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1.
Introduction

The WF on coexistence of NB-IoT with NR was approved at TSG RAN4 #91 [1] and the definitions of in-band, guard band and stand-alone operations when NB-IoT is located within NR channel bandwidth were agreed at TSG RAN4 #92 [2]. One of the agreements in the approved WF is to further consider two options to specify the power boosting requirement when NB-IoT RB is located within NR in-band. For option 1, the power boosting requirement for >20 MHz channel bandwidth is FFS.
This contribution provides our proposal to specify the power boosting requirement when NB-IoT is located within NR in-band RBs for >20 MHz channel bandwidth and updates our proposal for ≤20 MHz channel bandwidth according to the agreed definitions.
2.
Discussion

Option 1 on power boosting in the WF [1] includes the following points:

· For 5 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 25 RB.
· For 10 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 52 RB.
· For 15 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 77 RB.
· For 20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 102 RB
· (Single/multiple) declaration(s) on other RBs on the edge for the 15/20 MHz channel bandwidth.
· FFS on other channel bandwidth>20 MHz
Note that this option is proposed in [3] based on the NB-IoT power boosting requirement currently specified in TS 36.104 [4] when NB-IoT is located within E-UTRA channel bandwidth (in band or guard band), where +6 dB power boosting is required for one NB-IoT RB located within E-UTRA transmission bandwidth configuration or adjacent to the E-UTRA transmission bandwidth configuration edge as close as possible (except for guard band operation with E-UTRA 5 MHz channel bandwidth).
When the E-UTRA carrier is migrated to NR carrier, it is reasonable to expect that the coverage of the NB-IoT carrier should be kept otherwise some of the already deployed NB-IoT devices will become out-of-coverage. Hence the current +6 dB power boosting should be kept for one NB-IoT RB originally located within E-UTRA transmission bandwidth configuration or adjacent to the E-UTRA transmission bandwidth configuration edge as close as possible (except for guard band operation with E-UTRA 5 MHz channel bandwidth). On the other hand, the +6 dB power boosting should not be required outside the currently specified region of NB-IoT RB location, otherwise hardware upgrade would be required for the migration.
The agreed definitions of in-band, guard band and stand-alone operations when NB-IoT is located within NR channel bandwidth are as follows [2]:
NB-IoT operation in NR in-band: NB-IoT is operating in-band when it is located within a NR transmission bandwidth configuration plus 15 kHz at each edge but not within the NR minimum guard band GBChannel.

NB-IoT operation in NR guard band: NB-IoT is operating in guard band when it is located within a NR BS channel bandwidth but is not NB-IoT In-band operation.

NB-IoT standalone operation: NB-IoT is operating standalone when it utilizes its own spectrum, for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
Note that NB-IoT operation is still considered as NR in-band even if one NB-IoT 15 kHz sub-carrier is operating in NR guard band, considering legacy deployments when the NB-IoT RB located within E-UTRA transmission bandwidth configuration edge. Therefore, to keep the NB-IoT power boosting requirement and hence the coverage of the legacy NB-IoT carrier in this case, option 1 on power boosting in the WF [1] should be updated as follows:

· For 5 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 25 RB plus 15 kHz at each edge.
· For 10 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 52 RB plus 15 kHz at each edge.
· For 15 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 77 RB plus 15 kHz at each edge.
· For 20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 102 RB plus 15 kHz at each edge.
For the declaration(s) of the power boosting level in other RBs on the edge for the 15/20 MHz channel bandwidth, single declaration should be sufficient for the 15 MHz channel bandwidth as this case involves only one RB at each edge. For the 20 MHz channel bandwidth, it would add implementation flexibility to allow different declarations for each of the two RBs at each edge, but single declaration would also be enough considering the wider channel bandwidth. Moreover, single declaration for the two RBs at each edge of the 20 MHz channel bandwidth would add deployment flexibility from the coverage perspective. Therefore, as a trade-off between implementation and deployment flexibility, option 1 on power boosting in the WF [1] should be updated as follows:

· Single declaration on other RBs on the edge.

For >20 MHz channel bandwidth, it would be handled like the multi-carrier E-UTRA BS case where the ≤20MHz channel bandwidth at the BS RF bandwidth edge is used as a reference for the RF requirements. Therefore, for >20 MHz channel bandwidth, we propose to specify the same +6 dB power boosting requirement for one NB-IoT RB located within center 90% of NR in-band RBs plus one RB adjacent to each edge, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT located within other NR in-band location. Consequently, option 1 on power boosting in the WF [1] should be updated as follows:
· For >20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for center 90% of NR in-band RBs plus one RB adjacent to each edge.
· 
3.
Conclusion

This contribution has provided our proposal to specify the power boosting requirement when NB-IoT is located within NR in-band for >20 MHz channel bandwidth and updated our proposal for ≤20 MHz channel bandwidth according to the agreed definitions, which complete option 1 on power boosting as follows:
· For 5 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 25 RB plus 15 kHz at each edge.
· For 10 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 52 RB plus 15 kHz at each edge.

· For 15 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 77 RB plus 15 kHz at each edge.

· For 20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 102 RB plus 15 kHz at each edge.
· For >20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for center 90% of NR in-band RBs plus one RB adjacent to each edge.
· Single declaration on other RBs on the edge.

· 
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