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Introduction
In this document, we discuss how to support mMTC in New RAT.
Discussion
The study on new RAT targets a single technical framework addressing all usage scenarios, requirements and deployment scenarios including eMBB, mMTC and URLLC. When it comes to mMTC, there are various MTC applications and use cases on the market. Some applications/use cases require devices with high performance while others require devices only with low performance.

Observation 1: Various MTC applications will require various types of devices.

Considering various types of devices, E-UTRAN provides different levels of enhancements to support MTC application/device. For instance, NB-IOT seems applicable only for limited IoT applications e.g. in low-end IoT devices such as Smart Meters, while eMTC seems extendable to various IoT applications e.g. in high-end IoT devices such as smart watches. NB-IOT provides limited mobility i.e. connected mobility is not supported in NB-IOT while eMTC provides full mobility i.e. connected mobility is supported. 
Observation 2: Two different MTC systems, i.e. eMTC and NB-IOT were standardized in E-UTRAN. NB-IOT supports low-end MTC device capability while eMTC supports high-end MTC device capability.

Similarly, it seems desirably to design two different MTC systems in New RAT considering that different levels of complexity and cost are expected for different MTC applications. That is, wideband mMTC and narrowband mMTC are separately designed in NR for high performance mMTC and low performance mMTC as show in figure 1. 

[image: image1.emf]High-end

IoT device

WB mMTC

NR

NB mMTC

NR

Low-end

IoT device


Figure 1: WB mMTC NR and NB mMTC NR
The WB mMTC NR can be the NR network supporting various IoT applications in wide bandwidth. High-end devices such as smartphones and smartwatches may support WB mMTC NR for IoT applications. The NB mMTC NR can be the NR network optimized for limited IoT applications in narrow bandwidth. Low-end devices, possibly dedicated to particular IoT applications, may support NB mMTC NR.
Proposal 1: NR system supports both low-end MTC devices and high-end MTC devices with different MTC standards, so called WB-mMTC and NB-mMTC.

In LTE, we design eMTC operation on top of normal LTE operation. Namely, LTE cells nicely support both normal types of UEs and MTC types of UEs. This approach can be applied to NR RAT, so that NR system could be studied to support both eMBB and WB-mMTC.

Proposal 2: NR system could be studied to support both eMBB and WB-mMTC optimized for high-end MTC device.

Meanwhile, we designed NB-IOT operation which is optimized for low-end MTC devices. NB-IOT UEs cannot camp on a normal LTE cell, but can only camp on a NB-IOT cell dedicated to NB-IOT UEs. NB-IOT cell operation is optimized for low-end MTC devices. Normal UEs cannot camp on NB-IOT cells.
Accordingly, we think that NB-mMTC design should be optimized for low-end MTC device. Therefore, it seems natural that NB-mMTC UEs could not camp on a normal NR cells, but may only camp on a particular type of a cell dedicated to NB-mMTC.
Proposal 3: NB-mMTC design should be optimized for low-end MTC device which may camp on a particular type of a cell dedicated to NB-mMTC. NB-mMTC design may be independent from normal NR RAT design.
Conclusion

In conclusion, we propose the followings for mMTC:
Proposal 1: NR system supports both low-end MTC devices and high-end MTC devices with different MTC standards, so called WB-mMTC and NB-mMTC.

Proposal 2: NR system could be studied to support both eMBB and WB-mMTC optimized for high-end MTC device.

Proposal 3: NB-mMTC design should be optimized for low-end MTC device which may camp on a particular type of a cell dedicated to NB-mMTC. NB-mMTC design may be independent from normal NR RAT design.
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