
3GPP TSG RAN WG1 Meeting #88bis                 			 	    R1-1705525
Spokane, USA 3rd - 7th April 2017

Agenda Item:	8.1.3.3.6
Source:	InterDigital Communications
Title:	On eMBB/URLLC Multiplexing for uplink 
Document for:	Discussion and Decision
Introduction
In RAN1#88 Meeting [1], it was agreed that:
· 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
and that:
· [bookmark: _GoBack]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 provide our views on dynamic resource sharing between URLLC and eMBB data in the UL when the transmissions from URLLC overlap resources of an ongoing eMBB transmission. 

Multiplexing of eMBB and Grant-free URLLC in the UL 
In order to reduce latency for UL URLLC traffic, the URLLC UE should be able to transmit over resources assigned for eMBB transmission without receiving any grant from the gNB. To separate the overlapping transmissions from both eMBB and URLLC UEs, the gNB could perform successive interference cancellation (SIC). To facilitate the gNB to locate the potential grant-free URLLC transmission in the frequency-time resource grid, the gNB may designate certain portions of the resource grid for grant-free URLLC transmissions. The designated resources may include unallocated resources and eMBB resources that do not carry critical signals such as the DMRS signals. 
To further improve the performance at the gNB, the scheduler can configure the URLLC UE to boost its transmission power, and/or the eMBB UE to reduce its transmission power in the resource portion designated for potential grant-free URLLC transmission. In addition, the gNB may lower the MCS level for the eMBB UE on certain resources where URLLC transmissions may occur to have a more robust performance. In this scenario, the eMBB UE will use different MCS levels for different parts of its grant.
Proposal 1: For UL, dynamic resource sharing between URLLC and eMBB is supported by transmitting URLLC in resources scheduled for ongoing eMBB traffic.


Multiplexing of eMBB and Grant-based URLLC in the UL
The grant-based URLLC may also be multiplexed with eMBB traffic in the UL. If a URLLC UE requests a grant for an UL transmission and the grant arrives at a time after some eMBB UEs are already scheduled, it may be beneficial for the URLLC UE to transmit over resources allocated to eMBB transmissions. One efficient way to schedule URLLC UEs in this scenario is to use mini-slots while using normal slots for eMBB as shown in Figure 1. 
As for the eMBB UE, once the gNB has provided a grant to an eMBB UE for the UL transmission, indicating to the UE to blank its transmissions on certain resources requires the UE to constantly monitor an indication in DL while transmitting in UL which may significantly increase the energy consumption of the eMBB UE. Therefore, in order to help the eMBB UE to adjust its transmission according to the potential URLLC transmission, the gNB may also configure the eMBB UEs with the information related to mini-slots that could potentially carry the URLLC transmissions.



[bookmark: _Ref474154345][bookmark: _Toc473597408]Figure 1: A URLLC transmission scheduled on a mini-slot preempts an eMBB transmission scheduled on a normal slot.
Similar to the grant-free case, the gNB can configure the URLLC UE to boost its transmission power during the mini-slot it is assigned for transmission and also configure the eMBB UE to reduce its power during the overlapping mini-slots.
Proposal 2: NR should support eMBB and URLLC multiplexing in UL using a power control mechanisem.
Proposal 3: Certain frequency-time resources can be designated by gNB for URLLC transmission over ongoing eMBB transmission in the UL.  

Summary
In this contribution, we provided our views related to eMBB and URLLC multiplexing in UL. We summarize our views through the following proposals:
Proposal 1: For UL, dynamic resource sharing between URLLC and eMBB is supported by transmitting URLLC in resources scheduled for ongoing eMBB traffic.
Proposal 2: NR should support eMBB and URLLC multiplexing in UL using a power control mechanisem.
Proposal 3: Certain frequency-time resources can be designated by gNB for URLLC transmission over ongoing eMBB transmission in the UL.  
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