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1.	Introduction
In [104#38], RAN2 discussed how to prioritize UL data transmission when two UL resources conflict. Although it was considered desirable to have a common and simple rule for all conflicting cases, there was no conclusion made on this, especially considering conflicting two dynamic UL grants.
In this contribution, we further look into the conflicting UL resources case by case and provide our view on who takes the responsibility of prioritizing conflicting UL resources.
2.	Discussion
2.1	Prioritization rule
UL data prioritization is motivated by coexistence of URLLC data and eMBB data. In other words, the intention of UL data prioritization is to avoid a situation that URLLC is delayed or blocked due to transmission of eMBB data. Having this in mind, we will investigate the following cases separately:
· Case 1. Collision between two configured grants
· Case 2. Collision between a configured grant and a dynamic grant
· Case 3. Collision between two dynamic grants
For Case 1, we can find a similar case in LTE where the multiple UL SPS configurations can be active simultaneously on one serving cell. Unfortunately, the current TS 36.321 describes that the UE behaviour for the conflicting resources is undefined. However, there is no doubt that smart UE implementation would, of course, prioritize a configured grant for transmission of higher priority data, since conflicts between configured grants are free of timing issues for UE processing or instantaneous instruction from the network. Thus, for resource conflicts between configured grants, it is obvious that the prioritization rule should be defined according to the traffic priorities.
Proposal 1. For a conflict between configured grants, the configured grant allowed for transmission of higher priority data is prioritized.
On the other hand, for Case 2 and Case 3, some companies argue that the UE should follow the latest instruction from the network since the network can be aware of a previous dynamic grant or a configured grant and, thus, the latest instruction is deliberately transmitted to preempt the previous grant. Now, we will study the conflicting scenarios for Case 2 and Case 3, case by case.
In Case 2, the typical scenario is that when a configured grant has already been activated, the network schedules a new dynamic grant which overlaps with the configured grant. If the configured grant is for transmission of eMBB data and is not allowed for transmission of URLLC data, the network could schedule a new dynamic grant to pre-empt the configured grant for immediate transmission of the URLLC data. However, if the configured grant is for transmission of URLLC data and is not allowed for eMBB data, it is abnormal behaviour that the network schedules a new dynamic grant for transmission of eMBB data overlapping with the configured grant. Thus, in most cases, prioritizing the dynamic grant according to the latest instruction of the network is equivalent to prioritizing the grant for higher priority data. Then, there is no need to describe the same behaviour differently, and we could simply apply the same rule as Case 1 in Case 2.
Observation 1. In general, the network provides a new dynamic grant overlapped with a previously activated configured grant for transmission of higher priority data.
Proposal 2. For a conflict between a configured grant and a dynamic grant, the grant allowed for transmission of higher priority data is prioritized.
The scenario of Case 3 seems similar to Case 2. As mentioned above, in general, the network schedules a new dynamic grant overlapping with a previously scheduled dynamic grant for transmission of higher priority data. Thus, likewise, the later instruction from the network is for transmission of higher priority data and the same prioritization rule can be applied for this case as well.
Observation 2. In general, the network provides a new dynamic grant overlapped with a previous dynamic grant for transmission of higher priority data.
Proposal 3. For a conflict between dynamic grants, the dynamic grant allowed for transmission of higher priority data is prioritized.
With proposal 2 and proposal 3, a common rule can be applied to all conflicting UL resources.

2.2		Who performs prioritization, MAC or PHY?
Another issue in [104#38] is when the MAC entity does not select a grant out of multiple conflicting grants due to insufficient time, which of the following options is preferred for the MAC behaviour:
· Option 1. PHY layer UL pre-emption (MAC generates a MAC PDU for each grant)
· Option 2. MAC ignores/discards the conflicting grant (MAC does not generate a MAC PDU)
This issue occurs especially when the MAC entity already delivered a MAC PDU for deprioritized UL resources. According to the summary of the e-mail discussion, a sizable majority of companies prefer Option 1 and a working assumption is proposed based on Option 1 as follows:
When the MAC entity does not select a grant out of multiple conflicting grants, MAC generates a PDU for each UL grant, and the physical layer handles prioritization between transmissions.
Although we also prefers Option 1 between the two options, the above description makes the subject of performing the prioritization changed depending on whether the MAC entity has sufficient time to select a grant or not, which seems undesirable from the viewpoint of RAN2.
Observation 3. The following working assumption from [104#38] causes an undesirable UE behaviour that the subject of performing the prioritization is changed depending on whether the MAC entity has sufficient time to select a grant or not.
When the MAC entity does not select a grant out of multiple conflicting grants, MAC generates a PDU for each UL grant, and the physical layer handles prioritization between transmissions.
If the time constraint is inevitable for MAC to perform prioritization, it is better to have the PHY layer consistently handle the prioritization between transmissions for all cases. Then, the MAC entity simply generates a MAC PDU for each grant and provides contents information for each MAC PDU to the PHY layer and the PHY layer drops one based on the contents information. 
Proposal 4. The PHY layer handles the prioritization between transmissions for all cases and the MAC entity simply generates a MAC PDU for each grant and provides contents information for each MAC PDU to the PHY layer.
We provide the proposed change for the text proposal from [104#38] in Section 4.
3.	Conclusion
In this contribution, we further looked into the conflicting UL resources case by case and provided our view on who takes the responsibility of prioritizing conflicting UL resources.
Proposal 1. For a conflict between configured grants, the configured grant allowed for transmission of higher priority data is prioritized.
Observation 1. In general, the network provides a new dynamic grant overlapped with a previously activated configured grant for transmission of higher priority data.
Proposal 2. For a conflict between a configured grant and a dynamic grant, the grant allowed for transmission of higher priority data is prioritized.
Observation 2. In general, the network provides a new dynamic grant overlapped with a previous dynamic grant for transmission of higher priority data.
Proposal 3. For a conflict between dynamic grants, the dynamic grant allowed for transmission of higher priority data is prioritized.
Observation 3. The following working assumption from [104#38] causes an undesirable UE behaviour that the subject of performing the prioritization is changed depending on whether the MAC entity has sufficient time to select a grant or not.
When the MAC entity does not select a grant out of multiple conflicting grants, MAC generates a PDU for each UL grant, and the physical layer handles prioritization between transmissions.
Proposal 4. The PHY layer handles the prioritization between transmissions and the MAC entity simply generates a MAC PDU for each grant and provides contents information for each MAC PDU to the PHY layer.
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Editor’s note: RAN2 is main responsible group, but potential PHY layer impacts and solutions should be analysed by RAN1
/// Start of proposed changes
Data-only intra-UE prioritization is applicable for resource conflicts between configured/configured, configured/dynamic, or dynamic/dynamic grants for a new transmission. 
The UE prioritizes the grant on which data of the highest priority can be transmitted according to LCP mapping restrictions and priority configured for each LCH. A per-grant priority level indicated by the gNB (e.g., by RRC for configured grants, or by DCI for dynamic grants, if introduced) may be further considered. 
MAC generates a PDU for each UL grant and the physical layer handles prioritization between transmissions. (Editor’s note: this is a working assumption to be confirmed pending progress in RAN1)

/// End of proposed changes
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