlap with any PUSCH in P, set j=j+1. Move the received PUSCH from Q to P.
· Step 2: Repeat step 1 until that no PUSCH in Q does not overlap with any PUSCH(s) in P or j is equal to the number of unicast PUSCHs in a slot supported by the UE
Timeline
Proposal 3: Reuse UL transmission cancellation framework for more than two UL transmission overlapping.
Proposal 4: For overlapping among multiple configured grant with the same priority, it depends on UE implementation. Typically, A UE transmits one or more PUSCHs with the same priority:
· Step 0: set j=0-number of selected PUSCH for transmission. Set Q to set of activated PUSCHs within the slot. Set P as empty.
· Step 1: If a PUSCH in Q does not overlap with any PUSCH(s) in P, a UE transmits a  PUSCH ,with the latest MAC PDU within Q, which does not overlap with any PUSCH in P, set j=j+1. Move the received PUSCH from Q to P.
· Step 2: Repeat step 1 until that no PUSCH in Q does not overlap with any PUSCH(s) in P or j is equal to the number of unicast PUSCHs in a slot supported by the UE

· Interaction between MAC solution and physical solution

· If both solution are configured, MAC solution is applied in MAC layer and physical solution for PHY priority feature is applied in physical layer. 
· If MAC solution is configured and physical solution is not configured, MAC solution is applied in MAC layer and physical solution for no PHY priority feature is applied in physical layer. 
· If physical solution is configured and MAC solution is not configured, physical solution for PHY priority feature is applied in physical layer. 
Proposal 5: MAC solution and physical solution to solve intra-UE prioritization are independent.  
Conclusions
In this contribution, we show our views on intra-UE prioritization with following proposals:
Proposal 1: PHY priority feature is configured and overlapped PUSCHs have different PHY priorities. PUSCH with high priority is transmitted and PUSCH with low priority is cancelled.
Proposal 2: For no PHY priority feature is configured or PHY priority feature is configured but overlapped PUSCHs have the same PHY priority. It is an UE implementation in physical layer. Considering issue due to deficient cancellation timeline, indication on whether overlapped MAC PDU transmits or not is reported to MAC layer.
Proposal 3: Reuse UL transmission cancellation framework for more than two UL transmission overlapping.
Proposal 4: For overlapping among multiple configured grant with the same priority, it depends on UE implementation. Typically, A UE transmits one or more PUSCHs with the same priority:
· Step 0: set j=0-number of selected PUSCH for transmission. Set Q to set of activated PUSCHs within the slot. Set P as empty.
· Step 1: If a PUSCH in Q does not overlap with any PUSCH(s) in P, a UE transmits a  PUSCH ,with the latest MAC PDU within Q, which does not overlap with any PUSCH in P, set j=j+1. Move the received PUSCH from Q to P.
· Step 2: Repeat step 1 until that no PUSCH in Q does not overlap with any PUSCH(s) in P or j is equal to the number of unicast PUSCHs in a slot supported by the UE
Proposal 5: MAC solution and physical solution to solve intra-UE prioritization are independent.
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