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1.	Introduction
According to the work item description (WID) for Industrial IoT (IIoT), RAN2 would mainly focus on the scenarios for the resource conflicts between dynamic grant (DG) and configured grant (CG) and the resource conflicts involving multiple CGs.
New WID: Support of NR Industrial Internet of Things (IoT) (RP-190728):
	2. The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].
· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].
· Address UL data/control and control/control resource collision by:
· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].
· specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].


In this contribution, we further investigate the scenarios considering timing issues and HARQ operation, and discuss who takes the responsibility of prioritizing the conflicting grants.
2.	Discussion
In the last meeting, RAN2 discussed the UL data prioritization for various scenarios and found out that there are some cases when the MAC cannot perform prioritization due to insufficient time. The resource conflicts between multiple DGs is likely to be addressed in RAN1 since many companies seemed to think that the instruction timing is more important than the data priority served by the conflicting grants. However, since the timing issues are related not only to the time that the grant is received but also to the time that the data becomes available, even configured grants cannot be free from this problem. 
Figure 1 shows an example where the MAC cannot perform prioritization even for the resource conflict between multiple CGs. LCH1 has a higher priority than LCH2 and, initially, only LCH2 has data available for transmission. Two configured grants, Grant1 and Grant2, are overlapping each other and Grant1 is configured for LCH1 and Grant2 is configured for LCH2. When MAC is aware of the conflicting CGs, only LCH2 has data available for transmission and, thus, it of course generates MAC PDU for Grant2 (MAC PDU2). However, after delivering the MAC PDU2 to PHY, a new data becomes available for LCH1. Even though LCH1 has a higher priority than LCH2, the grant prioritization cannot be performed in MAC since MAC PDU2 has already been delivered to PHY. In this case, MAC has no choice but to generate MAC PDU1 for Grant1, deliver it to PHY, and let PHY perform the prioritization.
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Figure 1
Observation 1. Even for the resource conflicts between DG and CG or the resource conflicts between multiple CGs, MAC cannot perform prioritization when higher priority data becomes available after MAC already delivered a MAC PDU for the deprioritized grant to PHY.
Proposal 1. When higher priority data becomes available after MAC already delivered a MAC PDU for the deprioritized grant to PHY, MAC generates a MAC PDU for each grant and PHY handles the prioritization.
Note that, even for conflicting grant, it is natural that each grant is mapped to a different HARQ process. Having this in mind, we will look into the case where MAC can perform prioritization. If MAC has sufficient time to handle prioritization, it could select the grant for the highest priority LCH with data available for transmission and generate a MAC PDU only for the selected grant. In this case, the network may provide a retransmission grant for the deprioritized transmission. However, since MAC generated a MAC PDU only for the selected grant, the associated HARQ buffer is empty and MAC cannot but ignore the retransmission grant. This is not only a loss of transmission opportunities but also a waste of resources. On the other hand, if the MAC generates a MAC PDU even for the deprioritized grant and stores it in the associated HARQ buffer, it would be beneficial considering the possible retransmission opportunities given by the network.
Observation 2. When MAC prioritizes the grant, if MAC selects one grant among the conflicting grants and generates a MAC PDU only for the selected grant, the UE may lose the possible retransmission opportunities for the deprioritized grant and this is a waste of resources as well. 
Proposal 2. In order to utilize the possible retransmission grant for the deprioritized UL data, MAC generates a MAC PDU even for the deprioritized grant and stores it in the associated HARQ buffer.
From proposal 1 and proposal 2, we can conclude that, for any case, performing prioritization in PHY is more beneficial than performing prioritization in MAC.
Proposal 3. PHY handles the prioritization for the resource conflicts between DG and CG and the resource conflicts between multiple CGs as well as the resource conflicts between multiple DGs and MAC always generates a MAC PDU for each grant and provides contents information for each MAC PDU to the PHY.
3.	Conclusion
In this contribution, we further investigated the scenarios for resource conflicts in RAN2 scope considering timing issues and HARQ operation, and discussed who takes the responsibility of prioritizing the conflicting grants.
Observation 1. Even for the resource conflicts between DG and CG or the resource conflicts between multiple CGs, MAC cannot perform prioritization when higher priority data becomes available after MAC already delivered a MAC PDU for the deprioritized grant to PHY.
Proposal 1. When higher priority data becomes available after MAC already delivered a MAC PDU for the deprioritized grant to PHY, MAC generates a MAC PDU for each grant and PHY handles the prioritization.
Observation 2. When MAC prioritizes the grant, if MAC selects one grant among the conflicting grants and generates a MAC PDU only for the selected grant, the UE may lose the possible retransmission opportunities for the deprioritized grant and this is a waste of resources as well. 
Proposal 2. In order to utilize the possible retransmission grant for the deprioritized UL data, MAC generates a MAC PDU even for the deprioritized grant and stores it in the associated HARQ buffer.
Proposal 3. PHY handles the prioritization for the resource conflicts between DG and CG and the resource conflicts between multiple CGs as well as the resource conflicts between multiple DGs and MAC always generates a MAC PDU for each grant and provides contents information for each MAC PDU to the PHY.
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