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1 Introduction
In RAN#83 plenary meeting, IIoT WI has been approved [1]. The following scenarios identified by RAN2 in SI phase are in the scopes of WI:

· Scenario 1: Intra-UE DL Prioritization.
· Scenario 2: Intra-UE UL Prioritization – Resource Conflict between Configured and Dynamic Grant.
· Scenario 3: Intra-UE UL Prioritization – Resource Conflict between Dynamic Grants.
· Scenario 4: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Control Channel.
· Scenario 5: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Data Channel.
· Scenario 5-1: Between SR associating to high-priority traffic and uplink data of lower-priority traffic.
· Scenario 5-2: Between UCI and PUSCH for traffic, including UCI on PUCCH and PUSCH.
· Scenario new 1: Intra-UE UL Prioritization – Resource Conflict between Configured Grants.
· Scenario new 2: Intra-UE UL Prioritization – Resource Conflict among a set of conflicting grants where at most one dynamic grant is.
In this tdoc, we analyse the standardization impacts of intra-UE prioritization. Our conclusion is that for scenario 2/3/5-1/new 1/new 2, the prioritization functionality could be handled by MAC layer only.
2 Discussion
2.1  Standardization impacts of intra-UE prioritization
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	(Case 3)


Figure 1 Cases for intra-UE prioritization

From the point of view to differentiate the standardization impacts of MAC layer and PHY layer, we notice that the ‘intra-UE prioritization’ operations in scenario 2/3/5-1/new 1 could be summarized as three cases as shown in Figure 1:
· Case 1: Before the prioritization, no PDU is generated according to any of conflicting grants.

· MAC layer STD impacts: how to prioritize conflicting grants;

· PHY layer STD impacts: No.

· PHY layer will not be aware of the conflict between grants.

· Case 2: Before the prioritization, the PDU of grant #1 has already been generated. After the prioritization, the grant #1 has higher priority.

· MAC layer STD impacts: how to prioritize conflicting grants;

· PHY layer STD impacts: No.

· The latter grant has lower priority. After dropping the latter grant in MAC layer, PHY layer will not be aware of the conflict between grants.

· Case 3: Before the prioritization, the PDU of grant #1 has already been generated. After the prioritization, the grant #2 has higher priority.

· MAC layer STD impacts: 

· How to prioritize conflicting grants;

· How to inform PHY layer the prioritization result, i.e. indicate PHY layer to handle conflicting physical transmissions.

· PHY layer STD impact: how to handle conflicting physical transmissions, i.e. out-of-order PUSCH.
We also notice that the cases summarized in Figure 1 could be applicable to scenario new 2 as well, assuming any two grants in the grant set as the grant #1 and grant #2 in Figure 1.

It should be noted that the above analyses are valid regardless of the grant type of the grant #1 and grant #2. After the prioritization finishes, no matter the grant with higher priority is dynamic or configured, the only thing MAC layer needs to do is to generate a PDU according to the high priority grant and inform PHY layer to generate a transmission according the high priority grant and its PDU.
Observation 1: The cases summarized in Figure 1 could be applicable to scenario 2/3/5-1/new 1/new 2.

Observation 2: For scenario 2/3/5-1/new 1/new 2, the PHY layer STD impacts is how to handle conflicting physical layer transmissions (out-of-order PUSCH) regardless of the grant type of each conflicting transmission (dynamic grant or configured grant).
In case 3, during prioritization, MAC layer may need to consider that whether it is possible to drop/terminate the processing/transmission with lower priority. Usually, the time period for the dropping/terminating operation in PHY layer is not negligible. Priori information on PHY layer capability of dropping/terminating an ongoing processing/transmission would be helpful to the discussion on MAC layer prioritization.
Proposal 1: RAN2 asks RAN1 to study the PHY layer capability of dropping/terminating an ongoing processing/transmission.

2.2  How inform PHY layer the prioritization result
In previous RAN1 meeting, an agreement related on how RAN1 is aware of the priority of two PUSCHs (UL data) with dynamic grants (scenario 3) has been achieved, as shown in below. When two PUSCHs with dynamic grants collide (overlap with each other) in time domain, the later one has higher priority.
	Agreements (RAN1 #96):

For a Rel. 16 UE, on the active BWP of a given serving cell, the UE can be scheduled with a second PUSCH associated with HARQ process x starting earlier than the ending symbol of the first PUSCH associated with HARQ process y (x != y) with a PDCCH that does not end earlier than the ending symbol of first scheduling PDCCH.  Specify based on the following solutions:

· …(irrelevant part, more details could be found in [2]);
· If the first scheduled PUSCH and the second scheduled PUSCH are colliding in the time domain, the UE drops the processing and the transmission of the first scheduled PUSCH.
· For dropping, the scheduling limitations do not apply. The UE always drops the first scheduled PUSCH.
· Other details of dropping are as those of the solution 4. 


In previous RAN2 meeting, a relevant agreement has been achieved as well.

	RAN2 #105
· RAN2 assumes that the later dynamic grant may always be prioritized over and earlier dynamic grant (scenario 3). One way to realize this is that MAC generate a PDU for each grant and let L1 handle conflicting transmissions. To be confirmed following progress in RAN1. Other solutions are not precluded


The way to indicate PHY layer the priority between UL data and UL data for scenario 3 should be extended to scenario 2/5-1/new 1/new 2.

According to the analysis in the previous section, the prioritization should be done in MAC layer. After the prioritization, if MAC layer generates a second PDU which overlaps with a previous first PDU, MAC layer must do it on purpose as shown in Case 3 of Figure 1.
Proposal 2: For scenario 2/5-1/new 1/new 2, after prioritization,
· MAC layer generates a PDU according to the grant with higher priority, if necessary;
· If a PDU from MAC layer conflicts with another previous PDU, PHY layer handles the conflicting transmissions and considers the later PDU has higher priority.
Proposal 3: RAN2 sends an LS to inform RAN1, for scenario 2/3/5-1/new 1/new 2,
· Considerations on prioritization in PHY layer is not necessary.

· RAN1 considers how to handle conflicting physical layer transmissions (out-of-order PUSCH).
· If a PDU from MAC layer conflicts with another previous PDU, PHY layer handles the conflicting transmissions and considers the later PDU has higher priority in the conflict handling.

· RAN1 studies the PHY layer capability of dropping/terminating an ongoing processing/transmission.
3 Conclusion

In this contribution, the standardization impacts of intra-UE prioritization have been analysed. We have following observations and proposals:
Observation 1: The cases summarized in Figure 1 could be applicable to scenario 2/3/5-1/new 1/new 2.
Observation 2: For scenario 2/3/5-1/new 1/new 2, the PHY layer STD impacts is how to handle conflicting physical layer transmissions (out-of-order PUSCH) regardless of the grant type of each conflicting transmission (dynamic grant or configured grant).
Proposal 1: RAN2 asks RAN1 to study the PHY layer capability of dropping/terminating an ongoing processing/transmission.

Proposal 2: For scenario 2/5-1/new 1/new 2, after prioritization,

· MAC layer generates a PDU according to the grant with higher priority, if necessary;

· If a PDU from MAC layer conflicts with another previous PDU, PHY layer handles the conflicting transmissions and considers the later PDU has higher priority.
Proposal 3: RAN2 sends an LS to inform RAN1, for scenario 2/3/5-1/new 1/new 2,
· Considerations on prioritization in PHY layer is not necessary.

· RAN1 considers how to handle conflicting physical layer transmissions (out-of-order PUSCH).
· If a PDU from MAC layer conflicts with another previous PDU, PHY layer handles the conflicting transmissions and considers the later PDU has higher priority in the conflict handling.

· RAN1 studies the PHY layer capability of dropping/terminating an ongoing processing/transmission.
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