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Introduction
For the intra-UE prioritization feature, in RAN2#109bis-e [1] the following agreement was reached 
	
	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)


 
In this contribution, we analyze the gaps currently present with respect to independently configuring each of the LCH and PHY prioritization features. 
Discussion
In Rel-15, Intra-UE prioritization, the following 2 cases were handled at MAC for overlapped PUSCH resources.
	
	Overlapped Scenario
	MAC Procedure

	Dynamic Grant & Configured Grant
	Dynamic grant is prioritized over configured grant

	Dynamic Grant & Dynamic Grant
	This scenario is handled in PHY. In a situation where MAC receives two dynamic grant overlapped resources, MAC will deliver two MAC PDUs to PHY



Rel-16 introduces a new scenario of overlapped configured grants due to the multiple configured grant feature [3]. 
The following four cases are considered for the purpose of this analysis and as pertinent to Rel-16 intra-UE prioritization feature. 

	#
	LCH Prioritization State
	PHY Prioritization State

	Case 1
	Enabled
	Enabled

	Case 2
	Enabled
	Disabled

	Case 3
	Disabled
	Enabled

	Case 4
	Disabled
	Disabled



Case 1: Both LCH and PHY Prioritization are configured
Based on the RAN1 LSes R2-2006088 and R2-2006104, L1 priority for these configured or dynamic grants decides the MAC procedure for same and different priorities at L1. 

	L1 Priority
	MAC Procedure

	Same for the dynamic or configured grants
	MAC generates only one MAC PDU [LS R2-2006088]

	Different for the dynamic or configured grants scenarios
	If PHY cancellation is supported at L1, MAC generates two MAC PDUs

	
	If PHY does not support cancellation at L1, MAC generates 1 MAC PDU [LS R2-2006104]



Observation 1: No changes are needed in case both LCH based and PHY based prioritization are configured. 
Case 2: Only LCH Prioritization is configured
In this case, the MAC procedure will depend on PHY behavior. If prioritization is not configured at PHY any scenario that causes MAC to generate two PDUs should be avoided. This is in agreement with the following from [2]. 

(When MAC determines to generate a PDU) MAC entity shall not generate a PDU that cannot be transmitted due to collision with transmission (at least due to equal L1 priority

For each uplink grant which can be transmitted by lower layers, the MAC entity evaluates whether it is a prioritized uplink grant. TP of R2-2005647 is a baseline.

Proposal 1: For cases of only LCH prioritization being configured without PHY prioritization, MAC procedures should support generation of only one PDU.  
Case 3: Only PHY Prioritization is configured
In this case again, due to the lack of LCH prioritization being configured, MAC will process all PDUs and can potentially deliver multiple PDUs to PHY. In cases where L1 does not support PHY cancellation, PHY will have to process 2 MAC PDUs. 

Proposal 2: In cases where only PHY prioritization is configured and LCH prioritization is not configured, it is up to UE implementation to generate only one MAC PDU.

In these situations if PHY prioritization configuration cannot be achieved, LCH and PHY prioritization should not be allowed to be configured independently. 

Proposal 3: For scenarios where only PHY prioritization is configured without LCH configuration, LCH and PHY prioritization should not be configured independently. 

Case 4: Both LCH and PHY prioritization are not configured
In this case, we can adopt the Rel-15 procedures for (Dynamic grant & Configured grant) and (Dynamic grant and Dynamic grant) overlap scenarios for MAC procedures. The case that does not have a MAC procedure is when for (Configured grant & Configured grant) PUSCH resources overlap. In this situation too, independent configuration of LCH and PHY would not work. However, RAN2 can adopt the following proposal.

Proposal 4: For configured grant and configured grant overlapping PUSCH resources when both LCH and PHY prioritization features are not configured, it is up to UE implementation to process the UL grants at MAC to be delivered to PHY. 

Text Proposal for TS 38.321 [4]
[bookmark: _Toc29239834][bookmark: _Toc37296193]5.4.1	 UL Grant reception
…
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, using UE implementation, the MAC entity shall:
1>	if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
[bookmark: _Hlk34410642]3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).
NOTE 6:	If there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.
…
Conclusion
In this contribution, we provided our views on timing advance enhancements for NTN. Our observations and proposals are as follows: 

Observation 1: No changes are needed in case both LCH based and PHY based prioritization are configured. 

Proposal 1: For cases of only LCH prioritization being configured without PHY prioritization, MAC procedures should support generation of only one PDU.  

Proposal 2: In cases where only PHY prioritization is configured and LCH prioritization is not configured, it is up to UE implementation to generate only one MAC PDU.

Proposal 3: For scenarios where only PHY prioritization is configured without LCH configuration, LCH and PHY prioritization should not be configured independently.

Proposal 4: For configured grant and configured grant overlapping PUSCH resources when both LCH and PHY prioritization features are not configured, it is up to UE implementation to process the UL grants at MAC to be delivered to PHY. 
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