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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1#103-e meeting, an LS to RAN2 on Intra-UE Prioritization was discussed, and the following outcome was reached [1]. The endorsed LS can be found in R1-2009680. 
	Agreement
Send an LS to RAN2 to convey the following:
· For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG and there is no collision between PUCCH and the DG, the behavior mentioned in the LS is consistent with RAN1’s understanding if taking into account the TP to Rel-16 TS 38.214, i.e., revision CR in R1-2008655.
· 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. 


[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK26]During the discussion of the LS response in RAN1, a potential conflict between channel prioritization and UL skipping was brought up. For UL skipping, it was agreed in the RAN1 #102-e meeting that when a DG PUSCH is overlapping with a PUCCH, then the PUSCH cannot be skipped. Instead, the UCI is multiplexed on the PUSCH. The corresponding from RAN1 #102-e is copied below:
	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.


In this contribution, we discuss whether there is a need for URLLC to take channel prioritization and the UL skipping rule simultaneously into consideration.  
Discussion
The agreement on UL skipping from the RAN1 #102-e meeting specifies that when a DG PUSCH is overlapping with a PUCCH, then the PUSCH cannot be skipped. Instead, the UCI is multiplexed on the PUSCH. This agreement has been concluded in Agenda Item 7.1. 
In Rel-15, UL skipping is defined for a DG PUSCH for the case when no PUCCH is overlapping with UCI. In Rel-16, the UE behavior for UL skipping in case that a PUCCH is overlapping with DG PUSCH has been added to the specification. 
Obviously in Rel-15, but also in Rel-16, UL skipping has been specified only for the same PHY layer priority across all channels. In the RAN1#102-e meeting, the agreement on UL skipping was reached under the prerequisite that DG PUSCH skipping is configured and R16 LCH-based prioritization is not configured and there is a single PHY priority for UL transmissions [1]. This has also been clarified by RAN1 in the LS on PUSCH skipping with UCI in Rel-16, R1-2009772 [2].
From R1-2009772:
	The discussions on PUSCH skipping with UCI in RAN1, including the agreements made for DG PUSCH in RAN1#102-e, were based on the assumptions where LCH based prioritization is not configured and there is a single PHY priority for UL transmission.



During the last meeting in the URLLC AI when the LS reply was discussed, some companies referred to the UL skipping rule when addressing the collision cases for HP CG/LP DG/LP PUCCH. However, as we also wrote above, UL skipping is only applicable for the same priority level. 
Observation 1: The RAN1 agreement from RAN1#102-e about the UL skipping feature of DG PUSCH has prerequisite that Rel-16 LCH-based prioritization is not configured and there is a single PHY priority for UL transmissions. This has also already been clarified in the LS reply from RAN1 to RAN2 (R1- 2009772).
Proposal 1: RAN1 shall clarify that the agreement below from the RAN1#102-e meeting is only for the case that Rel-16 LCH-based prioritization is not configured and only a single PHY layer priority is configured.
· 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.

After the current situation has been clarified, it could then be worthwhile to discuss if the UL skipping feature should be extended to scenarios with mixed priorities.
When assuming that both DG PUSCH skipping and also Rel-16 LCH based prioritization could be configured, then there is inevitably a conflict as illustrated in the example of Figure 1 below.
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[bookmark: _Ref61105203]Figure 1 - Case for the collision of CG PUSCH and DG PUSCH. 

In the example of Figure 1, the CG PUSCH has high L1 priority, whereas the DG PUSCH and also the PUCCH are of low priority. Furthermore, the DG PUSCH overlaps with both the CG PUSCH and with the PUCCH.
Without consideration of the UL skipping agreement from last meeting, according to the Rel-16 LCH based prioritization, the MAC layer would select the HP CG grant and skip LP DG according to the grant selection rule. But according to DG PUSCH skipping rule, this should not happen, because the LP PUSCH contains UCI and has to be transmitted. Therefore, if prioritization and UL skipping would be configured simultaneously, one rule is followed and another one is violated. 
If configured simultaneously, there are two methods to overcome the problems mentioned above. One is to prioritize UL skipping, but then the high priority L2 data may not be transmitted which is not good for URLLC latency. Another way is to prioritize the PHY/MAC prioritization rule over the UL skipping feature, then the UE will transmit the PUSCH containing the PDU delivered by MAC, and will skip another PUSCH. As a result, the PHY layer needs to wait for the MAC decision in order to skip another PUSCH. 
Another simple way is to not configure the UL skipping feature and channel prioritization simultaneously to avoid the complicated cases. And considering that RAN2 is still working on how to support the UL skipping feature in case of a single priority, this is also simple for RAN1 and RAN2.
Proposal 2: In Rel-16, down-select between options below:
· Option 1: The UL skipping feature shall not be simultaneously configured with channel prioritization.
· Option 2: PHY/MAC priority is prioritized over UL skipping if configured simultaneously.

Conclusion
According to the discussion, following proposals and observations are provided:
Observation 1: The RAN1 agreement from RAN1#102-e about the UL skipping feature of DG PUSCH has prerequisite that Rel-16 LCH-based prioritization is not configured and there is a single PHY priority for UL transmissions. This has also already been clarified in the LS reply from RAN1 to RAN2 (R1- 2009772).
Proposal 1: RAN1 shall clarify that the agreement below from the RAN1#102-e meeting is only for the case that Rel-16 LCH-based prioritization is not configured and only a single PHY layer priority is configured.
· 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.

[bookmark: _GoBack]Proposal 2: In Rel-16, down-select between below options
· Option 1: The UL skipping feature shall not be simultaneously configured with channel prioritization.
· Option 2: PHY/MAC priority is prioritized over UL skipping if configured simultaneously.
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Figure 1. intra-UE prioritization scenario with overlapping PUCCH




