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1
Introduction
The discussion of defining the spectral emission mask in the NB-IoT Work Item [1] has converged on a set of evaluation assumptions in [2].  This paper presents Intel’s initial results.
2
Discussion
The parameter sets defined in [2] are as follows:
	Parameter
set
	Num
tones
	SC
spacing
	Modulation
	Total power

	1
	12
	15 kHz
	QPSK
	23 dBm

	2
	6
	15 kHz
	QPSK
	23 dBm

	3
	3
	15 kHz
	QPSK
	23 dBm

	4
	1
	15 kHz
	pi/4-QPSK
	23 dBm

	5
	1
	15 kHz
	pi/2-BPSK
	23 dBm

	6
	1
	3.75 kHz
	pi/4-QPSK
	23 dBm

	7
	1
	3.75 kHz
	pi/2-BPSK
	23 dBm


A CMOS PA model was used to generate the emission spectra corresponding to the parameter sets.

Intel’s simulation results for PS1, PS4, and PS6 have been completed for this contribution.  The MPR results are summarized below.

	pi/4-QPSK
	 
	NB-IOT SEM (LTE like)
	NB-IOT SEM (GSM like)

	Tone
spacing
[kHz]
	#
tones
	Intel
	
	
	Intel
	
	

	3.75
	1
	0.0
	
	
	0.0
	
	

	15
	1
	0.0
	
	
	0.0
	
	


	 QPSK
	 
	NB-IOT SEM (LTE like)
	NB-IOT SEM (GSM like)

	Tone
spacing
[kHz]
	#
tones
	Intel
	
	
	Intel
	
	

	15
	3
	
	
	
	
	
	

	15
	6
	
	
	
	
	
	

	15
	12
	0.0
	
	
	0.0
	
	


We note that the 12-subcarrier case represents the worst case in terms of performance against either of the two mask options, and the 0.0 dB MPR result in this situation is held within almost no margin.
Further results may become available as a late revision of this contribution.
We further checked the spurious domain according to the 250% rule described in [2] and determined that significant MPR is needed to meet the spurious requirement.  In our view, this significantly degrades the efficacy of the NB-IoT design due to unrealistic constraints being applied to such narrowband emissions.  Given that the ITU 250% rule does not apply to other narrowband signals, such as GSM, we recommend against applying this rule to NB-IoT.  Further understanding of the ITU rules is needed to make progress on this topic.
3
Conclusions

In this paper we have presented Intel’s initial SEM evaluation results.
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