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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
An SI was approved on physical layer enhancements for NR URLLC including objective on the enhancement of uplink configured grant transmissions, as follows [1]:
	
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)
 



In order to improve resource efficiency and scheduling flexibility, inter-UE UL multiplexing between eMBB UEs and URLLC UEs on overlapped resources is beneficial. In [2], we discuss and propose inter-UE multiplexing between eMBB UE and URLLC UE.
In this contribution we will focus on the operation of URLLC UEs with configured grant transmissions for the inter-UE multiplexing case and discuss some aspects of signalling of UL transmission parameters for improved configured grant operation.
2. Discussion
For a URLLC UE with configured grant transmission, many configured grant resources in the time domain will be configured by the gNB in order to achieve low latency transmission. However, if URLLC traffic is not heavy, most of the configured grant resources may be wasted and such wasted resource leads to reduction in resource efficiency. Therefore, inter-UE multiplexing between eMBB UEs and URLLC UEs with configured grant transmission is beneficial.
In order to realize such efficient multiplexing, the reliability of the URLLC transmission on configured grant resource should be considered to satisfy the URLLC requirement. Note that at the time that the gNB schedules eMBB transmissions, the gNB cannot know the exact timing of URLLC transmissions from the configured grant resource. Also, in Rel-15, at the time that the URLLC UE transmits on configured grant free resources, it does not know whether an eMBB UE is also sending an overlapped UL transmission on the configured grant resource or not. Hence, one way to improve the reliability for the URLLC transmission in the inter-UE multiplexing scenario is to signal different transmission parameters for the URLLC transmission depending on whether the slot also contains eMBB transmission.
Therefore, when the gNB indicates UL transmission parameters for the URLLC UE with configured grant transmission, the parameters can be determined by the gNB taking into account whether or not an eMBB UE has been granted overlapping resources on the configured grant resource. 
An example is shown in Figure 1, where an eMBB transmission is scheduled in slot #n by a PDCCH in slot #n-1. This eMBB transmission overlaps with a configured grant resource for URLLC UEs on slot #n. In the same slot #n-1, the gNB can transmit information on UL transmission parameters on the configured grant resources in slot #n. The signalled transmission parameters take into account that there is an overlapped eMBB transmission. The URLLC UE then applies those transmission parameters in slot #n.
The figure also shows that there is no overlapping of eMBB data in slot #n+1. The gNB hence indicates, by PDCCH in slot #n, a different set of UL transmission parameters for the configured grant resources in slot #n+1. The gNB determines those UL transmission parameters in the knowledge that there is no overlap of eMBB and URLLC in slot #n+1. 
As an alternative example, the gNB can transmit information on UL transmission parameters only when the eMBB transmission is overlapped on the configured grant resource. When there is no overlap of eMBB and URLLC, the URLLC UE uses UL transmission parameters which are configured as default values.
The UL transmission parameters for the configured grant URLLC UE can be determined by the gNB in order to provide the appropriate balance between transmission reliability and resource efficiency. Aspects of the UL transmission parameters that can be adapted include MCS, transmission power, amount of resource (if more than one resource is configured) and/or the number of repetitions (if supported).
[image: ]
Figure 1: Signalling of UL transmission parameter for configured grant URLLC UE
Proposal: gNB indicates the UL transmission parameters for URLLC UE with configured grant transmission taking into account whether or not an eMBB UE has been granted overlapping resources on the configured grant resource.
3.   Conclusion
[bookmark: _GoBack]In this contribution, we have the following proposal based on the above discussion:
Proposal: gNB indicates the UL transmission parameters for URLLC UE with configured grant transmission taking into account whether or not an eMBB UE has been granted overlapping resources on the configured grant resource.
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