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1. Introduction

In last meetings, the following agreements have been achieved for eMBB and URLLC multiplexing [1]:

· 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 meeting, we will provide some discussions on the design of NR multiplexing for eMBB and URLLC.
2. Discussions 
At the very beginning of NR design, it should be fully considered for the forward compatibility problems caused by multiplexing of eMBB and URLLC. Multiplexing of eMBB and URLLC will affect the design of frame structure, control channel, HARQ and so on. In LTE, in order to provide better performance for low latency and other services, shortened TTI and processing time is specified. Because LTE does not take into account the needs of low latency in the early design phase, the design of control channel brings a lot of restrictions to the low latency traffic support, and the performance is also difficult to achieve the optimal. In NR, with LTE experience and without backward compatibility constraints, we can do a better design.
From the terminal point of view, there is a trade off between service flexibility and power saving. Supporting URLLC services, from the perspective of delay, the main shceme is to use a shorter scheduling time, such as Mini-slot or the smaller the symbol length (larger SCS). If a UE is required to support a short scheduling time, then it should have to make short scheduling time detection accordingly. If UE has to make continuously detection with a minimum scheduling time, it will be undoubtedly a huge challenge for UE power consumption.
Observation 1: From the UE point of view, to support multiplexing of URLLC and eMBB, it is should be avoided that UE always make control channel detection at the minimum scheduling time.
From the system point of view, system efficiency is also very critical to support URLLC and eMBB multiplexing transmission. Comparing with long scheduling time, short scheduling time will cause higher control overhead. If system is basically operated in minimum scheduling time, it will not only bring challenges to the UE power consumption, but also decrease the system efficiency. A more reasonable way to multiplex URLLC and eMBB service is to use a relatively long scheduling time to support eMBB service, once URLLC service needs to be transmitted, time domain and frequency domain resources with lower scheduling time are flexibly allocated to URLLC service. 
Flexibly resources allocation requires simultaneously TDM and FDM multiplexing. The exact mechanisms to support TDM and FDM multiplexing still need to be carefully studied and discussed. To support URLLC service for low latency part, according to the current research, mainly through Mini-slot and / or smaller symbol length (large SCS). From the multiplexing point of view, it will cause extra overhead to support different SCS and symbol lengths in the same carrier. It is a more flexible way to use Mini-slot to support a smaller scheduling time. 
Proposal 1: When eMBB and uRLLC are multiplexed in the same carrier, Mini-slot should be used to support URLLC service.
In time domain, if UE does not make the minimum scheduling time detection, the whole system cannot operate at minimum scheduling at any time. Then, the timeline granularity for monitoring control of the different scheduling time should be fixed. If the support for URLLC services is mainly through Mini-slot, we should specify the timeline granularity for monitoring control of the Mini-slot. If the basic mini-slot scheduling cycle is 1 symbol, the eMBB service is scheduled for 7symbol slot, and then the eMBB and URLLC time division multiplexing based on 7 symbols slot can be considered. If the minimum scheduling time of mini-slot is 2 symbols, then it is more reasonable to use subframe with 14 symbols as the reference. The design of Mini-slot, for different business and application scenarios, will have different considerations and support multiple lengths. In order to fit different scheduling time, time division multiplexing for eMBB and URLLC based on subframe is still a good choice.
Proposal 2: Timeline granularity for monitoring control of eMBB and URLLC multiplexing should be subframe.
In frequency domain, it is not necessary to support only one TTI length for all RBs at any time. Multiple services could be served with different TTI lengths in one carrier at the same time. The use of multiple TTI lengths in frequency domain brings challenge to the design of control channel. The dynamic indication of different TTI lengths for different frequency resources will lead to extra overhead. If we want to dynamically support more frequency granularity to fit different services multiplexing ratio, it will require larger control channel overhead. Therefore, the frequency granularity and combination numbers for frequency multiplexing should be studied.
Proposal 3: The frequency granularity and combination numbers for frequency multiplexing should be studied.
3. Conclusion
In summary, the following proposals and observations are provided for the design of eMBB and URLLC multiplexing:
Observation 1: From the UE point of view, to support multiplexing of URLLC and eMBB, it is should be avoided that UE always make control channel detection at the minimum scheduling time.
Proposal 1: When eMBB and uRLLC are multiplexed in the same carrier, Mini-slot should be used to support URLLC service.
Proposal 2: Timeline granularity for monitoring control of eMBB and URLLC multiplexing should be subframe.
Proposal 3: The frequency granularity and combination numbers for frequency multiplexing should be studied.
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