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1 Introduction
From the previous RAN plenary #80 meeting, new SI for physical layer enhancements for NR URLLC was approved, and the objective of the SI is as follows[1].
The objective of this study item is to investigate enhancements to URLLC (Ultra Reliable Low Latency Communications), considering both FR1 and FR2 as well as TDD and FDD, with the already existing solutions for NR as the baseline. The study is focusing on the following items:

Establishing the baseline performance achievable with Release 15 URLLC considering the prioritized URLLC use cases identified in the justification section. Besides the baseline Release 15 URLLC performance, the study will investigate the necessary improvement for the prioritized URLLC use cases in the justification section and how to meet the requirements for those use cases in Release 16 with higher requirements, such as:
· Higher reliability (up to 1E-6 level), higher availability, time synchronization down to the order of a few µs where the value can be 1 or a few us depending on frequency range, short latency in the order of 0.5 to 1 ms, depending on the use cases (factory automation, transport industry and Electrical power distribution)

· Relevant development in other work and study items to be taken into account.

URLLC L1 improvements (RAN1) for further improved reliability/latency and for other requirements related to the use cases identified, 

· PDCCH enhancements. Study focus on Compact DCI, PDCCH repetition, increased PDCCH monitoring capability 

· UCI enhancements. Study focus on Enhanced HARQ feedback methods (increased number of HARQ transmission possibilities within a slot), CSI feedback enhancements
· PUSCH Enhancements. Study focus on mini-slot level hopping & retransmission/repetition enhancements.

· Enhancements to scheduling/HARQ/CSI processing timeline (UE and gNB), (for existing TTI durations)

Enhanced multiplexing considering different latency and reliability requirements (RAN1): 

UL inter UE Tx prioritization/multiplexing 

Enhanced UL configured grant (grant free) transmissions, with study focusing on improved configured grant operation, example methods such as explicit HARQ-ACK, ensuring K repetitions and mini-slot repetitions within a slot. (RAN1/RAN2)

The following items have been identified to have relationship URLLC but are covered in other study items:

· Multi-TRP transmission

· Mobility improvements for higher reliability

· Beam Management

In this contribution, we discuss some considerations on UL inter UE Tx prioritization/multiplexing considering different latency and reliability requirements.
2 Discussions
Preemption based dynamic resource sharing among the data with different transmission durations is introduced to enhance the multiplexing efficiency considering the different latency requirements between eMBB and URLLC UEs. As a result, the group-common PDCCH for preemption indication was specified during the last a few RAN1 meetings. However, the preemption based multiplexing of data with different transmission durations is defined only for DL transmissions.

On the other hand, to satisfy latency requirement for UL, grant-free transmission is agreed to be supported and some UL resources can be configured to be used for these grand-free transmissions. In addition, grant-based UL transmission should be also required to meet the latency requirement for URLLC. Therefore, how to multiplex non-slot based transmissions for URLLC UEs and slot based transmissions for eMBB UEs should be also considered for UL and dynamic resource sharing among the UEs with different transmission durations should be also considered for UL in the similar way of the DL case.

Proposal 1: preemption based dynamic resource sharing among the UEs with different transmission durations should be also supported for UL
In DL, preemption indication is transmitted to the eMBB UEs after the impacted eMBB DL transmission and only slot-based transmission of preemption indication is supported. However, the situation for UL is rather different from the DL case, since UL preemption means that suspending the on-going transmissions from the impacted eMBB UE perspective. To suspend the on-going UL transmission from the eMBB UE, it is necessary that the preemption indication precede the pre-empted resources allocated for URLLC transmission. In other word, the preemption indication should be transmitted to the eMBB UE before preemption based URLLC transmission occurs. So the timeline for preemption indication should be re-designed for UL and the preemption indication signal for DL and UL should be separately transmitted. In addition, to support the UL preemption, it is also required to support the mini-slot based transmission and monitoring of preemption indication signal.

Proposal 2: the timeline for preemption indication should be re-designed for UL and the preemption indication signal for DL and UL should be separately transmitted.

Proposal 3: it is required to support the mini-slot based transmission and monitoring of preemption indication signal.

3 Summary
The following summarizes proposals in this contribution.
Proposal 1: preemption based dynamic resource sharing among the UEs with different transmission durations should be also supported for UL
Proposal 2: the timeline for preemption indication should be re-designed for UL and the preemption indication signal for DL and UL should be separately transmitted.

Proposal 3: it is required to support the mini-slot based transmission and monitoring of preemption indication signal.
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