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Introduction
In RAN1#96, followings has been agreed for grant-free transmission enhancement [1]:
	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.
· Capture the simulation results in Table 1-1 in R1-1903707 into the TR section 8.1 “performance evaluation” as the outcome of the study.
· There is no consensus on the necessity of explicit HARQ-ACK for configured grant PUSCH for this SI. 



And, according to WID for NR IIoT, following objective need to be considered [2]
	[bookmark: OLE_LINK17][bookmark: OLE_LINK2]Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· 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].



In this contribution, we provide our views on possible collision handling between two PUSCHs, including the case between dynamic grant (DG) and configured grant (CG) and multiple configured grants.
Collision between dynamic grant(DG) and configured grant(CG) resource
It has been discussed how to handle collision handing between configured grant and dynamic grant. The reason we discuss this prioritization is configured grant is highly useful to support URLLC. For example, in various scenarios such as power distribution grid fault and outage managements, gNB can assign configured grant with short periodicity for potential uplink transmission. If dynamic grant always overrides configured grant, URLLC transmission can be cancelled unexpectedly. In other word, gNB may be not possible to allocate PUSCH resource dynamically. Therefore, it would be necessary to prioritize configured grant under some conditions.
This collision case; between CG and DG, is having some different points from the collision case between DG and DG. In case of DG and DG, PHY layer notices which DG is received earlier and MAC PDU would be generated for both DG at least when UL skipping for dynamic scheduling is not configured. In the case of CG, PHY layer cannot foresee whether CG is used or not even when there is no overlapped DG. Since UE behavior of CG is based on UL skipping, whether CG is used is up to existence of MAC PDU for that CG.
When gNB schedules low priority DG overlapped with higher priority CG, the appropriate behavior should be to use DG only when CG is not necessary. However, as pointed out, only MAC layer can determine the necessity of CG by MAC PDU existence. Therefore, prioritization between DG and CG should be up to MAC layer. Especially, even if MAC layer has sent MAC PDU for DG to PHY already, MAC layer can obtain MAC PDU for CG due to urgent traffic arrival. In this case, MAC layer gives multiple MAC PDU to PHY with priority indicator and PHY layer chooses one of them by that indicator. Since the timing of obtaining MAC PDU cannot be specified, these inter-layer operation can be achieved by UE implementation. 
On the other hand, even though MAC decides which grant is used, priority indicator in PHY layer can be beneficial. For example, when UE receives DCI indicating high priority PUSCH, UE may assume the PUSCH wouldn’t be preempted by configured grant. This can make UE implementation easier and processing time shorter. 
In those point of view, we are willing to suggest to leave configured grant prioritization up to MAC decision or UE implementation. 
Proposal 1: Resource conflicts between DG and CG can be handled by RAN2 or by UE implementation.
Proposal 2: PHY layer indication of channel priority is supported.
· For configured grant, channel priority can be indicated by activation DCI or configured by RRC.
Collision between/among multiple configured grants
There are multiple purposes for configuring multiple configured grants. Up to those purposes, collision between multiple configured grants can occur intentionally and unintentionally. 
Intended collision case can be illustrated in figure 1. To support short latency with long PUSCH duration, network may configure multiple resource for all potential UL transmission timing. Obviously, one of CG resources should be selected by MAC based on traffic arrival (whether suitable MAC PDU exists or not). Considering each PUSCH duration/repetition is configured in order to meet URLLC requirements, on-going transmission need to be prioritized to guarantee the reliability requirement. In other words, when a transport block is being transmitted on a CG resource, any other transport block shouldn’t be transmitted on other CG resources.
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Figure 1. An example of intended resource confliction
For support different service with different traffic types, network may configure multiple configured grants having different TB size and different periodicities. Up to these configurations, such as coprime periodicities and different PUSCH duration, some configured grants may be eventually collide each other in time-domain, which can be considered as unintentional collision case. As mentioned for the case of DG and CG, CG PUSCH is used only when MAC PDU for the CG PUSCH exists. Therefore, it is beneficial to use low priority CG when overlapped high priority CG is not in use. 
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Figure 2. An example of unintended resource confliction

Therefore, for both intended and unintended collision cases of CGs, MAC prioritization is recommended.

Proposal 3: For Resource conflicts between CG and CG, following can be considered:
· Resource conflicts between CG and CG for initial transmissions can be handled by RAN2 or by UE implementation.
· When a transport block is being transmitted on a CG resource, any other transport block should not be transmitted on other CG resources.
Conclusion
In this contribution, we discuss possible way to enhance UL transmission with configured grant for URLLC. . Our proposals are as follows:
Proposal 1: Resource conflicts between DG and CG can be handled by RAN2 or by UE implementation.
Proposal 2: PHY layer indication of channel priority is supported.
· For configured grant, channel priority can be indicated by activation DCI or configured by RRC.
Proposal 3: For Resource conflicts between CG and CG, following can be considered:
· Resource conflicts between CG and CG for initial transmissions can be handled by RAN2 or by UE implementation.
· When a transport block is being transmitted on a CG resource, any other transport block should not be transmitted on other CG resources.
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