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Background
In RAN#83 plenary meeting, a work item on physical layer enhancements for NR URLLC was approved [1]. Additionally, in RAN1#96b, we achieved following agreements to further discuss the detailed enhancements for UL inter UE Tx prioritization/multiplexing [2].
	Working assumption:
· PDCCH is used for UL cancelation indication 
· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 

Agreements:
· Upon detecting an UL cancelation indication, at least stop without resuming is supported
· FFS whether and how to support stop with resume 

Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH

Agreements:
· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI
· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication.




In this contribution, we propose UL cancelation scheme design for enhanced inter UE Tx prioritization/multiplexing.
Discussion
UL cancelation scheme design for enhanced inter UE Tx prioritization/multiplexing
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 cancellation indication (CI) similar to DCI format 2_1 is also needed to indicate the PRB(s) and/or OFDM symbol(s) where other UEs should not transmit to avoid the interference. 
Comparing to UE specific rescheduling DCI, there are several benefits by using group-common DCI. First of all, from functionality point of view, rescheduling DCI is treated as a 1-bit cancellation indication, which cannot provide detailed pre-emption information. In contrast, a group-common DCI, e.g., a similar solution as DCI format 2_1, can provide more information, i.e., the PRB(s) and/or OFDM symbol(s) where the UEs should not transmit. In addition, URLLC UE may always occupy a broad frequency resource so that it may pre-empt multiple eMBB UEs. In this case, a group-common DCI is preferred to save the signaling overhead. Moreover, rescheduling DCI can only cancel PUSCH transmission while group-common may also be used to cancel PUCCH, SRS and semi-persistent/periodic transmissions.
Hence, we have the following proposals.
Proposal 1: If down-selection between the group common DCI and UE-specific DCI for UL cancelation indication is necessary, the group common DCI is preferred.
Proposal 2: A similar solution as DL pre-emption indication (like DCI format 2_1) should be introduced for UL multiplexing in Rel-16.
UE monitoring behaviours for UL CI
For grant-based PUSCH transmission, UE does not need to monitor UL CI if there is no granted PUSCH transmission. Here, we can have the proposal:
Proposal 3: UE with grant-based UL transmission is only required to monitor UL CI 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 CI may be different from Proposal 3.
If the periodicity of GF transmission is large (e.g., more than 2 slots), UE does not need to monitor UL CI 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 CI 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/IIOT transmission. In this case, the GF PUSCH transmission with very low latency requirement should not be pre-empted by other UEs. Moreover, monitoring UL CI 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 CI. 
Based on the observations above, we propose:
Proposal 4: For UE configured with GF transmission, the configuration of UL CI 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 CI frequently.
Observation 2: For GF UE configured with short periodicity, the UE may not be expected to monitor UL CI.
Proposal 1: If down-selection between the group common DCI and UE-specific DCI for UL cancelation indication is necessary, the group common DCI is preferred.
Proposal 2: A similar solution as DL pre-emption indication (like DCI format 2_1)  should be introduced for UL multiplexing in Rel-16.
Proposal 3: UE with grant-based UL transmission is only required to monitor UL CI after a UL grant is detected until the corresponding UL transmission has been finished.
Proposal 4: For UE configured with GF transmission, the configuration of UL CI monitoring should take into consideration the periodicity of the configured GF transmission.
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