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1	Introduction
[bookmark: _GoBack]In RAN plenary meeting #83, the revised WID was approved to add the description on the scope of NB-IoT coexistence with NR. One of the tasks is to study the power boosting.
· 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

In this contribution we provide further consideration on power boosting for NB-IoT NR coexistence.
2	Discussion
[bookmark: OLE_LINK44][bookmark: OLE_LINK54]For Rel-13 power bosting for LTE guard band operation and in-band operation is introduced in both TS 36.104 and TS 37.104. The minimum requirement is +6 dB power bosting for one NB-IoT RB.
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).
[bookmark: OLE_LINK55]For FR1 BS RE power control dynamic range has been defined as below. As per current requirement, only up to +4dB power boosting is allowed. As discussed at the Rel-13 WI [2], unwanted emission requirement is the limitation factor for the power boosting higher than existing requirement, especially for the case the intermodulation product of NB-IoT boosting RB and LTE boosting RB falls into the frequency where the frequency offset from the channel edge is larger than 1MHz. Any higher RE boosting actually consumes the implementation margin of the equipment.
Table 6.3.2.2-1 of TS 38.104: RE power control dynamic range
	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM (PDSCH)
	0
	0

	NOTE:	The output power per carrier shall always be less or equal to the maximum output power of the base station.



In last meeting, on power boosting the following WF is approved in [5].
· Option 1:
· 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
· Option 2:
· +6 dB power boosting shall be supported for any NR channel bandwidth and NB-IoT RB position.
On option 2, +6dB power boosting may be challenging when NB-IoT is located at NR edge positions since NR spectrum utilization is much higher than LTE. And for option1, the legacy deployment are taken into account and similar hardware capability is maintained. It is proposed to adopt option 1 to define the power boosting for 5/10/15/20 MHz channel bandwidths. For other channel bandwidth > 20 MHz, for those RBs within 90% channel bandwidth in the centre we propose to keep the 6 dB power boosting requirements. For NB-IoT is deployed in the edge other than 90% inner RBs, the manufacture can declare the number of boosting since it depends on implementation margin of the equipment. 
Based on the discussion above, it is proposed,
Proposal 1: for 5/10/15/20 MHz channel bandwidths it is proposed to adopt option 1 to define the power boosting.
Proposal 2: for other channel bandwidth>20 MHz, 
· For NB-IoT deployed within 90% channel bandwidth in the centre, 6 dB power boosting is defined.
· For NB-IoT deployed in the edge other than 90% channel bandwidth in the centre, no power boosting is specified.
3	Conclusions
[bookmark: OLE_LINK3]In this contribution we provide discussion on power boosting for NB-IoT NR coexistence.
[bookmark: OLE_LINK49]Proposal 1: for 5/10/15/20 MHz channel bandwidths it is proposed to adopt option 1 to define the power boosting.
Proposal 2: for other channel bandwidth>20 MHz, 
· For NB-IoT deployed within 90% channel bandwidth in the centre, 6 dB power boosting is defined.
· For NB-IoT deployed in the edge other than 90% channel bandwidth in the centre, no power boosting is specified.
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