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1 Introduction
From the RAN1#86 to RAN1#87 meeting, the following has been agreed on multiplexing of eMBB and URLLC in DL [1]-[3].
	Agreements in RAN1#86:
· 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 in RAN1#86bis:
· From network perspective, multiplexing of transmissions with different latency and/or reliability requirements for eMBB/URLLC in DL is supported by  
· Using the same sub-carrier spacing with the same CP overhead
· FFS: different CP overhead
· Using different sub-carrier spacing 
· FFS: CP overhead
· NR supports both approaches by specification
· NR should support dynamic resource sharing between different latency and/or reliability requirements for eMBB/URLLC in DL

Agreements in RAN1#87:
· For DL, dynamic resource sharing between URLLC and eMBB is supported by transmitting URLLC scheduled traffic
· URLLC transmission may occur in resources scheduled for ongoing eMBB traffic



In this contribution, we discuss preemption-based multiplexing of eMBB and URLLC in DL and provide our view about indication of preempted/superposed eMBB resources to the corresponding eMBB UE(s).

2 Discussion on Multiplexing between eMBB and URLLC in DL
In the previous meetings, there have been several methods for dynamic resource sharing between URLLC and eMBB such as preemption or superposition on resources scheduled for ongoing eMBB traffic and scheduling based approaches (e.g., by adapting transmission duration or by using different subbands) to allow multiplexing of different durations of transmission.
In the case that the URLLC transmission preempts or superposes on resources scheduled for ongoing eMBB traffic without any indication or recovery mechanism due to sporadic URLLC traffic arrival, the performance of eMBB transmission would be degraded. Therefore, it would be necessary to inform the eMBB UE of the preempted or superposed URLLC transmission for the eMBB transmission recovery.
There are some approaches for indication of preempted or superposed URLLC transmission to the scheduled eMBB UEs.  
· Pre-indication
The pre-indication is to give an indication of preemption/superposition prior to an URLLC transmission to the eMBB UE. There have been some proposals such as a pre-indication by broadcast of a common DCI including the resource allocation information of the URLLC transmission [4] and a preamble or PCFICH like indicator to first transmit the indication of an upcoming URLLC transmission [5]. However, the pre-indication method requires the eMBB UE(s) to monitor control channel for pre-indication at the possible candidate symbol(s), since eMBB UE(s) does not know both the preemption occurrence by URLLC transmission and impact of eMBB transmission due to sporadic URLLC transmission. Therefore, this method will increase blind decoding complexity and power consumption of eMBB UE due to pre-indication decoding. 
· Observation 1: The pre-indication method is required for the eMBB UE(s) to monitor control channel for pre-indication at the possible candidate symbol(s) which will increase eMBB UE complexity and power consumption.
· Post-indication
One of post-indication methods is to send the information about preemption/superposition of URLLC transmission to the eMBB UE at the end of the current eMBB transmission or in the next scheduling slot for eMBB transmission. These post-indication methods can also inform the eMBB UE of pre-empted or impacted portion of eMBB resources by including allocation information of URLLC in a DCI of the downlink control channel [6]. As the UE associated operation, eMBB UE would try to decode eMBB transmission first and if fails, then UE can use post indication information in certain position e.g. at the ending symbol of the eMBB transmission or at the position of control channel in the next scheduling slot for eMBB transmission. As compared with pre-indication, although it does not require the eMBB UE to constantly monitor for DCI at the possible candidate symbol(s), it is still required to have blindly decoding a separate control channel to eMBB UE at the end of eMBB transmission which it can increase UE complexity and power consumption. 
· Observation 2: The explicit post-indication method is required for the eMBB UE(s) to have blindly decoding a separate control channel at the end of eMBB transmission which can increase UE complexity and power consumption. 
[bookmark: _GoBack]As another approach for post-indication, we propose for the eNB to indicate implicit information about preemption/superposition by URLLC transmission to eMBB UE e.g., by doing phase rotation, on the only DM-RS or including data of eMBB transmission after URLLC transmission or at the end of the current eMBB transmission in case of URLLC transmission is occurred on the scheduled resources of the eMBB transmission. Then, the eMBB UE would have similar decoding behavior as eMBB UE with explicit post-indication. In contrast to explicit post-indication, however, it is not necessary for the implicit indication to be blindly decoded at the separate control channel and reserved for the designated resources. That implies that the implicit indication can be more appropriate in terms of the decoding complexity and resource efficiency without any specification efforts for designing a separate control channel. Merely it would be possible to detect implicit indication of preempted/superposed information e.g., phase rotated information, on DM-RS or data of eMBB transmission after URLLC transmission. Therefore, we propose to further consider that eMBB UE can blindly detect preempted/superposed information e.g., by phase rotated information, on the only DM-RS or including data of eMBB transmission as implicit post-indication method.
· Proposal 1: we propose to further consider for eMBB UE to blindly detect preempted/superposed information e.g., by phase rotated information, on the only DM-RS or including data of eMBB transmission as implicit post-indication method.

3 Conclusion
In this contribution, we discussed preemption-based multiplexing of eMBB and URLLC in DL and provide our view on the indication methods of preempted/superposed eMBB resources by URLLC transmission as following:
· Observation 1: The pre-indication method is required for the eMBB UE(s) to monitor control channel for pre-indication at the possible candidate symbol(s) which will increase eMBB UE complexity and power consumption.
· Observation 2: The explicit post-indication method is required for the eMBB UE(s) to have blindly decoding a separate control channel at the end of eMBB transmission which can increase UE complexity and power consumption.
· Proposal 1: we propose to further consider for eMBB UE to blindly detect preempted/superposed information e.g., by phase rotated information, on the only DM-RS or including data of eMBB transmission as implicit post-indication method.
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