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1. Introduction
The resource sharing between URLLC and eMBB has been proposed in RAN1 #86[1]:

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

After that, a list of NR items was down-prioritized for the December 2017 freeze of the first NR specifications. Unlike much progress in DL eMBB and URLLC multiplexing, there is few discussion on resource sharing aspect between eMBB and URLLC in UL. In this contribution, we discuss possible enhancements in UL eMBB and URLLC multiplexing aiming to lower the latency of the sporadic URLLC traffic.
2. Discussion
Significant progress is achieved in the standard for the DL to lower the latency of urgent URLLC traffic. The mini-slots, which can support transmission with a flexible start position and a duration shorter than a regular duration, has been used in URLLC transmission. Meanwhile, dynamic resource sharing between different latency and reliability requirement for URLLC and eMBB multiplexing has also been discussed in NR DL. Significant progress is achieved in the NR standard such that urgent URLLC traffic is allowed to preempt scheduled  eMBB resource. By adopting mini-slots, the arriving URLLC data can be immediately scheduled by preempting a portion of the eMBB data operating with traditional slot-level granularity.
For the UL, the simplest way to achieve low latency requirements is to allocate orthogonal resources for URLLC and eMBB respectively to avoid collision and interference between URLLC and eMBB traffic. Nevertheless, poor system efficiency can be expected so that dynamic resource sharing between eMBB and URLLC is necessary. 

Proposal#1: To efficiently fulfill the low latency requirement of URLLC, dynamic resource sharing between eMBB and URLLC should also be supported in NR UL.
In DL, eMBB and URLLC traffics are scheduled and transmitted for gNB such that URLLC preemption of ongoing eMBB traffic can be performed solely by gNB. However, the uplink transmission exhibits different nature so that it is not straight forward to adopt the DL preemption mechanism for UL. The urgent uplink URLLC traffic may transmit, for example, by high power at the cost of severe interference to other UE’s eMBB traffic. How to control interference and recover affected eMBB data should be carefully studied.

Currently, NR NOMA study item is under discussion and URLLC scenario is one of the main focuses. Taking advantage of NOMA technique to control interference is a good approach for further NR eMBB/URLLC multiplexing enhancement. 

Another criterion we considered is as follows. The urgent sporadic traffic arrives while the UE receives its eMBB grant. The UE may “borrows” its own eMBB resource for the URLLC traffic either in a preemption or superposition fashion. These NOMA techniques are promising for latency reduction while keeping high reliability for eMBB/URLLC multiplexing.
Proposal#2: Preemption should be supported in NR UL eMBB/URLLC multiplexing taking into consideration of the nature of UL transmission.

Proposal#3: NOMA can be considered to further enhance eMBB/URLLC multiplexing for traffic collision from different users or same user.
3. Conclusion
In this contribution, we introduce the possible enhancements in UL URLLC and eMBB multiplexing and the proposals are given as following:
Proposal#1: To efficiently fulfill the low latency requirement of URLLC, dynamic resource sharing between eMBB and URLLC should also be supported in NR UL.
Proposal#2: Preemption should be supported in NR UL eMBB/URLLC multiplexing taking into consideration of the nature of UL transmission.

Proposal#3: NOMA can be considered to further enhance eMBB/URLLC multiplexing for traffic collision from different users or same user.
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