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1. Introduction
In RAN1#86, RAN1#88 meetings [1][2], following agreements were made:
	Agreements:
· At least the following potential options should be considered
· At least for shorter transmission UL, semi-static resource sharing between URLLC and eMBB
· FDM and/or TDM manner
· UL grant-free transmission for URLLC
· Other schemes are not precluded
· Dynamic resource sharing between URLLC and eMBB
· For DL, mechanisms to schedule a transmission where the resources of it can overlap with resources of ongoing/scheduled longer transmission at least from network perspective
· FFS: A similar or same mechanism applicability to UL
· Preemption or superposition
· Other schemes are not precluded 
· Scheduling based approaches (e.g., by adapting transmission duration or by using different subbands) to allow multiplexing of different durations of transmission
· UL grant-free transmission for URLLC
· Other schemes are not precluded
· Other mechanisms are not precluded
Agreements:
· Time interval between SR resources configured for a UE can be smaller than a slot
Agreements:
· Indication of URLLC transmission overlapping the resources scheduled for an eMBB UE in downlink can be dynamically signaled to the eMBB UE to facilitate demodulation and decoding
· FFS details


In this contribution, we provide our view on multiplexing between eMBB and URLLC for uplink. Especially, we focus on method for sharing radio resource between eMBB and URLLC. 

2. Resource sharing for uplink eMBB/URLLC multiplexing 
Unlike downlink transmission, since transmission nodes of eMBB and URLLC can be different, resource sharing between eMBB and URLLC can cause collision problem. For simplicity, gNB scheduler could avoid scheduling URLLC UL transmission (or eMBB UL transmission) on eMBB resources (or URLLC resources), respectively. In case, UL resources for eMBB and URLLC would be FDMed and/or TDMed. However, when different scheduling units are configured between eMBB and URLLC, it could be inefficient in terms of resource utilization and latency. For instance, when URLLC packet arrives after eMBB UL transmission is scheduled, URLLC UL transmission could be delayed due to the lack of UL resources. Alternatively, gNB could reserve some portion of UL resources for possible URLLC UL transmission, but it will cause performance degradation on eMBB UL throughput. While minimizing performance degradation on eMBB UL by semi-static resource reservation on URLLC, one possible mechanism is to reserve “candidate” URLLC UL resources which may or may not be used by eMBB UL depending on URLLC traffic conditions.
For grant-free UL transmission for URLLC, since URLLC transmission will not be coordinated by gNB, scheduler will avoid reserved resource for grant-free UL transmission when gNB allocate resources to eMBB. Depending on the granularity of UL resource allocation for eMBB UL transmission, it would be inefficient in terms of resource utilization. For instance, when the reserved resource for grant-free UL transmission is not aligned with the granularity of UL resource allocation, some portion of UL resources will not be utilized by eMBB UL transmission. In this case, it can be considered that gNB signals information for reserved resources for URLLC, and then it is assumed that the overlapped resources between eMBB and the reserved resources are rate-matched or punctured. 
Proposal 1: For efficient multiplexing between slot-based eMBB UL and mini-slot based URLLC UL transmission, semi-static configuration of reserved resource for URLLC can be indicated to eMBB UEs. 
Furthermore, since URLLC traffic will arrive very rarely, it would be inefficient in terms of resource utilization to always perform rate-matching or puncturing on the reserved resources for URLLC. To mitigate this problem, it can be considered to allow that eMBB UL transmission can be mapped on part of reserved resources for URLLC. In that case, to solve problem of collision between eMBB and URLLC, following option can be considered: 
(1) Simultaneous transmission of eMBB and URLLC UL channel: This approach is to adjust power of eMBB and URLLC UL channels for simultaneous reception with reasonable reliability. Since gNB cannot predict URLLC grant-free transmission, there is an issue of URLLC detection. For grant-based URLLC, dynamic power control by gNB can mitigate this problem. For grant-free URLLC, gNB can control UE transmit power semi-statically. However, semi-static power control is not easy as URLLC UL may or may not collide with eMBB UL transmissions. Further investigation on simultaneous grant-free UL transmission with eMBB UL seems necessary. 
(2) Resource-stealing method: In this approach, eMBB UE can stop transmitting on-going eMBB UL channel when the UE recognizes that eMBB UL transmission is overlapped with URLLC transmission. With this method, it is possible to give precedence to URLLC transmission. To solve hidden-node problem, it is prefer that gNB convey stop message to eMBB UE. 
According to the above agreement, there will be indication of URLLC DL transmission for eMBB UE when resources are overlapped. Similarly, for eMBB and URLLC UL multiplexing, we can consider using a form of this indication. For resource-stealing method, it would be considerable that gNB delivers a stop or halt message to eMBB UE with similar structure of the indication of DL. If resource-stealing method is supported, it would be beneficial in terms of power consumption and control overhead. For grant-free resource, explicit indication of stop/halt based on grant-free transmission from gNB is not possible. However, gNB may dynamically indicate whether to perform rate matching or utilize for data transmission on the configured reserved resource for grant free depending on URLLC traffic conditions. 
 Proposal 2: When UEs which are using different services share uplink resource, following options can be considered.
· Resource-stealing method
· Simultaneous transmission with power control
3. Conclusion
In this contribution, we discuss on method for sharing uplink resource between eMBB and URLLC. Our proposals are as follows:
Proposal 1: For efficient multiplexing between slot-based eMBB UL and mini-slot based URLLC UL transmission, semi-static configuration of reserved resource for URLLC can be indicated to eMBB UEs.
Proposal 2: When UEs which are using different services share uplink resource, following options can be considered.
· Resource-stealing method
· Simultaneous transmission with power control
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