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1. Introduction

In RAN#79 meeting, it was agreed that LTE-M(eMTC) and NB-IoT will continue to be the solutions for LPWA use case of 5G mMTC in Rel.16 [1].
· 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
However, the coexistence studies between NR and LTE-M(eMTC)/NB-IoT have not yet been discussed. So that in RAN#80, RAN4 was tasked to discuss the scope for the study of LTE MTC and NB-IoT RF coexistence with NR [2].
· WayForward in RAN#80:

· 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 .
Several aspects have been addressed in the motivation paper and the WID [3][4]. As LTE-M and NB-IoT have already been deployed in certain area, it is very important for operators to ensure the stability for the LTE-M and NB-IoT networks when re-farming LTE bands to NR in the future. In this contribution, we provide some operator’s view on this topic, and we hope that those aspects can be considered when addressing the scope for the study item or work item of LTE MTC and NB-IoT RF coexistence with NR.
2. Discussion
Similar aspects as in [3], NR has already supported some flexibility to reserve the resources for NB-IoT and//or eMTC within the NR carrier. However, we believe that there are still several remaining issues to be discussed to make sure the NB-IoT and eMTC deployments when migrating LTE to NR.
Scenarios for co-existence study
The following aspects regarding the scenarios for NR co-existence with NB-IoT/eMTC have already been considered and addressed in the draft WI proposal submitted in the last RAN plenary meeting [4].
-
Considering 3.75kHz and 15kHz numerologies for NB-IoT uplink 

-
Considering 15kHz, 30kHz, and 60kHz numerologies for NR uplink and downlink for FR1

-
Considering the case where NR uses both 100kHz raster and SCS based raster

-
Considering in-band and guard band operation for NB-IoT and in-band operation for eMTC
We think those aspects are reasonable to study, however, we would like to point out some additional aspects.  First, the LTE channel bandwidth supported in the in-band NB-IoT and guard-band NB-IoT operation starts from 3MHz and 5MHz respectively. Since the minimum channel bandwidth supported in NR starts from 5MHz, it is reasonable to consider the NR coexistence with IoT scenarios including 5, 10, 15 and 20MHz NR channel bandwidths. Especially for the guard-band NB-IoT, since the spectrum utilization for NR is different from the channel bandwidth.
Second, in order to place NB-IoT carrier into the right position in the in-band and guard-band operation, the supported carrier frequencies have been adjust from LTE with the introduction of the additional shift on the E-ARFCN. Also the position of the downlink in-band/guard-band NB-IoT carrier has been studied with the consideration of the +6dB power boosting. And it is still questionable whether any changes will happen when refarming to NR. But in general, since the LTE-M and NB-IoT were already deployed, it is not preferable to change the carrier frequency in the future. With this consideration, the guard-band NB-IoT might became “in-band NB-IoT” in NR with the increased spectrum utilization of NR compared to LTE. 
Proposal 1: At least 5, 10, 15, 20MHz NR channel bandwidth shall be considered regarding the NR coexistence scenarios for in-band/guard band operation for NB-IoT and in-band operation for eMTC.
Proposal 2: The carrier frequencies supported in LTE-M and in-band/guard-band NB-IoT needs to be maintained in the scenarios in Proposal 1.
Downlink RE power boosting
In LTE specifications, up to +6dB DL power boosting is supported as the minimum requirement for both in-band and guard band NB-IoT operations. As the extended coverage with +6dB DL power boosting has already been considered when doing NB-IoT cell planning. In order to maintain the same coverage, it is important to maintain the same minimum requirement when refarming LTE to NR.
Proposal 3: At least +6dB downlink power boosting for in-band and guard band NB-IoT operation needs to be maintained when re-farming LTE to NR.
3. Conclusion
In this contribution, we provide some operator’s views regarding the co-existence of LTE eMTC and NB-IoT with NR based on the draft WI submitted in the last RAN meeting.
Proposal 1: At least 5, 10, 15, 20MHz NR channel bandwidth shall be considered regarding the NR coexistence scenarios for in-band/guard band operation for NB-IoT and in-band operation for eMTC.

Proposal 2: The carrier frequencies supported in LTE-M and in-band/guard-band NB-IoT need to be maintained in the scenarios in Proposal 1.
Proposal 3: At least +6dB downlink power boosting for in-band and guard band NB-IoT operation needs to be maintained when re-farming LTE to NR.
We hope that these proposals can be considered when discussing the co-existence of LTE eMTC and NB-IoT with NR.
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