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1.
Introduction

The revised WID on Additional enhancements for NB-IoT was approved at TSG RAN #82 [1]. One of the objectives of this WI is to study NR and LTE specifications to identify possible issues related to coexistence of FDD/TDD NB-IoT with NR.
This contribution provides our recommendations on the possible issues related to coexistence of FDD/TDD NB-IoT with NR.
2.
Discussion

Several possible issues related to coexistence of FDD/TDD NB-IoT with NR have already been identified and included in the objectives of the new SID proposed at TSG RAN #82 [2]. The identified issues are listed below for reference:
· 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
Two types of channel raster are specified for NR in FR1, namely the E-UTRA 100kHz based and the SCS based channel raster depending on the operating bands. The feasible NB-IoT carrier(s) placement within the NR carrier (migrated from the hosting E-UTRA carrier) or adjacent to the NR carrier would be different for these two types of channel raster. Therefore, it is important that both types of channel raster will be included in the coexistence study.
Recommendation 1:

Both (100kHz and SCS based) types of channel raster will be included in the coexistence study.
Currently, the additional spectrum emission mask for Category NB1 and NB2 UE shall be fulfilled when NB-IoT channel is deployed in the lower or upper guard-band of a 10MHz E-UTRA hosting carrier and network signalled value "NS_02" or "NS_03", respectively, is indicated in the cell [3]. It should be discussed and decided what and how to specify the corresponding requirements when the hosting E-UTRA carrier is migrated to NR, e.g. would the 4.695MHz separation between the carriers be still applied considering the higher spectrum utilization and SCS based channel raster in NR.
Recommendation 2:

Discuss and decide what and how to specify the additional spectrum emission mask for NB-IoT UE when the hosting E-UTRA carrier is migrated to NR.
Beside the timing advance issue listed above, the UE transmit timing requirements are currently specified for channel bandwidth ≥1.4MHz [4]. It should be discussed and decided what and how to specify the corresponding requirements when the hosting E-UTRA carrier is migrated to NR, e.g. new requirements would be added for 200kHz NB-IoT channel bandwidth.
Recommendation 3:

Discuss and decide what and how to specify the UE transmit timing requirements for NB-IoT UE when the hosting E-UTRA carrier is migrated to NR.
Furthermore, when the hosting E-UTRA carrier of in-band or guard-band NB-IoT PRB(s) is migrated to NR, it should be discussed and decided whether these remaining original in-band or guard-band NB-IoT PRB(s), which are now operating within the NR carrier in-band or guard-band, shall be treated as stand-alone NB-IoT carrier(s) for the aspect of BS radio performance, and thus the corresponding BS requirements and tests for stand-alone NB-IoT carrier shall apply, e.g. whether 200kHz Foffset shall apply below or above the sub-block edge or the Base Station RF Bandwidth edge for BS operating band unwanted emission requirements and tests [5].

Recommendation 4:

Discuss and decide when the hosting E-UTRA carrier is migrated to NR, whether the remaining original in-band or guard-band NB-IoT PRB(s), which are now operating within the NR carrier in-band or guard-band, shall be treated as stand-alone NB-IoT carrier(s) for the aspect of BS radio performance, and thus the corresponding BS requirements and tests for stand-alone NB-IoT carrier shall apply.
3.
Conclusion

This contribution proposes our recommendations on the possible issues related to coexistence of FDD/TDD NB-IoT with NR, which are summarized as follows:
Recommendation 1:

Both (100kHz and SCS based) types of channel raster will be included in the coexistence study.
Recommendation 2:

Discuss and decide what and how to specify the additional spectrum emission mask for NB-IoT UE when the hosting E-UTRA carrier is migrated to NR.
Recommendation 3:

Discuss and decide what and how to specify the UE transmit timing requirements for NB-IoT UE when the hosting E-UTRA carrier is migrated to NR.
Recommendation 4:

Discuss and decide when the hosting E-UTRA carrier is migrated to NR, whether the remaining original in-band or guard-band NB-IoT PRB(s), which are now operating within the NR carrier in-band or guard-band, shall be treated as stand-alone NB-IoT carrier(s) for the aspect of BS radio performance, and thus the corresponding BS requirements and tests for stand-alone NB-IoT carrier shall apply.
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