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1 Introduction
At RAN1 #86 and #88 meetings it was agreed to adopt dynamic resource sharing between eMBB and URLLC for DL and a dynamic puncturing indication for the eMBB UE as follows.

	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:
· Indication can be dynamically signaled to a UE, whose assigned downlink resources have  partially been preempted by another downlink transmission, to increase the likelihood of successful demodulation and decoding  of the TB(s) transmitted within the above mentioned assigned resource

· The indication may be used to increase the likelihood of successful demodulation and decoding of the transport block based on the pre-empted transmission and/or subsequent (re)-transmissions of the same TB


In this contribution, we discuss some views related to dynamic multiplexing between eMBB and URLLC for uplink.
2 Multiplexing between eMBB and URLLC for uplink
In the DL, it was agreed that dynamic resource sharing between eMBB and URLLC is supported and puncturing indication is signalled to the eMBB UE for identifying pre-empted resources by the URLLC. This is because the URLLC transmission will occur in resources scheduled for ongoing eMBB transmission, and the eMBB transmission is pre-empted by the URLLC transmission taking into account resource utilization efficiency. Such dynamic multiplexing between eMBB and URLLC is also suitable for the uplink to achieve high resource utilization.
Proposal 1: Dynamic multiplexing between eMBB and URLLC should be considered in the uplink.
For the UL, when the URLLC transmission overlaps the resource for the eMBB transmission, it is suitable to prioritize the URLLC transmission on the resource as is the case with the DL in order to maintain reliability for URLLC. We can consider two scenarios for the dynamic multiplexing separately: multiplexing within the same UE and multiplexing between different UEs.
2.1 Multiplexing within the same UE
Given that one UE can support services with different latencies, the UE may need to transmit both eMBB and URLLC data simultaneously. Even when the same UE has UL data for URLLC during ongoing eMBB transmission, dynamic multiplexing should be allowed and the URLLC data should be prioritized over the eMBB data.
It was agreed that UL URLLC supports both grant-based and grant-free transmissions. When data is multiplexed within the same UE, the UE can easily puncture the eMBB data on the overlapped resource regardless of the UL transmission scheme for the URLLC. Moreover the eMBB data can be punctured on all frequency resource in the overlapped symbols mapped by the URLLC data when the UE doesn’t support a simultaneous transmission. However, when the UE performs the puncturing, gNB needs to know the punctured resources for decoding of the eMBB data. In the case of grant-based transmission, gNB knows whether the eMBB data is partially punctured or not since the gNB granted both UL transmissions. In the case of grant-free transmission, gNB will know the puncturing based on whether or not the URLLC data is detected from the grant-free resources configured to the UE. Therefore, the puncturing for eMBB data colliding with URLLC data within the same UE can be achieved without any specific indication from the UE to the gNB.
Proposal 2: The eMBB data should be punctured on the overlapped resources with the URLLC data within the same UE.
2.2 Multiplexing between different UEs

In this scenario, one UE transmits eMBB data and another UE transmits URLLC data on partially overlapped resources for the eMBB data. In multiplexing between different UEs, the eMBB data cannot be punctured on the overlapped resources because the eMBB is transmitted by another UE.
In the case of grant-based transmission for the URLLC data, gNB may transmit puncturing indication to the eMBB UE during ongoing data transmission to protect the URLLC data. On the other hand, gNB cannot transmit such indication in the case of grant free transmission for the URLLC data. Although dynamic indication to the eMBB UE may be considered in order to protect at least grant based URLLC data, the specification efforts should be taken into account.
If the overlapped resources in the eMBB data are superposed rather than punctured, gNB will need to separate the multiplexed data by interference cancellation. Therefore facilitation technique should be considered for the separation in gNB. As one of the facilitation techniques, we can consider an adjustment method for the UE transmission parameters of the URLLC data and/or the eMBB data, e.g., MCS level or transmission power. For example, the gNB can adjust the transmission parameter for the eMBB UE based on whether or not the eMBB data is scheduled on resources including the grant-free resource configured to the URLLC UE. In addition, a NOMA scheme may be applied to any mini-slot where eMBB/URLLC multiplexing may be applied.
Proposal 3: Facilitation techniques to separate the overlapped resources in gNB should be considered for eMBB/URLLC multiplexing between different UEs.
3 Conclusion
In this contribution, we discussed some views related to dynamic multiplexing between eMBB and URLLC for uplink, where our proposals are summarized as below:
Proposal 1: Dynamic multiplexing between eMBB and URLLC should be considered in the uplink.
Proposal 2: The eMBB data is punctured on the overlapped resources with the URLLC data within the same UE.
Proposal 3: The facilitation technique to separate the overlapped resources in gNB should be considered for eMBB/URLLC multiplexing between different UEs.
4 Reference
[1] RAN1 Chairman’s Notes, RAN1 #86, Gothenburg, Sweden, August 2016.
[2] RAN1 Chairman’s Notes, RAN1 #88, Athens, Greece, February 2017.


