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1. Introduction
During RAN Plenary #80, new WIDs for Release 16 Enhancements were approved.  These included a WID to study NR and LTE specifications to identify possible issues related to coexistence of NB-IoT and eMTC with NR. It is expected that RAN4 would take the lead on this topic. [1][2] An approved way forward document on the study of coexistence of LTE MTC and NB-IoT with NR further confirmed the need to develop a scope for a separate work item on this same topic. [3] To accomplish those tasks, we must first identify specific use cases and scenarios to study for co-existence. 
2. Discussion

As NR deployments become more common, a re-deployment of LTE spectrum will take place. This could impact existing NB-IoT deployments that are already in operation and it is important to understand what impacts may occur. NB-IoT is operating in-band, in the guard bands of LTE, and in stand-alone mode. NR, with its higher utilized BW, can result in additional RF energy near or on the channel in which a NB-IoT carrier is operating and this could impact already deployed NB-IoT devices, keeping them from being able to adequately receive signals from the NB-IoT carrier. It is important for these already deployed NB-IoT devices to be fully functional when NB-IoT operates in-band, in guard-bands of NR, and in stand-alone mode in adjacent spectrum to NR during a spectrum transition period when Dynamic Spectrum Sharing (DSS) is used and when all spectrum in the band is used for NR only without the presence of LTE. This study needs to show feasibility and restrictions, if any.
Some scenarios and questions that should be answered in the course of this study are: 
1. Deployment of Rel-13 NB-IoT devices in-band, in guard-band of LTE, and in stand-alone mode have occurred. Once that spectrum is shared with NR via DSS or completely re-farmed from LTE to NR, can those Rel-13 NB-IoT devices continue to operate without disruption (i.e., no significant functional and performance impact)
2. Evaluate the performance impacts from NB-IoT to NR operating in adjacent spectrum to operations where LTE spectrum has been shared dynamically with NR or re-deployed to NR and an existing NB-IoT has been commercially operating in adjacent spectrum.
3. Will some channel bandwidths where NB-IoT operates in the guard band with LTE today be able to do so with NR? If not, will the updated deployment require that NB-IoT operate in-band with NR or that an operator shrink the NR channel bandwidth and operate NB-IoT as standalone adjacent to NR? 
4. How many NB-IoT guard band carriers can operate simultaneously within various NR channel bandwidths? What are the options and what are the performance and efficiency tradeoffs?

During RAN Plenary #80 meeting discussions, several equipment vendors have implied they already studied many of these scenarios. It is important that this information be shared with the industry and evaluated, allowing for a common understanding to be developed. We encourage those member companies that have studied co-existence to share their information with other 3GPP members. 
3. Conclusion
With the decision by 3GPP to continue to use NB-IoT and eMTC for LPWA and mMTC use cases of 5G, it is important to show documented industry activities and commitment to ensuring NB-IoT compatibility with 5G NR in order to address this third corner of the 5G triangle.
Proposal 1: Study of LTE MTC and NB-IoT RF coexistence with NR includes the following scenarios and provides answer to below questions:
1. Deployment of Rel-13 NB-IoT devices in-band, in guard-band of LTE, and in stand-alone mode have occurred. Once that spectrum is shared with NR via DSS or completely re-farmed from LTE to NR, can those Rel-13 NB-IoT devices continue to operate without disruption (i.e., no significant functional and performance impact)

2. Evaluate the performance impacts from NB-IoT to NR operating in adjacent spectrum to operations where LTE spectrum has been shared dynamically with NR or re-deployed to NR and an existing NB-IoT has been commercially operating in adjacent spectrum.

3. Will some channel bandwidths where NB-IoT operates in the guard band with LTE today be able to do so with NR? If not, will the updated deployment require that NB-IoT operate in-band with NR or that an operator shrink the NR channel bandwidth and operate NB-IoT as standalone adjacent to NR? 

4. How many NB-IoT guard band carriers can operate simultaneously within various NR channel bandwidths? What are the options and what are the performance and efficiency tradeoffs?

Proposal 2: Analyze and document any impacts to NB-IoT carriers and devices that had previously been operating in-band, in guard band of LTE, and in stand-alone mode after the spectrum of the LTE operating band is shared with NR via DSS or is re-farmed for NR and only NR is operating in that spectrum.
Proposal 3: Review the outcome of the SA2 study and if needed propose update to the affected WIDs to include the RAN aspect of connection to 5G Core.
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