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Introduction
In RAN1#86bis, the following agreements were made [1]:
Agreements:
· 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

Agreements:
· Consider further the tradeoffs for meeting URLLC requirements for the following.
· Semi-static resource allocation for UL data transmission.
· Dynamic indication of available resource (e.g., by broadcast DCI) for UL data transmission.
· Normal SR-based transmission
· Other solutions are not precluded




















According to above agreements, multiplexing of transmissions with different latency and/or reliability requirements is supported.  This contribution discusses configurable resource sharing of transmissions with different service requirements.    

Discussion
NR needs to be designed to support a broad range of services including enhanced mobile broadband (eMBB), ultra-reliable and low latency communications (URLLC) and massive MTC (mMTC). These different services often have very different service requirements. eMBB is characterized by  the demand for higher spectral efficiency and higher user experience throughput whereas URLLC demands instant network access service with low latency and high reliability for use in mission critical communication. mMTC on the other hand requires very high device density deployment where each device may be generating intermittent short burst of data traffic. 
In addition to differences in service requirements among different services, different use case or deployment scenarios of a particular service may also have different KPIs. For example, URLLC may be deployed for eHealth or industrial automation/eV2X; the former case may need higher data rate (e.g. remote surgery) with low device density whereas mission critical industrial automation systems or eV2X may need dense deployment with high reliability at low data rate. 

 
Therefore there is a need for resource allocation depending not only on the service but also on the use case/deployment of a particular service. NR must be designed such that the NR cell/carrier can be configured and reconfigured in time-frequency combination in adapting to the demand on one or more services. Further each service can be configured with optimal waveform and numerology parameter set matching its traffic pattern. Additionally, NR must also be designed with forward compatibility in mind allowing adaptively adding or removing new waveforms having different numerologies to an existing NR cells/carriers with no impact on current or incoming users. Adaptive (re)configuration could enable optimal spectral utilization without significant impact on the NR system design.
According to RAN1#85 agreement [2], multiplexing of different waveforms of different numerologies within the same NR carrier bandwidth (from the network perspective) is supported and FDM and/or TDM multiplexing can be considered. An example of adaptive (re)configuration, where FDM is used for multiplexing of different waveforms of different numerologies, is shown in Figure 1. If the NR BS perceives that the average demand for URLLC has increased, it may increase the frequency resources (i.e subband size) for URLLC and broadcast that information at the next broadcast cycle.  Similarly a new mMTC service with different waveform/numerology to URLLC or eMBB can be added to an existing NR cells/carriers with little or no impact on current or incoming users.
Observation 1: There is a need for adaptive resource partitioning depending on average measurement (for example, averaged services traffic volume).

 
[image: ]
[bookmark: _Ref465669889]Figure 1 (Re)-configurable multiplexing of transmissions with different service requirements

We propose to use system information broadcast for indicating resource partitioning among services having different optimum waveforms and numerology parameter set.

Proposal 1: Use system information broadcast for indicating resource partitioning of services having different optimum waveforms and numerology parameter set.  
[bookmark: _GoBack]It is desirable that sub-bands for different services are multiplexed such that there are sufficient guard bands between adjacent sub-bands for controllable OOB (out of band) interference.

Proposal 2: If guard band is introduced for OOB interference then guard band information is preferably implicitly indicated.

Conclusion
In summary, we considered configurable resource sharing of transmissions with different service requirements. We observe and propose the following:
Observation 1: There is a need for adaptive resource partitioning depending on average measurement (for example, averaged services traffic volume).

Proposal 1: Use system information broadcast for indicating resource partitioning of services having different optimum waveforms and numerology parameter set.

Proposal 2: If guard band is introduced for OOB interference then guard band information is preferably implicitly indicated.
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