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Introduction
In this contribution, we provide our view on enhancement of UL grant-free transmissions.
Discussion
Handling of overlapping between a grant-free URLLC UL transmission with a scheduled eMBB UL transmission
For this handling, 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.1. 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 were proposed in [1].
· 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 UL-TWG-Type1 or UL-TWG-Type2 could be used for the identification of URLLC. 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. Therefore, 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 1: If grant-free for URLLC (or higher priority grant-free) can be identified in L1, 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. 
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Fig.1	Overlapping with grant-free URLLC UL transmission

Handling of overlapping between a grant-free URLLC UL transmission with PUCCH repetition for eMBB
In Rel.15 NR specification, for the overlap between multi-slot PUCCH repetition and single-/multi-slot PUSCH case, PUSCH is dropped regardless of PUSCH is grant-based or grant-free based transmission. On the other hand, for PUSCH transmission especially for URLLC purpose, different priority handling is desirable. For grant-based PUSCH, since gNB is able to know there is UCI to be multiplexed, resource allocation can be extended and then, UCI is multiplexed to PUSCH. On the other hand, for grant-free PUSCH, gNB cannot prepare the resource for UCI in advance, and the UCI is dropped would be simple approach. Which transmission (i.e., grant-free PUSCH or PUCCH repetition) is prioritized could be considered based on some configured or indicated parameters such as (MCS, resource periodicity, and so on).
Proposal 2: If grant-free for URLLC (or higher priority grant-free) can be identified in L1, in case of overlapping between a grant-free URLLC UL transmission and PUCCH repetition for eMBB, prioritize grant-free URLLC UL should be considered.

Conclusion
In this contribution, we discussed enhancement of UL grant-free transmissions. We have following proposals:
Proposal 1: If grant-free for URLLC (or higher priority grant-free) can be identified in L1, 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. 
Proposal 2: If grant-free for URLLC (or higher priority grant-free) can be identified in L1, in case of overlapping between a grant-free URLLC UL transmission and PUCCH repetition for eMBB, prioritize grant-free URLLC UL should be considered.
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