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1. Introduction
It is believed that the NB-IoT can fulfil the requirements of the low-end 5G mMTC market segment (i.e. LPWA), and it will continue to be the essential CIoT technology for this segment in the coming years. As discussed in the approved SID [1] in SA2, the SID is to study and to identify solutions for the 5G CN to provide at least equivalent support for the current NB-IoT/MTC related functionality available in EPS. Considering the long lifecycle of IoT devices, NB-IoT connected to 5G CN also needs to be considered. On the other hand, NR already finished its first version, and there are possible scenarios in the future where NB-IoT deployed in NR spectrum and the possible scenario where NB-IoT first deployed in LTE spectrum and then LTE is re-farmed to NR later. So NB-IoT coexistence with NR should also be considered. In this paper NB-IoT coexistence with NR and connecting to 5G CN are discussed. 
2. Coexistence with NR
To help operator to leverage existing NB-IoT investment and avoid the market segmentation for LPWA in 5G, NB-IoT may run long term to meet the low-end 5G mMTC segment. Therefore, to ensure the good coexistence between NB-IoT and NR is necessary. At least two possible scenarios for NB-IoT joint deployment with NR should be taken into consideration. 
1) Re-farming case: by re-farming existing system e.g. LTE, the NR can be deployed in those bands where NB-IoT has already been deployed. 
2) In-band deployment with NR: the NB-IoT directly deploy in the NR spectrum. 
It is important to study and specify requirement (if any) to ensure the legacy NB-IoT and NR will not impact each other. 
3. Connecting to 5G CN
Considering the long lifecycle of IoT devices which is up to, or more than 10 years, NB-IoT connecting to the 5G core network is a natural choice to ensure a long lifecycle of IoT services.
As the already started work in SA2, the SID [1] focuses on the solutions for the 5G CN to provide at least the equivalent support for the current CIoT/MTC related functionality available in EPS. Correspondingly NB-IoT also needs to adapt to the 5G CN for smooth migration from EPC to 5G CN. 

There is an ongoing WI [2] to address the LTE connectivity to 5G CN, where NB-IoT connecting to 5G CN was not included. Further work needs to be done similarly to specify NB-IoT connecting to 5G CN, such as control plane CIoT EPS optimization, user plane CIoT EPS optimization, paging repetition, eDRX, etc. 
4. Conclusion

In this contribution, we discussed the necessity of NB-IoT coexistence with NR and NB-IoT connectivity to 5G CN. From our point of view, it is important to support NB-IoT coexistence with NR and NB-IoT connectivity to 5G CN to leverage existing IoT investment and provide smooth migration from LTE to NR. 
Proposal: NB-IoT coexistence with NR and NB-IoT connectivity to 5G CN needs to be considered in RAN as soon as possible.
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