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1. Introduction

In the last RAN2 #111e meeting, RAN2 has organized an email discussion for intra-UE prioritization, i.e. 
[AT111-e][044][IIOT] Intra UE prioritization (Apple) [1]. Based on the email discussion, the following agreements were made:
	· For the case where both LCH and PHY based prioritization are not configured, it is up to UE implementation on how overlapped configured grants are treated at MAC and delivered to PHY (UE should try to choose one)

· Postpone the discussion on additional conditions for Phy Priority and L2 priority feature (assume this can be added later). 


In order to implement explicit RRC configuration-based enablement for LCH based prioritization, RAN2 has defined an explicit RRC parameter lch-BasedPrioritization, which can be configured per MAC entity, to indicate that the corresponding MAC entity is configured with prioritization between overlapping grants and between SR and overlapping grants based on LCH priority [2]. However, there is no explicit parameter indication for PHY based intra-UE prioritization defined in RAN1.
During the email discussion, RAN2 has discussed whether explicit or implicit RRC configuration-based enablement and parameter indication for PHY based intra-UE prioritization is needed, and the following interim proposal was made:
	Proposal 5b: Send a LS to RAN1 to check if explicit or implicit RRC configuration-based enablement and parameter indication for PHY based intra UE prioritization is needed. 


However, no agreement was achieved during online discussion. In this contribution, we analyse that even if no explicit parameter indication for PHY based prioritization is defined, the UE can determine that PHY based intra-UE prioritization is configured by the network based on existing RRC parameters that are already specified.
2. Discussion
For PHY layer, PHY based prioritization is a newly introduced feature in NR Rel-16, in which UE behaviour are different with Rel-15 UE behaviours. The UE shall be aware of whether PHY based prioritization has been configured by the network, but there is no explicit RRC parameter indicating whether PHY based prioritization is enabled for the UE. 
According to the Rel-16 NR RAN1 UE features summarized in [3], feature group with index 12-1 indicates the feature of intra-UE multiplexing/prioritization of overlapping channels/signals with two priority levels in physical layer. The corresponding UE capability parameter reflecting this feature in TS 38.306 is ul-IntraUE-Mux-r16 [4]. 
As shown in the following table-I extracted from [3], we can find that UE supporting the feature shall support configuration of PHY priority level for CG PUSCH and SR, and dynamic indication priority level for dynamic PUSCH with a single DCI format. According to RRC spec, the configuration of PHY priority level for CG PUSCH and SR are indicated by the parameters phy-PriorityIndex in ConfiguredGrantConfig IE and phy-PriorityIndex in SchedulingRequestResourceConfig IE, respectively. Besides, the presence of dynamic indication priority level for dynamic PUSCH with a single DCI format can be configured by priorityIndicatiorDCI-0-1 or priorityIndicatiorDCI-0-2 in PUSCH-Config IE.
When UE reports the capability parameter ul-IntraUE-Mux-r16 to the network, the network can decide whether PHY based prioritization can be configured for the UE. If PHY based prioritization is not needed for the UE, then none of PHY priority level for CG PUSCH/SR, nor dynamic indication priority level for dynamic PUSCH with a single DCI format shall be configured for the UE. However, if any of the above configurations is configured for the UE, PHY based prioritization shall be viewed as configured for the UE. For example, if only PHY priority level for SR is configured, an overlapping PUSCH’s priority level is viewed as 0, according to RAN1 spec’s description “If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0” [5]. In this case, the UE shall perform PHY based prioritization based on the overlapping channel/signals’ priority levels. 
Based on above considerations, if any of the following parameters is configured by the network, PHY based prioritization shall be viewed as configured for the UE.
· priorityIndicatiorDCI-0-1 in PUSCH-Config;

· priorityIndicatiorDCI-0-2 in PUSCH-Config;

· phy-PriorityIndex in ConfiguredGrantConfig;

· phy-PriorityIndex in SchedulingRequestResourceConfig.

No explicit parameter indication for PHY based prioritization is needed.
Table-I 

	Features
	Index
	Feature group
	Components

	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 overlapping PUCCH/PUCCH and PUCCH/PUSCH 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 with a single DCI format

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 

	12. NR_IIOT
	12-1a
	UL priority indication in DCI with mixed DCI formats
	Support of priority indicator field configured in DCI formats 0_1 and 0_2 in a BWP when configured to monitor both DCI formats 0_1 and 0_2 in the BWP


Observation 1: PHY based intra-UE prioritization is configured is any of the following parameters is configured by the network:
· priorityIndicatiorDCI-0-1 in PUSCH-Config;

· priorityIndicatiorDCI-0-2 in PUSCH-Config;

· phy-PriorityIndex in ConfiguredGrantConfig;

· phy-PriorityIndex in SchedulingRequestResourceConfig.
Proposal 1: No explicit indication of PHY based prioritization is needed.
3. Conclusion

In this contribution, we have analysed that UE can determine PHY based intra-UE prioritization is configured by the network implicitly based on some RRC parameters that are already supported, and made the following observation and proposal:
Observation 1: PHY based intra-UE prioritization is configured if any of the following parameters is configured to the UE:

· priorityIndicatiorDCI-0-1 in PUSCH-Config;

· priorityIndicatiorDCI-0-2 in PUSCH-Config;

· phy-PriorityIndex in ConfiguredGrantConfig;

· phy-PriorityIndex in SchedulingRequestResourceConfig.

Proposal 1: No explicit indication of PHY based prioritization is needed.
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