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Introduction
According to the new WID of NR Industrial Internet of Things (IoT) approved in RAN#83[1], the following objectives related to SPS enhancement are specified:
	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 RAN1 #96 meeting, issues relating to intra-UE multiplexing were discussed and the following agreements on  collision between configured grant and dynamic grant, i.e. scenario 2 was made:
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 mainly discuss scenario 2 intra-UE multiplexing, i.e., prioritization and/or multiplexing between dynamic grant and configured grant PUSCH, taking into account the motivation of this scenario, priority handling. 
Motivation
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Figure 1 Conflicts between dynamic grant PUSCH and configured grant PUSCH
As shown in Figure 1, there could be two cases for conflicts between dynamic grant PUSCH and configured grant PUSCH. 
· Case 1: Conflicts between dynamic grant eMBB PUSCH and configured grant URLLC PUSCH. This is because a later arrival of URLLC transmission of configured resource overlaps with an on-going eMBB transmission scheduled before. 
· Case 2: Conflicts between dynamic grant URLLC PUSCH and configured grant eMBB PUSCH. This is because a later arrival of URLLC has to be scheduled as soon as possible while overlapping with an on-going eMBB transmission on configured resources. 
In our view, both cases are valid. Thus, dynamic grant always taking priority over configured grant is not appropriate to handle both cases. A unified solution to handle above two cases needs to be considered.
Observation1: A unified solution is needed to handle the conflict cases between dynamic grant PUSCH and configured grant PUSCH. 
Collision handling for dynamic grant and configured grant
As discussed in RAN1 #96, at least three options can be further investigated in WI.
· Option 1: Priority at PHY is determined by MAC layer for the purpose of PHY prioritization
· Option 2: Priority at PHY is determined via using PHY channel(s)/signal(s)/parameters for the purpose of PHY prioritization
· Option 3: It is configurable as part of the configured grant configuration whether it should have higher priority than dynamic grant in case of conflict
For Option3, if we semi-statically configured the priority as part of the configured grant configuration, it means UE has to transmit PUSCH with the same priority across all configured grant occasions, which is a very strict scheduling restriction and a potential waste of resources. For example, for one configured grant with 7-OS duration, it could be possibly used for both eMBB and URLLC transmission. Thus, Option3 is not preferred. 
In Option 2, priority at PHY is determined via using PHY channel(s)/signal(s)/parameters. Further considerations should be taken into account for this option. First of all, the traffic priority is not determined by PHY layer. After receiving a SR for UL transmission, the gNB may not know the priority of the traffic data to be transmitted. Moreover, since the PUSCH with configured grant does not have a corresponding DCI, the physical layer signaling indication would be not suitable for the configured grant. For example, when the PUSCH length is less than 4, it is always used to transmit the high priority service. Obviously, it can cause scheduling restrictions and potential waste of resources when the service priority of the MAC layer does not match the priority defined at the physical layer. This is similar to the semi-static configuration priority for the configured grant, the disadvantages are also obvious.
From this point of view, it is not suitable for the gNB to indicate the priority of the scheduled PUSCH through PHY layer signaling. And as mentioned above, at least one of the transmission is associated to a configured grant, semi-statically configured the priority as part of the configured grant configuration will cause scheduling restriction. 
The common problem for both Option 2 and 3 is that it lacks a linkage between PHY and MAC about the priority. Therefore, we think Option 1 is the most suitable method to solve this issue. That is, priority at PHY is determined by MAC layer. However, the priority may need to be bundled with a PHY parameter which is for PHY prioritization and could be used for collision between dynamic grant and configured grant. We think that the priority is more properly solved in RAN2, and the physical layer should follow the priority determined by the MAC layer.
Proposal 1: For resource conflicts between configured grant and dynamic grant, priority at PHY is determined by MAC layer for the purpose of PHY prioritization.
Conclusions
In this contribution, we discuss the resource conflict between configured grant and dynamic grant. In summary we propose: 
[bookmark: _GoBack]Observation1: A unified solution is needed to handle the conflict cases between dynamic grant PUSCH and configured grant PUSCH. 
 Proposal 1: For resource conflicts between configured grant and dynamic grant, priority at PHY is determined by MAC layer for the purpose of PHY prioritization.
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