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Introduction
The following agreements were made on HARQ ACK transmission in the RAN1 Ad Hoc 1901 meeting [1]:
Agreements:
· For a R16 UE, at least two HARQ-ACK codebooks can be simultaneously constructed, intended for supporting different service types for a UE.

The following agreements were made on PUCCH transmission for URLLC in the RAN1 #95 meeting [2].
Agreements:
•	Multiple PUCCHs for HARQ-ACK within a slot should be supported in R16.

Several intra-UE prioritization scenarios were identified for further study in the LS from RAN2 [3]. Some of the scenarios are listed below for reference. 
· Scenario-1: Intra-UE DL Prioritization
· Scenario-2: Intra-UE UL Prioritization - Resource Conflict between Configured and Dynamic Grants
· 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-6: Intra-UE UL Prioritization – Resource Conflict between Configured Grants

Further, in the RAN1 #96 [4] meeting the following agreements were made relating to intra-UE prioritization.

Agreements:
[bookmark: _Hlk2297271]For Scenario 4 and 5, RAN1 recommends considering the prioritization and/or multiplexing behaviour among URLLC/eMBB HARQ-ACK/SR/CSI and URLLC/eMBB PUSCH, including the cases with UCI on PUCCH and UCI on PUSCH.

Agreements:
For scenario 2 as listed in R1-1814342, in case the collision between configured grant and dynamic grant occurs in physical layer, options to determine the prioritization between configured grant and dynamic grant include at least – to be further investigated during the WI phase:
· Priority at PHY is determined by MAC layer for the purpose of PHY prioritization.
· Note: this may or may not have any RAN1 impact
· Priority at PHY is determined via using PHY channel(s)/signal(s)/parameters for the purpose of PHY prioritization.
· It is configurable as part of the configured grant configuration whether it should have higher priority than dynamic grant in case of conflict.
· Other options are not precluded.
In this contribution, we discuss issues related to Scenario-1, Scenario-2, Scenario-4 and Scenario-5 below. 

Discussion
2.1 Scenario-1
Intra-UE collision occurs in the DL if multiple grants schedule PDSCHs which may be of different priority levels (such as URLLC and eMBB) on overlapped resources, either in time or both time and frequency. If a UE’s MAC has sufficient time to prioritize the URLLC PDSCH, the UE may cancel the reception of eMBB PDSCH and receive the URLLC PDSCH. However, if the PHY has started processing the eMBB PDSCH, it would help to have an indication of priorities at the PHY layer. If only two priorities such as eMBB and URLLC need to be supported, the MCS-C-RNTI applied to URLLC grants may be used to distinguish between the priorities at the PHY. Alternatively, regular DCI or compact DCI may correspond to eMBB and URLLC, respectively. However, if multiple priorities need to be supported, which may be the case for IIOT applications, we need to study ways to indicate the PDSCH priority level through PHY signaling.

Proposal 1: Consider support for PHY layer indication of priority level of a transmission to resolve conflict between DL grants.

When an intra-UE preemption occurs for a UE, the UE may also receive a preemption indication on a format2_1 DCI using INT-RNTI. In this case the UE’s behavior must be clarified. A Rel.15 UE may flush its eMBB and URLLC transmission’s HARQ buffers in the indicated resources. For intra-UE prioritization, a UE needs to avoid flushing of the URLLC HARQ buffer. This may be achieved by enabling the UE to ignore the indication on format2_1 DCI when it detects the intra-UE preemption or enabling the UE to avoid flushing of the URLLC buffer alone. In the former case, the UE may flush out the eMBB buffer by detecting the conflicting resources in the intra-UE PDSCH collision. In the latter case, the UE may flush the eMBB buffer based on the resources indicated in the preemption indicator.

If more than two priority levels are supported by the UE, the preemption indicator may be enhanced to enable indication of the correct priority levels to be flushed.

Proposal 2: Consider introducing procedures to ensure that the high priority transmission is not flushed during intra-UE PDSCH preemption.

Proposal 3: If more than two priority levels are supported by a UE, study how to indicate which priority data must be flushed.

2.2 Scenario-2
In Rel.15, the dynamic grant (DG) has higher priority than the configured grant (CG). Scenario-2 considers applications where the CG may have higher priority than the DG. The CG may be configured (Type-1) or activated (Type-2) with a priority level. If the CG’s priority level exceeds that of the colliding DG, the UE may prioritize the CG and drop the DG. The DG’s priority may be indicated through the PHY layer, through the ways considered for Scenario-1 above.

Proposal 4: Consider configuring the priority level for a Type-1 CG through RRC signaling. Consider signaling the priority level for a Type-2 CG through the activation DCI.

Proposal 5: Consider support for PHY layer indication of priority level of a transmission to resolve conflict between CG and DG.

2.3 Scenario 4 and Scenario 5
Intra-UE collision is possible between URLLC PUCCH and eMBB PUCCH resources. Since support for multiple codebooks for different priority levels has been introduced, simple procedures can be introduced to handle PUCCH collision between URLLC and eMBB such as dropping the eMBB PUCCH transmission.

Intra-UE collision is also possible between URLLC PUCCH and eMBB PUSCH. When the opportunity for URLLC UCI on eMBB PUSCH arises, a UE may consider transmitting only URLLC UCI on the PUSCH while dropping the eMBB data. The URLLC UCI mapping on eMBB PUSCH may also be enhanced to ensure latency and reliability for URLLC UCI. 
Similar to supporting multiple PUCCH transmissions in a slot (which was agreed in RAN1 #95), multiple piggybacked UCIs in a slot, as shown on Figure 1, may also be evaluated. This ensures that latency requirements for URLLC are fulfilled. 



[bookmark: _Ref957435]Figure 1 Two URLLC UCI transmission opportunities on eMBB PUSCH

Proposal 6: Study how to support higher priority UCI transmission on lower priority PUSCH.

3. Conclusion
In this contribution, we discussed various issues relating to intra-UE prioritization and made the following proposals.
Proposal 1: Consider support for PHY layer indication of priority level of a transmission to resolve conflict between DL grants.

Proposal 2: Consider introducing procedures to ensure that high priority transmission is not flushed during intra-UE PDSCH preemption.

Proposal 3: If more than two priority levels are supported by a UE, study how to indicate which priority data must be flushed.

Proposal 4: Consider configuring the priority level for a Type-1 CG through RRC signaling. Consider signaling the priority level for a Type-2 CG through the activation DCI.

Proposal 5: Consider support for PHY layer indication of priority level of a transmission to resolve conflict between CG and DG.

Proposal 6: Study how to support higher priority UCI transmission on lower priority PUSCH.
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