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1 Introduction
In RAN#79 meeting, as the interim conclusion for Rel-16 IoT scope [1] it was agreed that 
· For Rel-16:

· No NR based solution will be studied or specified for the LPWA use cases

· LPWA use cases will continue to be addressed by evolving LTE-M(eMTC) and NB-IoT

· Potential enhancements to the already supported coexistence between NR and LTE-M(eMTC)/NB-IoT in Rel-15 may be studied and enhancements standardized if useful and not adversely affecting legacy UEs

· RAN aspects needed for adding connection of LTE-M(eMTC)/NB-IoT to 5G core will be discussed based on SA2 study outcome
Accordingly NB-IoT and MTC are expected to exist for a long time as the LPWA solution for 5G mMTC even after the corresponding LTE bands are re-farmed to NR. To ensure that NB-IoT/eMTC can co-exist with NR, the coexistence study needs be done from Day 1 for those Rel-15 NR bands re-farming from LTE. 

Unfortunately, such study has not been carried out in Rel-15, perhaps due to the tight schedule of NR WI. So we propose a WI for the co-existence study and to capture the potential impacts on RAN4 specifications to RAN#80 [2]. 
At RAN#80 meeting, way forward on the study of RF co-existence of LTE MTC and NB-IoT with NR was endorsed in RP-181437 [3],
· In August meeting, RAN4 is tasked to discuss the scope for the study of LTE MTC and NB-IoT RF coexistence with NR

· With limited number of TU allocated

· Come back to RAN#81 with the stable scope for a Rel-16 SI or WI.

2 Discussion
At RAN4 meeting #88, RAN4 has discussed and reached the agreements on the scope for the study of NR and NB-IoT /eMTC co-exisistence [4].
· For NB-IoT in-band, guard band and standalone operation co-existence with NR, including the case of NR configured in 15kHz SS Block SCS and the case of 30kHz SS Block SCS as specified in 38.101-1, investigate the following:
· 15KHz, 30KHz, and 60KHz numerologies for NR FR1 concerned bands, with higher priority given first to 15kHz and then to 30kHz
· Channel raster, PRB and subcarrier grid alignment between NB-IoT and NR
· Study feasible NB-IoT carrier(s) placement allocation without RF backward compatibility impact and compatible with Rel’13 NB-IoT and Rel’15 NR, to operate simultaneously within various NR channel bandwidths
· Study if the +6dB downlink RE power boosting can still be allowed for both in-band and guard band operation modes when co-existing with NR
· Synchronization issue between NR and NB-IoT, including timing advance
· For eMTC in-band operation co-existence with NR, including the case of NR configured in 15kHz SS Block SCS and the case of 30kHz SS Block SCS as specified in 38.101-1, investigate the following:
· 15KHz, 30KHz, and 60KHz numerologies for NR FR1 concerned bands , with higher priority given first to 15kHz and then to 30kHz
· Study feasible eMTC placement allocation without RF backward compatibility impact and compatible with Rel’13 eMTC and Rel’15 NR, to operate simultaneously within various NR channel bandwidths
· Channel raster, PRB and subcarrier grid alignment between eMTC and NR
· synchronization issue between eMTC and NR, including timing advance
· Review the outcome of the SA2 study, as noted in RP-181451, and if needed the scope should be updated to include the RAN aspect of connection to 5G Core.
At RAN4 meeting #90, following additions were agreed for the co-existence study [5].
· NB-IoT
· Frequency band support in NB-IoT and NR
· Testablity applicance on RF,  FFS on RRM and demod
· Backward compatiblty on R15 NR, R13/R14/R15 NB-IoT
· eMTC
· Frequency band support in LTE and NR
· Testablity applicance on RF,  FFS on RRM and demod
· Backward compatiblty on R15 NR, R13/R14/R15 LTE-M
Based on the above RAN4 endorsed scope, a SI is proposed in [5]. The reason a SI is most fit for carrying out the work is as follows:
1. While this coexistence study is necessary, so far there has been no specification impact identified on R15 NR specifications. This means a WI is not appropriate at this stage. 
2. A TR is needed to capture the outcome of study and to provide reference to regulatory bodies.
3. There is commonality for NB and eMTC co-existence with NR. It is more efficient to study it at the same SI.
4. Basically it is a separate RAN4 work hence a new RAN4 SI can better organize the work and control the timing.

3 Conclusions

In this contribution, we provide our motivation for new SI proposal of NR co-existence with NB-IoT/eMTC.
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