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     Discussion
1 Introduction

In RAN4#78 at Mexico, simulation assumptions for MPR simulation assumptions were agreed [1]. In this contribution, we present our results. 
2 Discussion
According to [1], the Spectrum emission mask for NB-IoT UE is defined as in Table 1 below.
Table 1: NB-IOT SEM 
	FOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth

	( 0
	26
	30 kHz 

	( 100
	-5
	30 kHz

	( 150
	-8
	30 kHz

	( 300
	-29
	30 kHz

	( 500-1700
	-35
	30 kHz


As it was agreed that NB-IoT single tone transmissions are not allowed to have MPR it was agreed to set the PA MPR=0 dB operating point such way that no matter where single tone transmissions is placed inside NB-IoT channel bandwidth it meets the NB-IoT emissions requirements, we use the edge single tone position as a PA calibration point configuration.
Other simulation assumptions are given as followed:

Image rejection = 25 dB
LO leakage = 25 dB
CIM3 = 60 dB

Power classes 3 and 5 

The MPR results are summarized below. Note that MPR step of 1dB is used in the results.
Table 2 MPR results

	Parameter
set
	Num
tones
	SC
spacing
	Modulation
	MPR

	1
	12
	15 kHz
	QPSK
	2

	2
	6
	15 kHz
	QPSK
	1

	3
	3
	15 kHz
	QPSK
	1

	4
	1
	15 kHz
	pi/4-QPSK
	0

	5
	1
	15 kHz
	pi/2-BPSK
	0

	6
	1
	3.75 kHz
	pi/4-QPSK
	0

	7
	1
	3.75 kHz
	pi/2-BPSK
	0


The same MPR should be applied to both power class 3 and power class 5. The main benefit of power class 5 is that it allows a reduction in peak current consumption from the battery. However, this assumes that MPR for multi-tone is available since the PAPR of the multi-tone modulation is higher than for single-tone, so the PA efficiency will be lower with multi-tone. Therefore, the same MPR needs to be applied to multi-tone modulation as for power class 3, otherwise much of the benefit of the lower power class would be lost.

3 Conclusions
In this contribution, we present our simulation results for NB-IoT MPR. According to the results, there is no MPR for single-tone transmissions. For multi-tone transmissions, MPR is necessary.
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