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Background
In RAN#80 plenary meeting, a study item on physical layer enhancements for NR URLLC was approved [1]. Additionally, in RAN1#94, we achieved following agreements to further study the detailed enhancements for UL inter UE Tx prioritization/multiplexing [2].
	Agreements:
· RAN1 to study the potential enhancements for UL inter UE Tx prioritization/multiplexing
· Performance study of the enhanced UL inter UE Tx prioritization/multiplexing mechanisms using Re-15 mechanisms as the performance benchmark
· The use cases and scenarios adopted in L1 enhancements for URLLC are considered for the evaluation of UL inter UE Tx prioritization/multiplexing
· Other factors to be considered such as overhead, capability, etc.
· Study the UE UL cancelation mechanisms, including at least the following aspects
· The potential mechanisms may include UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication
· Physical channel/signal used for the UL cancelation indication 
· UE Processing timeline for the UL cancelation indication
· UE monitoring behaviours for the UL cancelation indication
· UE PDCCH monitoring capability, if the UL cancelation indication is by PDCCH
· Methods to ensure the reliability of the indication for UE UL cancelation
· Study the UL power control enhancements
· Study other enhancements for the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE




In this contribution, we propose solutions for priority handling and multiplexing among PUSCHs with different latency and reliability requirements.
Discussion
Multiplexing among PUSCHs with different latency and reliability requirements
In Rel-15, pre-emption based multiplexing has been already introduced for DL [3]. Since an ongoing PDSCH transmission of a UE can be pre-empted by another PDSCH with higher priority, DCI format 2_1 is used for indicating the PRB(s) and/or OFDM symbol(s) where the UE may assume no transmission is intended for the UE.
Similarly, for UL, due to the sporadic nature of URLLC, its PUSCH transmission may pre-empt UL resources allocated for other PUSCHs with lower priority from different UEs. In addition, it is beneficial to the high reliability if the PUSCH for URLLC is not interfered by other PUSCHs from different UEs. Hence, a pre-emption indication (PI) is also needed to indicate the PRB(s) and/or OFDM symbol(s) where other UEs should not transmit to avoid the interference. 
Proposal 1: A similar solution as DL PI should be introduced for UL multiplexing in Rel-16.
UE monitoring behaviours for UL PI
For grant-based PUSCH transmission, UE does not need to monitor UL PI if there is no granted PUSCH transmission. Here, we can have the proposal:
Proposal 2: UE with grant-based UL transmission is only required to monitor UL PI after a UL grant is detected until the corresponding UL transmission has been finished.
On the other hand, for UE configured with grant-free (GF) UL transmission, there may not be explicit UL grant for PUSCH transmission. In this case, UE monitoring behavior for UL PI may be different from Proposal 2.
If the periodicity of GF transmission is large (e.g., more than 2 slots), UE does not need to monitor UL PI in every slot. So, we have the following observation:
Observation 1: For GF UE configured with large periodicity, it is not necessary for the UE to monitor UL PI frequently. 
If the periodicity of GF transmission is very short (e.g., less than 1 slot), the configured transmission occasion may be used for URLLC transmission. In this case, the GF PUSCH transmission should not be pre-empted by other UEs. Moreover, monitoring UL PI for every transmission occasion is a huge burden for the GF UE. Thus, we see:
Observation 2: For GF UE configured with short periodicity, the UE may not be expected to monitor UL PI. 
Based on the observations above, we propose:
Proposal 3: For UE configured with GF transmission, the configuration of UL PI monitoring should take into consideration the periodicity of the configured GF transmission.
Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: For GF UE configured with large periodicity, it is not necessary for the UE to monitor UL PI frequently.
Observation 2: For GF UE configured with short periodicity, the UE may not be expected to monitor UL PI.
Proposal 1: A similar solution as DL PI should be introduced for UL multiplexing in Rel-16.
Proposal 2: UE with grant-based UL transmission is only required to monitor UL PI after a UL grant is detected until the corresponding UL transmission has been finished.
Proposal 3: For UE configured with GF transmission, the configuration of UL PI monitoring should take into consideration the periodicity of the configured GF transmission.
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