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Introduction
It is agreed in RAN1#86meeting [1] that:
· 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 duration of transmission
· UL grant-free transmission for URLLC
· Other mechanisms are not precluded.
In shorts, uplink eMBB /URLLC multiplexing essentially means the multiplexing of different transmission duration. In this contribution, related issues are discussed. 
Uplink multiplexing for different transmission durations
In terms of uplink multiplexing for different transmission durations, there are two candidate solutions that have been discussed in RAN1.
One straightforward solution is FDM. For example, eMBB with longer duration and URLLC with shorter duration can transmit in separated frequency regions. The payload of URLLC packet is much smaller than that of eMBB. Considering the ultra reliability and low latency requirement, large frequency resource with short duration is needed to be allocated for URLLC traffic. Therefore, static FDM will result in inefficient resource utilization.
In order to increase the resource efficiency, dynamic resource sharing should also be considered for uplink multiplexing. The frequency resource shared by different transmission durations can be configured by gNB. In this case, transmission with shorter duration may break in during that with longer duration. When there is no enough frequency resource left for transmission with shorter duration, the following two options can be considered.
Option 1: the UE which is transmitting with longer duration monitors the common signaling from gNB, which informs the arrival of the transmission with shorter duration. When signaling is detected, the UE will drop or stop its transmission. The option introduces extra control overhead and increases implementation complexity of UE with longer transmission duration. The stop and resume transmission also needs extra timing for long transmission duration. The signaling has to be transmitted on shorter duration level to achieve the latency requirement, and the UE has to monitor the signaling based on shorter duration. The power consumption also increases. In addition, the time mask should also be considered for the pause-resume transmission. This option is only applicable for the case that the transmission with shorter transmission duration is grant based.
Option 2: The transmission with shorter duration is transparent for the UE with longer transmission duration. SIC receiver is adopted by gNB to differentiate the two traffics on the overlapped resources. Also, MU-MIMO can be used to perform spatial multiplexing. Power control for the transmission on shared resources should also be taken into account.
Compared with option 1, option 2 is simpler. There is minimal overhead, standardization effort and processing complexity increase in UE side.
Proposal 1: The resource shared by different transmission durations is configured by gNB.
Proposal 2: The transmission with shorter duration is transparent to the UE with longer transmission duration on shared resources. 
For option 2, simultaneous transmission with different durations may happen in the configured shared resources, which may impact the performance of each individual transmission. To mitigate the performance degradation, the DMRS of both transmissions should be well protected. In the following section, we discuss methods to protect the DMRS.
DMRS of longer transmission duration &DMRS of shorter transmission duration
Taking transmissions of eMBB and URLLC as an example, as shown in Figure 1, eMBB is transmitted in 5 mini-slots and the DMRS locates in the first symbol of mini-slot#2. If URLLC transmission also occurs in mini-slot#2, the DMRS of URLLC and eMBB collides. In order to avoid mutual interference, the DMRSs should be orthogonal. FDM or CDM scheme should be considered. For FDM, one example could be comb-like DMRS for both eMBB and URLLC. 
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Figure 1 Transmission on shared resource
Dataof longer transmission duration&DMRS of shorter transmission duration
If URLLC transmission happens in the mini-slot#0 in Figure 1, DMRS of URLLC will overlap with the data of eMBB. It is necessary to introduce some designs to protect DMRS of URLLC. As shown in Figure 2, length-2 OCC is spread on the two neighbor REs for DMRS of URLLC, while same modulation symbols of eMBB is mapped on the RE pair (blue REs as in Figure 2). By this design, the interference from eMBB data can be eliminated in the receiver side.
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Figure 2 Design of DMRS of URLLC and Data mapping of eMBB
Proposal 3: Orthogonality between DMRS of shorter transmission duration and DMRS/data of longer transmission duration should be considered.
Conclusion
This contribution analyzes the multiplexing issues of eMBB and URLLC traffic for uplink. For efficiency, dynamic multiplexing should be supported. To reduce the performance impact of dynamic multiplexing, both eMBB and URLLC design should mitigate the interference between the uplink traffics. And, URLLC should use higher granularity for RA. It concludes with following proposals.
Proposal 1: The resource shared by different transmission durations is configured by gNB.
Proposal 2: The transmission with shorter duration is transparent to the UE with longer transmission duration on shared resources. 
Proposal 3: Orthogonality between DMRS of shorter transmission duration and DMRS/data of longer transmission duration should be considered.
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