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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In RAN1 #92bis [1], following conclusion had been made on URLLC UL multiplexing.
Conclusion:
· There is no consensus in Rel.15 to support handling inter-UE UL multiplexing of transmission with different reliability requirements (including the potential need for UL UE pre-emption)
Although there is no consensus to support handling inter-UE UL multiplexing, there is still open to support handling intra-UE UL multiplexing. Then this contribution discusses intra-UE multiplexing of transmission with different reliability requirements.
We also have a contribution on power control for URLLC UL transmission in [2].
Discussion
Handling of overlapping between a scheduled URLLC UL transmission with a scheduled eMBB UL transmission
For this handling, after eMBB UL is scheduled, UE is scheduled with a URLLC UL by a later UL grant that is transmitted after the UL grant for eMBB as shown in Fig.1. Following UE behaviour was proposed in [3].
· For a UE supporting URLLC, if the UE receives a dynamic grant scheduling PUSCH overlapping in time with another PUSCH scheduled by an earlier received grant, the UE follows the later received grant and the previously scheduled PUSCH is dropped.
We think that at least for Rel.15, above approach is reasonable. If the latter grant is not for URLLC, the latter grant should not be issued by gNB. Therefore, although the target use case is eMBB and URLLC handling, the actual behaviour should be just described as two grants relation. The case of earlier URLLC grant and later eMBB grant is just unreasonable gNB operation. Therefore, UE is not required to handle this case. For further enhancement/optimization, other options could be considered such as to transmit both eMBB UL transmission and URLLC UL transmission or to puncture/pre-empt the middle of eMBB UL transmission and transmit URLLC UL transmission in the punctured/pre-empted UL resources. Our view is such design would not be finished in Rel.15 timeframe and be better to study/specify in future release.
Proposal 1: For Rel.15, in case a UL transmission scheduled by a later received UL grant overlaps in time with an UL transmission scheduled by an earlier received UL grant, UE follows the later received UL grant to proceed the UL transmission and cancels the previous UL transmission. Further enhancement is considered as part of future release.

[image: ]
Fig.1	Overlapping between a scheduled URLLC UL transmission with a scheduled eMBB UL transmission

Handling of overlapping between a grant-free URLLC UL transmission with a scheduled eMBB UL transmission
In this case, an eMBB UL transmission scheduled by UL grant overlaps in time with a grant-free resource on which UE intended to transmit URLLC UL (with orthogonal or overlapping frequency resources) as shown in Fig.2. Grant-free resources are configured for URLLC transmission to meet the latency and reliability requirements. After eMBB UL is scheduled, a URLLC packet arrives. In this case, the UE behaviour for handling the collision of dynamic grant scheduled and grant-free transmission should be defined. Following two UE behaviours was proposed in [3].
· Option 1: UE transmits URLLC transmission over dynamic scheduled UL resource
· The dynamic scheduled UL resource should be applicable for URLLC UL transmission
· Option 2: UE transmits URLLC transmission over grant-free resources and cancel the UL transmission over dynamic scheduled UL resource, in case that dynamic scheduled UL resource is not suitable for URLLC traffic
· The grant-free resource for URLLC UL transmission has higher priority than the dynamic scheduled UL resource for eMBB UL transmission.
Above assumes grant-free for URLLC transmission can be identified by L1. As the simplest possibility, RRC configured resource or power control for UL-TWG-Type1 or UL-TWG-Type2 used for the identification of URLLC is mentioned in [2].  On Option 1, it might be impossible in terms of processing timeline. This UE behaviour is only possible if URLLC packet arrival is before eMBB PUSCH encoding starts. Our view is Option 2 is simpler approach and aligned way of handling of overlapping between a scheduled URLLC UL transmission with a scheduled eMBB UL transmission could minimize the standardization effort. Therefore, at least for Rel.15, Option 2 should be specified. For further enhancement/optimization, other options could be considered such as to transmit both eMBB UL transmission and URLLC transmission by simultaneous transmission or multiplexing grant-free URLLC UL data to dynamic scheduled UL resource.
Proposal 2: If grant-free for URLLC (or higher priority grant-free) can be identified in L1, for Rel.15, in case of overlapping between a grant-free URLLC UL transmission and a scheduled eMBB UL transmission, UE transmits URLLC transmission over grant-free resources and cancel the UL transmission over dynamic scheduled UL resource. Further enhancement is considered as part of future release.

[image: ]
Fig.2	Overlapping with grant-free URLLC UL transmission

Conclusion
In this contribution, we discussed intra-UE multiplexing of transmission with different reliability requirements. We have following proposals:
Proposal 1: For Rel.15, in case a UL transmission scheduled by a later received UL grant overlaps in time with an UL transmission scheduled by an earlier received UL grant, UE follows the later received UL grant to proceed the UL transmission and cancels the previous UL transmission. Further enhancement is considered as part of future release.
Proposal 2: If grant-free for URLLC (or higher priority grant-free) can be identified in L1, for Rel.15, in case of overlapping between a grant-free URLLC UL transmission and a scheduled eMBB UL transmission, UE transmits URLLC transmission over grant-free resources and cancel the UL transmission over dynamic scheduled UL resource. Further enhancement is considered as part of future release.
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