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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN2 sent an LS to RAN1 [1] on intra-UE prioritization of two colliding PUSCHs with the same L1 priority.  RAN2 presented RAN1 with two options:
1. RAN2 changes MAC specification to accommodate current PHY behaviour. With this option, MAC will avoid providing a second MAC PDU with the same L1 priority to PHY, meaning that PHY would transmit the packet with lower LCH priority data. 
2. RAN1 changes PHY specification to accommodate current MAC behaviour of prioritizing the second MAC PDU provided from MAC.
It is noted in the LS that Option 1 has no conclusion in RAN2.  This contribution will discuss Option 2.
2. Discussions 
There are 16 priority levels at the Logical level and only 2 priority levels at the Physical (L1) layer, where, each LCID is mapped to either High or Low L1 priority, using the RRC parameter allowedPHY-PriorityIndex.  It is therefore possible for two PUSCH to have the same L1 priority but different Logical level priority.  For example a UE can support 3 different traffic types with different Logical priority levels:
· Traffic#1: Emergency PUSCH, e.g. triggered when a person falls down.
· Logical priority level = 2
· L1 priority level = High
· Traffic#2: Real time gaming
· Logical priority level = 6
· L1 priority level = High
· Traffic#3: Web browsing
· Logical priority level = 12
· L1 priority level = Low
It can be observed that Traffic#1 and Traffic#2 are both assigned to PUSCH with High L1 priority level and so at the physical layer, the UE cannot distinguish whether a PUSCH carrying Traffic#1 or another PUSCH carrying Traffic#2 has higher priority at the Logical level.
Observation 1: There are 16 Logical priority levels and only 2 L1 priority levels.
Observation 2: At the physical layer, the UE cannot distinguish the Logical priority level of two PUSCHs that have the same L1 priority level.
 
It is possible that the MAC layer processes two TBs with different Logical priorities that aremapped to a DG-PUSCH and a CG-PUSCH, where the DG-PUSCH and CG-PUSCH have the same L1 priorities and they collide.  An example is shown in Figure 1, where at time t0, the MAC layer receives Traffic#2 which has a Logical priority level = 6 and it is to be mapped to a DG-PUSCH (PUSCH#1) with High L1 priority.  While processing the TB for PUSCH#1, the MAC receives another packet with Traffic#1 which has a Logical priority level = 2 and is to be mapped to a High L1 priority PUSCH.  Since this packet is urgent and the DG-PUSCH (PUSCH#1) is already being processed (or has been processed), it is mapped to a CG-PUSCH (PUSCH#2) where it collides with the DG-PUSCH.
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[bookmark: _Ref40353945]Figure 1: Intra-UE PUSCH collision with the same L1 priority level
Observation 3: It is possible for a DG-PUSCH and a CG-PUSCH with the same L1 priority but different Logical priorities to collide.

In Rel-15, when DG-PUSCH and CG-PUSCH collide and they have the same L1 priority, DG-PUSCH has higher priority and is transmitted whilst CG-PUSCH is dropped.  In the example shown in Figure 1, Rel-15 behaviour would lead to the CG-PUSCH being dropped which is not the desired outcome.  Hence, RAN2 suggested that for a scenario where the PUSCHs have the same L1 priority, the later PUSCH would be transmitted and the earlier PUSCH is dropped.  That is in the example in Figure 1, CG-PUSCH#2 will be transmitted and DG-PUSCH#1 will be dropped since CG-PUSCH#2 arrives later.  
Observation 4: Rel-15 behaviour that prioritises DG-PUSCH may lead to a CG-PUSCH with a higher Logical priority level being dropped.

However, RAN2’s suggestion of prioritizing the later PUSCH where the colliding PUSCHs have the same priority will violate Rel-15 behaviour.  Hence, as a compromise, it is proposed that Rel-15 behaviour is applicable for cases where the UE does not support intra-UE prioritization However, if the UE supports intra-UE prioritization then for a collision between a DG-PUSCH and a CG-PUSCH of the same L1 priority, the later PUSCH is transmitted.
[bookmark: _GoBack]Proposal 1: If UE does not support intra-UE prioritization, UE follows Rel-15 behaviour and prioritises DG-PUSCH over CG-PUSCH when they collide.
Proposal 2: If UE supports intra-UE prioritization, when a DG-PUSCH and a CG-PUSCH of the same L1 priority collide, the later arriving PUSCH is transmitted.

3. Conclusion
In this contribution, we discuss an LS from RAN2 on intra-UE prioritization.  We observe the following: 
Observation 1: There are 16 Logical priority levels and only 2 L1 priority levels.
Observation 2: At the physical layer, the UE cannot distinguish the Logical priority level of two PUSCHs that have the same L1 priority level.
Observation 3: It is possible for a DG-PUSCH and a CG-PUSCH with the same L1 priority but different Logical priorities to collide.
Observation 4: Rel-15 behaviour that prioritises DG-PUSCH may lead to a CG-PUSCH with a higher Logical priority level being dropped.

We therefore propose the following:
Proposal 1: If UE does not support intra-UE prioritization, UE follows Rel-15 behaviour and prioritises DG-PUSCH over CG-PUSCH when they collide.
Proposal 2: If UE supports intra-UE prioritization, when a DG-PUSCH and a CG-PUSCH of the same L1 priority collide, the later arriving PUSCH is transmitted.
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