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1.
Introduction

The WF on coexistence of NB-IoT with NR was approved at TSG RAN4 #90bis [1]. One of the issues for further investigation is if currently specified power boosting could be supported, including when NB-IoT is located at NR edge positions for any channel bandwidth.
This contribution discusses the currently specified power boosting requirement when NB-IoT is located within E-UTRA channel bandwidth and provides our proposals to specify the power boosting requirement when NB-IoT is located within NR channel bandwidth.
2.
Discussion

The NB-IoT power boosting requirement currently specified in TS 36.104 [2] when NB-IoT is located within E-UTRA channel bandwidth (in band or guard band) is copied below as reference.
<Start of copy>

6.3.3
NB-IoT RB power dynamic range for in-band or guard band operation

The NB-IoT RB power dynamic range (or NB-IoT power boosting) for guard band operation is the difference between the power of NB-IoT RB (which occupies 180kHz in guard band of an E-UTRA carrier) and the average power over all RBs (from both NB-IoT and the E-UTRA carrier containing the NB-IoT RB).
The NB-IoT RB power dynamic range (or NB-IoT power boosting) for in-band operation is the difference between the average power of NB-IoT REs (which occupy certain REs in a RB of an E-UTRA carrier) and the average power over all REs (from both NB-IoT and the E-UTRA carrier containing the NB-IoT REs).
6.3.3.1
Minimum Requirement

NB-IoT power dynamic range shall be larger than or equal to +6dB, except for guard band operation with E-UTRA 5 MHz channel bandwidth signal where BS manufacturer shall declare the NB-IoT dynamic range power it could support. (in this version of the specification).

The +6 dB power dynamic range is only required for one NB-IoT RB for both in-band and guard band operation modes.

For guard band operation, this NB-IoT RB should be placed adjacent to the E-UTRA RB edge as close as possible (i.e., away from edge of channel bandwidth).
<End of copy>

It can be seen that +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.
With the higher spectrum utilization of NR for certain channel bandwidth and SCS, some of the NB-IoT RBs originally located within the E-UTRA guard band would be located within the NR in-band when the E-UTRA carrier is migrated to a NR carrier. These cases are yellow highlighted in Table 1 below which shows the E-UTRA transmission bandwidth configuration with the corresponding NR transmission bandwidth configuration in FR1.
Table 1: Transmission bandwidth configuration for E-UTRA and NR in FR1
	SCS (kHz)
	E-UTRA 5 MHz
	E-UTRA 10 MHz
	E-UTRA 15 MHz
	E-UTRA 20 MHz
	NR 5 MHz
	NR 10 MHz
	NR 15 MHz
	NR 20 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	50
	75
	100
	25
	52
	79
	106

	30
	N.A
	N.A
	N.A
	N.A
	11
	24
	38
	51

	60
	N.A
	N.A
	N.A
	N.A
	N.A
	11
	18
	24


For 5 MHz channel bandwidth, it can be seen from Table 1 that there is no case that NB-IoT RB originally located within the E-UTRA guard-band would be located within the NR in-band. Therefore, for 5 MHz channel bandwidth, we propose to specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band, but continue to leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT RB located within NR guard band.
Proposal 1:

For 5 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band, but continue to leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT RB located within NR guard band.

For 10 MHz channel bandwidth, it can be seen from Table 1 that one NB-IoT RB originally located adjacent to each E-UTRA transmission bandwidth configuration edge (two NB-IoT RBs in total) would be located within the NR in-band. Note that the +6 dB power boosting is required for one NB-IoT RB located adjacent to the E-UTRA transmission bandwidth configuration edge. Therefore, for 10 MHz channel bandwidth, we propose to specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT RB located within NR guard band.

Proposal 2:

For 10 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT RB located within NR guard band.

For 15 MHz channel bandwidth, it can be seen from Table 1 that two NB-IoT RBs originally located adjacent to each E-UTRA transmission bandwidth configuration edge (four NB-IoT RBs in total) would be located within the NR in-band. Note that the +6 dB power boosting is only required for one NB-IoT RB located adjacent to the E-UTRA transmission bandwidth configuration edge as close as possible, and there is no requirement for the other three NB-IoT RBs located within the NR in-band. Therefore, for 15 MHz channel bandwidth, we propose to specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band except the outermost RB at each NR transmission bandwidth configuration edge, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT located within NR guard band or the outermost RB at each NR transmission bandwidth configuration edge.

Proposal 3:

For 15 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band except the outermost RB at each NR transmission bandwidth configuration edge, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT located within NR guard band or the outermost RB at each NR transmission bandwidth configuration edge.
For 20 MHz channel bandwidth, it can be seen from Table 1 that three NB-IoT RBs originally located adjacent to each E-UTRA transmission bandwidth configuration edge (six NB-IoT RBs in total) would be located within the NR in-band. Note that the +6 dB power boosting is only required for one NB-IoT RB located adjacent to the E-UTRA transmission bandwidth configuration edge as close as possible, and there is no requirement for the other five NB-IoT RBs located within the NR in-band. Therefore, for 20 MHz channel bandwidth, we propose to specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band except the two outermost RBs at each NR transmission bandwidth configuration edge, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT located within NR guard band or the two outermost RBs at each NR transmission bandwidth configuration edge.

Proposal 4:

For 20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band except the two outermost RBs at each NR transmission bandwidth configuration edge, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT located within NR guard band or the two outermost RBs at each NR transmission bandwidth configuration edge.
The power boosting requirement when NB-IoT is located within wider NR channel bandwidth is FFS.
3.
Conclusion

This contribution has discussed the currently specified power boosting requirement when NB-IoT is located within E-UTRA channel bandwidth and provided our proposals to specify the power boosting requirement when NB-IoT is located within NR channel bandwidth, which are listed as follows.
Proposal 1:

For 5 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band, but continue to leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT RB located within NR guard band.

Proposal 2:

For 10 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT RB located within NR guard band.

Proposal 3:

For 15 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band except the outermost RB at each NR transmission bandwidth configuration edge, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT located within NR guard band or the outermost RB at each NR transmission bandwidth configuration edge.
Proposal 4:

For 20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for one NB-IoT RB located within NR in-band except the two outermost RBs at each NR transmission bandwidth configuration edge, but leave it as BS manufacturer declaration the power boosting level it could support for NB-IoT located within NR guard band or the two outermost RBs at each NR transmission bandwidth configuration edge.
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