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<< Start of change >>
7.3 Evaluation and Simulation
7.3.1 Evaluation and Simulation of Cat. NB1/NB2
In order to assess whether the existing MPR requirements are sufficient for Extended L-band (b253), we utilise a set of reference measurements, and compare these to the spectrum emissions requirements for the relevant ETSI and FCC specifications. The measurements used assume devices transmitting at maximum output power as specified within TS 36.102 in Table 6.2B.1-1 as 23dBm +/-2dB.
The relevant ETSI EN 301 681 specification outlines the edge of band requirements for b253 operation in Table 3a, and outlines the in-band requirements in Table 4. The immediate edge of band spectrum emissions mask in Table 3a is identical to that of the in-band mask in Table 4, therefore an analysis of the spectrum emissions profile at the edge of the narrowband channel would serve as a suitable analysis for both out-of-band and in-band spectrum emissions performance.
When comparing the 3GPP spectrum emissions mask specified in Table 6.5B.3.2-1 in TS 36.102 with the ETSI EN 301 681 specification, it can be seen that the 3GPP emissions mask is more stringent than the ETSI emissions mask for majority of the spectrum of interest, except for a single point.
[image: A graph with a line graph
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Figure 7.3.1-1 ETSI EN 301 681 vs 3GPP 36.102 Spectrum Emissions Masks
The relevant FCC specification is provided in [2] and compared to the 3GPP spectrum emissions mask specified in Table 6.5B.3.2-1 in TS36.102. It can be seen that the 3GPP emissions mask is more stringent than the FCC emissions mask for the entirety of the spectrum of interest.
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Figure 7.3.1-2 FCC Part 25 vs 3GPP 36.102 Spectrum Emissions Masks
Measurements were taken using multiple tone spacing and index allocations as follows:
Table 7.3.1-1 Real Device Spectrum Emissions Testing Tone Information
	Test ID
	Subcarrier Spacing [kHz]
	Number of Tones
	Tone Index Positions

	1
	3.75
	1
	0

	2
	3.75
	1
	47

	3
	15
	1
	0

	4
	15
	1
	11

	5
	15
	3
	0-2

	6
	15
	3
	3-5

	7
	15
	3
	9-11

	8
	15
	6
	0-5

	9
	15
	6
	6-11

	10
	15
	12
	0-11



Two reference measurements were taken with two different devices, named Device #1 and Device #2, as a comparison between two different emission profiles.
For the single 3.75kHz tone configurations (Test IDs 1 and 2) the results when compared to the ETSI and FCC emissions masks were as follows:
[image: A graph of different colors and numbers
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Figure 7.3.1-3 ETSI SEM vs Reference Measured Emissions – 3.75kHz Single Tone
[image: A graph of different colors and numbers
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Figure 7.3.1-4 FCC SEM vs Reference Measured Emissions – 3.75kHz Single Tone
For the single 15kHz tone configurations (Test IDs 3 and 4) the results when compared to the ETSI and FCC emissions masks were as follows:
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Figure 7.3.1-5 ETSI SEM vs Reference Measured Emissions – 15kHz Single Tone
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Figure 7.3.1-6 FCC SEM vs Reference Measured Emissions – 15kHz Single Tone
For the 15kHz 3-tone configurations, where the tones are allocated at the edge of the channel (Test IDs 5 and 7) the results when compared to the ETSI and FCC emissions masks were as follows:
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Figure 7.3.1-7 ETSI SEM vs Reference Measured Emissions – 15kHz 3-Tone
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Figure 7.3.1-8 FCC SEM vs Reference Measured Emissions – 15kHz 3-Tone
For the 15kHz 6-tone configurations (Test IDs 8 and 9) the results when compared to the ETSI and FCC emissions masks were as follows:
[image: A graph of different colors and numbers

Description automatically generated]
Figure 7.3.1-9 ETSI SEM vs Reference Measured Emissions – 15kHz 6-Tone
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Figure 7.3.1-10 FCC SEM vs Reference Measured Emissions – 15kHz 6-Tone
For the 15kHz 12-tone configuration (Test IDs 10) the results when compared to the ETSI and FCC emissions masks were as follows:
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Figure 7.3.1-11 ETSI SEM vs Reference Measured Emissions – 15kHz 12-Tone
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Figure 7.3.1-12 FCC SEM vs Reference Measured Emissions – 15kHz 12-Tone
7.3.2 Conclusion
From comparison of the spectrum emission masks with reference measurements, the following can be concluded.
For compliance with ETSI regulations specified in EN 301 681 for both in-band and out-of band emissions, no A-MPR values are required to be specified, as the emissions are expected to be either already within the values of the ETSI emission mask, or to be accommodated via the existing base MPR, which are thus sufficient.  Moreover, the measurements show that MPR is also likely not needed.
For compliance with FCC regulations detailed in [2], no A-MPR values are required to be specified, as the emissions are expected to be either already within the values of the FCC spectrum emissions mask, or to be accommodated via the existing base MPR, which are thus sufficient. Moreover, the measurements show that MPR is also likely not needed.

<< End change >>
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