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1. Introduction

In email discussion [104#38][NR/IIOT] Intra UE prioritization UL Data Data [1], three scenarios for the resource collision between UL grants have been preliminarily discussed:
· Scenario 1: Resource Conflict between Configured and Dynamic Grants

· Scenario 2: Resource Conflict between Dynamic Grants
· Scenario 3: Resource Conflict between Configured Grants
Note that scenario 1 and scenario 2 were approved to be studied at RAN2#104. Scenario 3 was introduced based on RAN1#95 meeting’s agreement for supporting multiple active configured grant configuration as follows[2], and most of the companies in the email discussion [1] consider multiple active configured grants may overlap in time domain. 
	Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 

· FFS details

Note: it is understood that the above may be related to RAN2 led work on intra-UE multiplexing


This contribution is to provide our view and proposals for each scenario.
2. Discussion

2.1 Consideration on Resource Conflict between Configured and Dynamic Grants
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Figure 1: Resource Conflict between Configured and Dynamic Grants
As illustrated in Figure 1, it is possible that the PUSCH duration of the dynamic grant is longer than the configured grant. For example, the configured grant may be a type 1 CG configured for URLLC or IIoT service which is delay-sensitive, and the dynamic grant may be indicated for eMBB service. In NR, dynamic grant could be indicated more flexibly based on K2 and PUSCH duration, and configured grant may be configured very dense due to delay requirement of URLLC service. Therefore, it’s difficult to avoid collision between configured grant and dynamic grant. In release-15, when configured grant is conflict with dynamic grant in time domain, dynamic grant will always override the configured grant. However, it may cause URLLC service could not meet the delay requirement due to long PUSCH duration. On the contrary, if the PUSCH duration of the configured grant is longer than the dynamic grant, it is beneficial to use dynamic grant rather than the configured grant. Thus, how to prioritize the UL grants should be taken into account case by case. One solution is to prioritize the UL grants based on PUSCH duration of the UL grant which is meeting the LCP restriction of the highest priority LCH with buffered data, i.e. only considering the UL grants on time domain to satisfy the delay requirement. Another solution is to prioritize the UL grants based on some or all of the LCP restrictions which are meeting the LCP restriction of the highest priority LCH with buffered data to determine the UL grants’ priority. In our opinion, the biggest advantage of prioritization is to avoid the urgent data not being transmitted on time. In other words, PUSCH duration is the most critical feature of the UL grant’s priority. Other LCP restrictions may not be important for prioritization, e.g., the allowed serving cells for transmission is mainly used for data duplication. Even some of the higher priority data could not be transmitted on the UL grant which has shorter PUSCH duration, these data could be transmitted on next UL grant, which may still meet the delay requirement. 
Proposal 1: When a configured grant and dynamic grant are overlapped in time domain, the UE selects a grant for transmission based on PUSCH duration of the grants which is meeting the LCP restriction of the highest priority LCH with buffered data.
2.2 Consideration on Resource Conflict between Dynamic Grants

[image: image2.emf]T

DG1

PDCCH 1

DG2

PDCCH 2


Figure 2: Resource Conflict between Dynamic Grants

Although dynamic grant is dynamically scheduled by network via PDCCH, there is no limit for the network to not schedule multiple UL grants which are overlapped. For example, as illustrated in Figure 2, the network may schedule a dynamic grant 1 at first, then the network may further schedule another dynamic grant 2 with shorter PUSCH duration to overlap the dynamic grant 1. In relase-15, the UE should follow the latest dynamic scheduling.  However, it is beneficial to give more flexibility for the network to prioritize the UL grants. In other words, the network could control which UL grant has higher priority. For example, an explicit or implicit indication in DCI for indicating the priority level of the UL grants could be introduced. From MAC point of view, if there are two overlapping dynamic grants, PHY could tell MAC the priority of each UL grant, then MAC could only generate the TB for the highest priority UL grant. Or, MAC could generate two TBs for each grant. Then PHY determines which TB should be transmitted based on the indication in DCI. 
Proposal 2: When a dynamic grant and another dynamic grant are overlapped in time domain, the UE selects a grant for transmission based on an explicit or implicit indication in DCI of the dynamic grants. 
2.3 Consideration on Resource Conflict between Configured Grants
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Figure 3: Resource Conflict between Configured Grants
As illustrated in Figure 3, if multiple configured grants could be activated at the same time, it implies that the configured grants may be overlapped in time domain. UE is aware of the configuration (e.g. frequency domain resource, time domain resource, periodicity, mcs table, etc.) of the configured grants when the configured grants are configured and activated. Since configured grant is a periodic UL resource, if the multiple configured grants are overlapped, it means the multiple configured grants would overlap periodically. In this case, the simplest solution is to define a rule for determining the priority of the multiple configured grants. In other words, when multiple configured grants are configured and activated for a given cell, the UE understands which configured grant should be prioritized if they are overlapped in time domain. For example, the priority of the multiple configured grants could be dependent on the configuration of the configured grants, e.g., a new parameter could be supported in the IE ConfiguredGrantConfig to indicate the priority of the multiple configured grants.
Proposal 3: When an active configured grant and another active configured grant are overlapped in time domain, the UE selects a grant for transmission based on a parameter indicating the priority of the configured grant. The parameter is configured in the IE ConfiguredGrantConfig. 
3.
Conclusion

In summary, to handle intra UE prioritization for UL grants collision, we have the following proposals.
Proposal 1: When a configured grant and dynamic grant are overlapped in time domain, the UE selects a grant for transmission based on PUSCH duration of the grants which is meeting the LCP restriction of the highest priority LCH with buffered data.

Proposal 2: When a dynamic grant and another dynamic grant are overlapped in time domain, the UE selects a grant for transmission based on an explicit or implicit indication in DCI of the dynamic grants.

Proposal 3: When an active configured grant and another active configured grant are overlapped in time domain, the UE selects a grant for transmission based on a parameter indicating the priority of the configured grant. The parameter is configured in the IE ConfiguredGrantConfig. 
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