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1. Introduction

In the last RAN2 #109bis-e meeting, the following agreements about intra-UE prioritization have been achieved:
	· R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently and one can be configured without the other (assumption may be modified when LS reply from R1 is received)

· FFS how to address the scenario where PHY layer of a UE which is not configured to perform PHY-based prioritization, receives from MAC layer two MAC PDUs related to overlapping grants.


There is a leftover FFS in the last meeting, and the issue has also been captured in the IIoT rapporteur’s summary of open issues [1]. In this paper, we share our view on the scenario that LCH-based prioritization is configured without PHY-based prioritization.
2. Discussion
In the last RAN2 meeting, some companies supported that LCH-based prioritization and PHY-based prioritization can be configured independently and one can be configured without the other. From the perspective of arbitrary combination of UE features, the scenario where LCH-based prioritization is configured without PHY-based prioritization exists. But whether this is a common or reasonable configuration is questionable. 
First, according to the feature list provided by RAN1 in R1-2003073, all the enhancements for intra-UE prioritization are grouped into a single feature group 12-1 which includes L1 priority handling.

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels in physical layer (PHY)

1) Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH

2) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3) Prioritization between UL channels/signals with different PHY priority levels

4) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.

5) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 


It basically means that if PHY-based prioritization is not configured, L1 will not support any enhancement with regards to intra-UE multiplexing/prioritization, i.e. Rel-15 behaviors will be followed.
Observation 1: If PHY-based prioritization is not configured, L1 will not support any enhancement with regards to intra-UE multiplexing/prioritization, i.e. Rel-15 behaviours would be followed.
If a UE is configured with only LCH-based prioritization without PHY-based prioritization, then when the network schedules two overlapping grants to a UE, the UE may delivers two MAC PDUs to the PHY layer. Since PHY-based prioritization is not configured, how PHY layer will handle these two MAC PDUs will be fully left to UE implementation, i.e. Rel-15 behaviours. For example, the PHY layer may finally transmit the MAC PDU for a grant which is determined as a deprioritized grant by the MAC, and drops the MAC PDU for a grant which should be prioritized. In such case, the network shall bear the risk that the performance requirements of URLLC cannot be guarantee since the intra-UE prioritization function are not fully configured.

Observation 2: If PHY-based prioritization is not configured, it would be up to UE implementation which MAC PDU is transmitted if there are two overlapped MAC PDUs delivered to PHY, and this is conflicting with L2 decision.

It would be complicated to handle the LCH-based prioritization in MAC if it is unclear which MAC PDU would be transmitted in L1. Based on the above consideration, we don’t need to specify anything for the scenario where LCH-based prioritization is configured without PHY-based prioritization.
On the other hand, if PHY-based prioritization is configured but LCH-based prioritization is not configured, MAC will follow Rel-15 legacy behaviour and will not deliver overlapped MAC PDUs to PHY. This configuration would make PHY-based prioritization useless.

Observation 3: If PHY-based prioritization is configured but LCH-based prioritization is not configured, MAC will not deliver overlapped MAC PDUs to PHY, and this configuration would make PHY-based prioritization useless.
Given the analysis, we believe LCH-based prioritization and PHY-based prioritization should be typically configured together, and RAN2 should not over-specify for the case that only of them is configured.
Proposal: RAN2 will not specify anything to support the case that only one of LCH-based prioritization and PHY-based prioritization is configured.
3. Conclusion

In this contribution, we have shared our view on the scenario that LCH-based prioritization is configured without PHY-based prioritization, and made the following observations and proposal:

Observation 1: If PHY-based prioritization is not configured, L1 will not support any enhancement with regards to intra-UE multiplexing/prioritization, i.e. Rel-15 behaviours would be followed.
Observation 2: If PHY-based prioritization is not configured, it would be up to UE implementation which MAC PDU is transmitted if there are two overlapped MAC PDUs delivered to PHY, and this is conflicting with L2 decision.

Observation 3: If PHY-based prioritization is configured but LCH-based prioritization is not configured, MAC will not deliver overlapped MAC PDUs to PHY, and this configuration would make PHY-based prioritization useless.
Proposal: RAN2 will not specify anything to support the case that only one of LCH-based prioritization and PHY-based prioritization is configured.
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