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Introduction
In the RAN2 meeting #107, during the discussion on overlapping PUSCH grant prioritization, the following agreements were achieved:  
	Agreements in RAN2 meeting #107:

· same prioritization solution for CG vs CG conflict and CG vs DG conflict
· Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
· LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 
· no need to define UE processing time in MAC
· The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
· RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
· The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.



In last meeting, a discussion on the handling of highest priorities of two conflicting grants are equal was held, and some open issues left. Then in this contribution, we investigate the cases and possible solutions regarding the handling of two equal priority of two conflicting grants.
Discussion
Although as indicated in the agreement, it is concluded that in case of equal-priority, the UE should apply the legacy Rel-15 rule that dynamic grant is always prioritized over the configured grant. We still think a comprehensive consideration on the handling of two equal priority of two conflicting grants is needed.
During the discussion, there are two camps as follows:
1. An additional rule needs to be defined for this case 
2. just leave it to UE implementation
From some companies’ point of view, given that there won’t be much difference from QoS requirement’s perspective in case of equal priority, we suggest leaving it to UE implementation when tie break is needed. Initially, without an intensively investigation, we tend to this as well.
However, taking the industrial IoT’s specific use case into account, as indicated in TR 22.821 [1], it has illustrated that a UE in TSN system, not as regular smart phone, may act as a hub or a bridge that multiplexes and de-multiplexes traffic from/to multiple end stations or devices. Therefore, the UE’s traffic may support multiple periodic traffic flows (potentially with different periodicities, time offsets, payload sizes, etc.), all tagged as high priority to meet either high reliability or low latency, or both. Hence, if just simply leaving it to UE implementation, it sometimes will cause unpredictable behaviours in case of IIoT.
Additionally, RAN1 had agreed that new DCI format for URLLC scheduling for the purpose of reducing the DCI size with configurable bits in last RAN1#105 meeting and it will impact on RRC parameter, e.g. to configure scheduling granularity.
Based on above consideration, we can analyse and identify which of the additional rules can be used for MAC to do prioritization of the collided grants with equal priority:
1. the DCI format (e.g. new URLLC DCI format or regular DCI format)
2. the PUSCH duration (reflected the delay requirement)
3. the uplink grant size
4. the MCS (e.g. MCS-C-RNTI or MCS-level) (reflected the reliability requirement)
5. the second/next highest priority of the data to be transmitted
All options listed above have its scheduling preference:
Option 1 is to prioritize the MAC PDU’s corresponding service, which is a kind of URLLC service. 
Option 2 is to prioritize the MAC PDU’s corresponding service with low transmission latency requirement, which has already taken into the LCP restriction rule.
Option 3 will benefit a high efficiency of radio resource in a cell, i.e. increasing the cell capacity efficiency. 
Option 4 is to prioritize the MAC PDU’s corresponding service with high reliability requirement. 
Option 5 can benefit reducing waiting time of the data to be transmitted.
 In our understanding, Option 1, Option 2 and Option 4 all reflect the characteristic of URLLC service, which is critical new traffic type applied in industrial IoT. And the purpose achieved by option 3 and option 5 are more common even in the previous releases. Therefore, it is proposed to select Option 1, Option 2 and Option 4 as additional rule during the handling of highest priorities of two conflicting grants are equal.
Proposal 1: it is proposed to select Option 1, Option 2 and Option 4 as additional rule during the handling of highest priorities of two conflicting grants are equal, as follows:
1. the DCI format (e.g. new URLLC DCI format or regular DCI format)
2. the PUSCH duration (reflected the delay requirement)
3. the uplink grant size
4. the MCS (e.g. MCS-C-RNTI or MCS-level) (reflected the reliability requirement)
5. the second/next highest priority of the data to be transmitted
Similarly, it is proposed to take Option 1, Option 2 and Option 4 into LCP restriction enhancement as well.
Proposal 2: it is proposed to take Option 1, Option 2(already included in the LCP restriction)
 and Option 4 into LCP restriction enhancement as well, as follows:
1. the DCI format (e.g. new URLLC DCI format or regular DCI format)
2. the PUSCH duration (reflected the delay requirement) (already included in the LCP restriction)
3. the uplink grant size
4. the MCS (e.g. MCS-C-RNTI or MCS-level) (reflected the reliability requirement)
5. the second/next highest priority of the data to be transmitted
Conclusions
Proposal 1: it is proposed to select Option 1, Option 2 and Option 4 as additional rule during the handling of highest priorities of two conflicting grants are equal, as follows:
1. the DCI format (e.g. new URLLC DCI format or regular DCI format)
2. the PUSCH duration (reflected the delay requirement)
3. the uplink grant size
4. the MCS (e.g. MCS-C-RNTI or MCS-level) (reflected the reliability requirement)
5. the second/next highest priority of the data to be transmitted
Proposal 2: it is proposed to take Option 1, Option 2(already included in the LCP restriction)
 and Option 4 into LCP restriction enhancement as well, as follows:
1. the DCI format (e.g. new URLLC DCI format or regular DCI format)
2. the PUSCH duration (reflected the delay requirement) (already included in the LCP restriction)
3. the uplink grant size
4. the MCS (e.g. MCS-C-RNTI or MCS-level) (reflected the reliability requirement)
5. the second/next highest priority of the data to be transmitted
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