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1 Introduction

In RAN2#105 meeting, the following agreements were made:

	Agreements

·  RAN2 shall study resource conflicts between multiple active configured grants, in addition to Scenarios 2 and 3, part of UL data-data prioritization.

·  UE prioritization of a grant when there is at most one dynamic grant in the set of conflicting grants (scenario 2 and CG/CG collision) shall be addressed. MAC specifies currently the UE prioritization of such cases, and modifications to MAC would be required.

·  RAN2 assumes that the later dynamic grant may always be prioritized over and earlier dynamic grant (scenario 3). One way to realize this is that MAC generate a PDU for each grant and let L1 handle conflicting transmissions. To be confirmed following progress in RAN1. Other solutions are not precluded

·  For cases when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.


In this contribution, we address a solution to handle collision between multiple configured grants, with a focus on how to capture the UL grant selection in MAC perspective and how to ensure the transmission for dropped configured grant.
2.1 How to capture the UL grant selection
According to the current MAC specification, for each configured grant, the MAC entity sets the HARQ process ID and delivers the configured grant and the associated HARQ information to the HARQ entity. Then, the HARQ entity identifies the HARQ process associated with this grant, and obtains the MAC PDU to transmit from the Multiplexing and assembly entity. In the Multiplexing and assembly entity, the LCP procedure is applied, and the MAC entity selects the logical channels and allocates resources to the logical channels. And then, the MAC entity generates a MAC PDU.
Based on the above current procedure and last meeting’s agreement, when the MAC prioritizes a grant for collision case between multiple configured grants, the selection of UL grant is additionally required in the LCP procedure. More specifically, it can be necessary for the UE to compare the selected LCH’s priority for each grant in which a collision occurs. Therefore, in the LCP procedure, the grant collision should be considered to compare the priority, and thus the MAC needs to inform the resource collision in the process of checking each UL grant.
Proposal 1: The UE internal indication on UL grant collision is needed to specify. 

2.2 How to guarantee a transmission for dropped data
The UE can have multiple configured grants in order to support multiple URLLC service simultaneously and/or in order to serve use case where periodicity values are not multiple of NR slot or symbol period. If the collision between configured grants occurs, the UE should select one grant and another grant is dropped. 

If multiple configured grants are configured for one service, it would be no problem even if one configured grant is dropped. However, if multiple configured grants are configured for supporting different URLLC services, there is a problem if one configured is dropped because the UE cannot transmit the URLLC packets. Therefore, in order to meet URLLC requirement, the gNB should allocate a dynamic UL grant for the dropped data. It is same approach with the re-transmission scheme in NR.
Proposal 2: The gNB should allocate a dynamic UL grant to guarantee the dropped data’s transmission.

Since the gNB has configured the configured UL grant to the UE, the gNB is aware which configured grant is dropped at the collision. Therefore, the gNB can allocate the dynamic UL grant for the dropped data. 
On details, the gNB allocates UL grant addressed to CS-RNTI.
This is the simplest way and natural to transmit the dropped data. However, to apply option 1, some UE behaviour changes are required. 
According to the current UE behaviour, if a dynamic grant addressed to CS-RNTI is received and there is no MAC PDU in soft buffer for a HARQ process on the dropped data, the UE skips the grant. Namely, the dropped data cannot be transmitted. In addition, the UE doesn’t start a configured grant timer if the MAC PDU is not transmitted since the UE considers the NDI bit for the corresponding HARQ process to have been toggled and obtains a new MAC PDU when the next configured grant for the same HARQ process is available.

Therefore, we propose following UE behaviours should be introduced.

Proposal 3: If proposal 2 is agreeable, following UE behaviours should be introduced 

· The UE needs to obtain the MAC PDU for the HARQ process even if the MAC PDU is not transmitted. 
· The UE needs to start the configured grant timer even if the MAC PDU is not transmitted in order to keep the current MAC PDU and transmit using UL grant addressed to CS-RNTI.
3 Conclusion

Based on the above discussion, we have following proposals:
Proposal 1: The UE internal indication on UL grant collision is needed to specify. 

Proposal 2: The gNB should allocate a dynamic UL grant to guarantee the dropped data’s transmission.

Proposal 3: If proposal 2 is agreeable, following UE behaviours should be introduced 

· The UE needs to obtain the MAC PDU for the HARQ process even if the MAC PDU is not transmitted. 

· The UE needs to start the configured grant timer even if the MAC PDU is not transmitted in order to keep the current MAC PDU and transmit using UL grant addressed to CS-RNTI.
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